PROJECT O&M:
2012600120-0-701

DATE:
05/24/12

DISTRIBUTOR:
HENRY P THOMPSON CO.

PURCHASE ORDER #:
20249-001-001

PROJECT NAME:
SALEM IN. WATER
TREATMENT PLANT

EQUIPMENT:
(QTY 1) PAC METERING
SKID

(QTY 1) VFD CONTROL
PANEL

GENERAL INFORMATION

PROMINENT WARRANTY
DELIVERY AND STORAGE CHECKLIST
PRE-INSTALLATION CHECKLIST
QUICK START GUIDE
PUMP SELECTION TIPS
TROUBLESHOOTING GUIDELINES

PAC METERING SKID COMPONENTS

DULCOFLEX IDENT: DFBU0224200G40000001
DULCOFLEX O&M
BALDOR IDXM7006: 1/2HP EXP MOTOR

ACCUDRAW PVC CALIBRATION COLUMN
ACCUDRAW CALIBRATION COLUMN O&M
ASAHI PVC/VITON TYPE 21 BALL VALVES
ASAHI BALL VALVE O&M
BLACOH PVC/VITON PULSATION DAMPENERS
BLACOH PULSATION DAMPENER O&M
PFC PVC/PTFE PRESSURE RELIEF VALVES
PFC PRESSURE RELIEF VALVE O&M
PRECISION PTFE GAUGE & PTFE ISOLATOR SEAL
BRAIDFLEX PVC TUBING
SPEARS SCH.80 PVC PIPING & FITTINGS

ELECTRICAL

STAHLIN FRP ENCLOSURE
C3 CONTROLSMOTOR STARTER
SQUARE D CIRCUIT BREAKER
TELEMECANIQUE RELAY
ALLEN BRADLEY POWERFLEX VFD
ALLEN BRADLEY POWERFLEX VFD O&M
DIODES VOLTAGE SUPPRESSOR
IDEC POWER SUPPLY
SCHNEIDER SELECTOR SWITCH
SCHNEIDER PILOT LIGHT
PHOENIX CONTACT TERMINALS

DRAWINGS

PAC METERING SKID GENERAL ARRANGEMENT
2012600120-0-200

VFD CONTROL PANEL DRAWINGS
2012600120-A-300, 301, 302, 303



ProMinent Warranty

1) WARRANTY, REMEDY, DISCLAIMER: The warranties set out in this clause shall be conditional upon
fulfillment of the Purchaser's contractual obligations, including all terms of payment. For sales of completed
pumps and controllers, the warranty shall be conditional upon the Purchaser completing and returning the
attached Warranty Validation Card. Seller warrants that the Drive Units and DULCOMETER Controllers will
be of good workmanship and material for two (2) years from the date of purchase by owner of new equip-
ment from an authorized distributor of manufacturer, but no longer than two and one-half (2-1/2) years from
the date of shipment by manufacturer. All Dulcotest sensors are warranted for (6) months from the date of
shipment by manufacturer. For sales of liquid ends, Bello Zon, Bono Zon, pump accessories, standard
engineered products, custom designed items and items not manufactured by ProMinent, Seller warrants that
the products will be of good workmanship and material for one (1) year from the date the goods are shipped
by Seller. If purchaser claims that the goods are defective, he must permit Seller's personnel at Seller's
option to inspect the goods on Purchaser's property. Purchaser shall not return the goods to Seller unless
Purchaser obtains prior written approval of such from Seller. If, after inspection, Seller determines that the
goods are defective, Seller will repair or replace goods at Seller's option and at Seller's cost. THIS WAR-
RANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED AND STATUTORY INCLUDING THE
WARRANTIES OF FITNESS FOR PURPOSE AND MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR
PURPOSE. The warranty provided for herein shall not apply to any goods that become defective for the
following reason:

(a) unsuitable or unreasonable use
(b) faulty assembily, installation or servicing by the Purchaser or any third party
(c) faulty or careless handling

2) DISCLAIMER OF TORT LIABILITY: PURCHASER SPECIFICALLY UNDERSTANDS AND AGREES THAT
SELLER SHALL NOT BE LIABLE IN TORT, WHETHER BASED ON NEGLIGENCE, STRICT LIABILITY OR
ANY OTHER THEORY OF TORT LIABILITY, FOR ANY ACTION OR FAILURE TO ACT IN RESPECT TO THE
MANUFACTURE, PREPARATION FOR SALE, OR DELIVERY OF THE GOODS. IT IS THE PARTIES' INTENT
AND THE INTENT OF THIS PARAGRAPH TO ABSOLVE AND PROTECT SELLER FROM ANY AND ALL TORT
LIABILITY.

3) EXCLUSIVE REMEDY: PURCHASER SPECIFICALLY UNDERSTANDS AND AGREES THAT
PURCHASER'S SOLE AND EXCLUSIVE REMEDY FOR BREACH OF WARRANTY, TORTIOUS CONDUCT
OR ANY OTHER CAUSE OF ACTION AGAINST SELLER SHALL BE THE REMEDY PROVIDED IN PARA-
GRAPH TWO (2) ABOVE.

4) EXCLUSION OF CONSEQUENTIAL DAMAGES: PURCHASER SPECIFICALLY UNDERSTANDS AND
AGREES THAT UNDER NO CIRCUMSTANCES WILL SELLER BE LIABLE TO PURCHASER FOR
ECONOMIC, SPECIAL INCIDENTAL OR CONSEQUENTIAL DAMAGES OR LOSSES OF ANY KIND WHAT-
SOEVER, INCLUDING BUT NOT LIMITED TO, LOSS OF ANTICIPATED PROFITS AND ANY OTHER LOSS
CAUSED BY REASON OF THE NON-OPERATION OF THE GOODS. THIS EXCLUSION IS APPLICABLE TO
CLAIMS FOR BREACH OF WARRANTY, TORTIOUS CONDUCT OR ANY OTHER CAUSE OF ACTION
AGAINST SELLER.

5) ALL TERMS AND CONDITIONS OF SALE CONTAINED IN SELLER'S ACKNOWLEDGMENT/OFFER TO
SELL APPLY AND ARE IN NO WAY ALTERED BY THIS WARRANTY VALIDATION CARD.

ProMinent Fluid Controls
RIDC Park West
136 Industry Drive
Pittsburgh, PA 15275-1014
(412)787-2484

ProMinent’
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IMPORTANT - PLEASE READ !

ProMinent® SYSTEMS
QUICK START GUIDE

1. Pressure Relief Valves and Back Pressure Valves (PRV’'s/BPV’s) are NOT pre-adjusted.
ProMinent adjusts valves for QC purposes, but valves must be opened before shipping
to allow water to be drained out.

2. The PRV’s should be set no higher than the lowest rated component — typically the
pump. In any case, do not exceed 150 psi with plastic piping. Tighten the PRV only with
the a proper sized screwdriver or the furnished adjusting wrench. An improper
adjustment tool will damage the valve adjustment screw.

No extraordinary start-up procedures are required. However, the
following steps are recommended. WEAR SAFETY GLASSES WHILE
WORKING ON CHEMICAL FEED EQUIPMENT!

a.

Unions tagged with Red Tape are purposely loosened prior to shipping. Check ALL
unions for tightness and insure O-ring is properly seated before tightening. DO
NOT OVERTIGHTEN! Hand tighten initially, and if necessary, apply one-eighth to
one-quarter turn with properly sized wrench. DO NOT OVERTIGHTEN!

Start the pumps in manual control mode with water — DO NOT APPLY SYSTEM
PRESSURE. CHECK MOTOR ROTATION! (clockwise, looking down towards
pump). Open oil vent, if applicable. Check for leaks.

Check pulsation dampener fastener bolts’ torque and inflate_ dampeners before
applying system pressure (~80% of System Pressure). Set BPV for at least 15 psi

pressure. Set PRV for rated pressure of weakest link in system.

Run the system in manual mode with water. Build pressure. Check for leaks!
Correct all leaks before introducing chemical into the system.

Familiarize yourself with controls, check functionality of instruments, and verify
correct pump output.

Run the system in automatic mode with water. Verify functionality of alarms and
safety devices. Verify correct pump output and functionality of instruments.

Run the system in automatic mode with chemicals. Allow system to build pressure
and check for leaks.

Please call if you have questions.

ProMinent Fluid Controls, Inc.
RIDC Park West
136 Industry Drive
Pittsburgh, PA 15275-1014
Phone: (412) 787-2484
Fax: (412) 787-0704

0907-800-B-001
Quick Start Guide



Pump Selection, Accessories and Installation Tips

WHEN SELECTING, INSTALLING AND OPERATING A PUMP
AND ACCESSORIES, THE FOLLOWING GUIDELINES
SHOULD BE FOLLOWED:

When selecting a pump, make allowances for extra
capacity and working pressure, especially if the fluid
viscosity is higher than that of water (note: Capacities in
manuals pertain specifically to water at fixed pressures).

If in doubt about the chemical compatibility of the liquid
end materials, valves, valve balls, O-rings, suction and
discharge lines and accessories, refer to the Chemical
Resistance List (page 8).

For varying, corrosive media, the corrosiveness of which
is unknown, select the highest rated PTFE (TT) version.
For abrasive fluids, or for use in the food processing
industry, select the stainless steel (SS) version if compat-
ible with the media.

The site of the metering pump should be easily acces-
sible. The metering pump should be protected against
the risk of being damaged mechanically. High ambient
temperatures, radiating heat and direct sunlight should
be avoided, if possible.

The metering pump should be provided with a power
supply of its own. If connected in parallel to other
equipment, the metering pump should be switched on
and off by separate contacts, e.g. by relays or
contactors. If the metering pump is paced externally, the
maximum input pulse rate should match the maximum
stroking rate.

All pumps are self-priming. The suction lift varies
between 5 and 20 ft. (1.5 and 6 m), depending on the
pump type (refer to Technical Data). The reduced
suction lift for media having a specific gravity (density)
higher than 1 can be evaluated as follows:

Effective Rated
suction lift = suction lift, water
(f) S.G.

Note: Suction lift decreases with high altitude. Contact
factory for pump selection.

Accessories and tips. ..
- The suction line should be. . .

« as short as possible.

« sloping upwards to eliminate vapor pockets.
- The discharge line should have. ..

» a drain valve when corrosive media is to be

handled.
Installation Tip:

» Draining is achieved by means of a tee and bleed
valve, or an adjustable pressure relief valve in the
discharge line.

- A foot valve with ball check valve, ceramic weight
and strainer facilitates. . .

« priming.
« prevents loss of prime.
« protects the liquid end against coarse impurities.

Installation Tip:

« Must install vertically, slightly above the bottom of
the tank; directly under pump taking pump maximum
suction lift into account.

Note: Pump capacity is effected if not installed
properly or if plugged.

- Postive suction head (flooded suction)

« Recommended with media which tend to develop
gases.

« Recommended with media which has high viscosity.

Installation Tips:

» Degassing pump must be used on suction lift
applications, not flooded suction.

» Metering pump can be located at and fed from the
foot of the supply tank.

- A ball-check-type injection valve
» Prevents back flow.

Installation Tip:

» Should be at the end of the discharge line; Teflon
injection valves are not spring-loaded and must be
oriented vertically into bottom of pipe for ball to seat.

Note: Pumps will not give consistent results
without backpressure; our injection valve provides
minimum backpressure when pumping into
atmosphere.

- Backpressure valve
« Adjustable spring tension on a diaphragm.
» Ensures accurate metering and prevents siphoning.

Installation Tips:

« Must be in the discharge line or mounted onto the
pump in the following cases:

v When the discharge head is negligible (open-end
discharge).

v The metering pump discharges into a vacuum
system or the positive suction head exceeds the
discharge head.

Note: At least 15 psig differential pressure is required to
provide repeatability of metering.

- Pulsation dampener
« Bladder type cavity with pressure gauge.
» Required for very long discharge lines.
» Required when high-viscosity media are handled.
» Required when a smooth flow profile is required.

ProMinent’

general-1



ProMinent

Pump Selection and Installation Tips Cont. . .

Installation Tips:
« Should be as close to the pump as possible.

« Set pressure at 90% of discharge line pressure.

« No further than 12 inches from the metering pump
discharge, in direction of flow.

Note: Backpressure valve is required at point of
injection, downstream of pulsation dampener. Consult
ProMinent for verifications when discharge lines are
greater than 100 feet.

— Pressure relief valve

« In form of an adjustable backpressure valve or 3-port
relief valve.

» Protects metering pump against "dead head"
(pumping against a closed valve).

Installation Tip:

» Must be close to the pump, upstream of the
backpressure valve, for system protection.

Application Suggestions:
« Where the discharge line is hard piped.

« When pumping into high pressures.

» Where the discharge line has several check valves
installed.

Note: Recommended for all motor-driven pumps.

- Viscous fluids

« Require valve springs to ensure balls seat properly.

Installation Tips:

» Should be spring-loaded for viscous media.

» Operation at a greater stroke length is better than
operation at a higher stroking rate.

«» The suction piping should be sized up by one pipe
size and a pulsation dampener used.

«» Select PP4/PP5 series pumps with special liquid

ends for extremely high viscosities. Positive suction
recommended.

Calibration column

» Draw down, graduated cylinder.

» Useful for setting up metering pump to reach desired
capacity.

» Single pump dosing package can be equipped with a
self-filling calibration assembly for application where
the pump is installed above the tank (eliminates
chemical handling).

Installation Tip:

« Easy to install off the suction side of the metering
pump with a ball valve to isolate from the tank.

APPLICATION OF PUMP ACCESSORIES FOR AN OPTIMAL METERING SYSTEM

Diaphragm-isolated
pressure gauge > oF

Pressure relief valve

Metering monitor

@— Mixer
&

Calibration
column __,
................. fl,...
i
WATER ) WATER
FLUSH FLUSH
Rigid suction
assembly with
float switch

Main Pump System

Redundant (backup) System

general-2



ProMinent’ Metering Pump Selection Guide

Pump Series

mikro g/5

D 4a

Pneumados

beta/4

alpha

gamma/4
gamma/5

beta/5

gamma/L

Hydro/2 Simplex
Meta HK Simplex
EXtronic

Sigma HK

Hydro/2 Duplex
Meta HK Duplex
Vario

Hydro/3 Simplex
Hydro/3 Duplex
Sigma HM

Meta HM Simplex
Sigma/3

Makro HK Simplex
Makro HMH Simplex
Meta HM Duplex
Makro HK Duplex
Makro HMH Duplex
Makro HM Simplex
Makro HM Duplex

Makro/5 Simplex

MAX. CAPACITY
U.S. GPH (L/h) DRIVE/TYPE/MAX PRESSURE PSIG (BAR)

0.4 (1.5)

DRIVE CODE
3.2 (12) S/D/232 (16) fnzsl\;’clﬁgfid
3.9 (14) A/D/232 (16) A = Compressed air
5.0 (19) S/D/253 (17.5) %Plunger
5.6 (1) M/D/145 (10) 3 : ai)?dprgflligcmDiaphragm
603 S/b/250 (17) Note: Rated maximum pressure is
8.0 (30) S/D/232 (16) r;i:l_ly attainable only at lower flow
8.4 (32) S/D/253 (17.5)
8.4 (32) S/D/253 (17.5)
15.3 (58) M/H/928 (64)
15.6 (59) M/P/3480 (240)
15.8 (60) S/D/363 (25) (Explosion-Proof)
20 (76) M/P/4640 (320)
30.6 (116) M/H/928 (64)
31.2(118) M/P/3480 (240)
38 (144) M/D/174 (12)
38 (144) M/H/928 (64)
76 (288) M/H/928 (64)
(VIOYAVZYCPI 111 (420)
M/D/174 (12) 208 (790)
M/D/174 (12) 264 (1000)
M/P/4640 (320) 302 (1141)
M/H/232 (16) 318 (1204)
M/D/174 (12) 417 (1580)

S/P/580 (40)

M/P/4640 (320) 602 (2282)

M/H/232 (16) 636 (2408)

M/D/174 (12) 658 (2490)

M/D/174 (12) 1316 (4980)

M/P/4640 (320) 1589 (6014)

1 1 1 Il 1 1 1 ] L 1 1 1 1

/] L
T T LAY A | T T T T N T 1 1 1

25 50 75 100 200 300 400 500 600 1300 1400 1500 1600

Maximum Flow Rate: U.S. GPH

ProMinent’

general-3



]

= Data required to size
9:’ metering pumps and accessories

E Complete this data sheet and fax it to ProMinent Pittsburgh at (412) 787-0704 or ProMinent Canada at
(519) 836-5226 for a review of the system hydraulics and recommendations on pump and accessory
selection.

p S5
m Desired capacity min./max. GPH (I/h)
Available power supply V, Hz, phase
Working temperature min./max. °F (°C)

Description of process fluid

Concentration %

Solids content %

Absolute viscosity, cP

Vapor pressure at working temperature psig (bar)

Remarks (e.g. abrasive, developing
gases and fumes, flammable, corrosive)

Suction conditions:

Suction lift min./max., or ft. (m)
Positive suction head min./max., or ft. (m)
Pressure in chemical tank psig (bar)
Length of suction line ft. (m)
Size (1.D.) of suction line in. (mm)

Number of valves and fittings in suction line

Discharge conditions:

Back-pressure min./max. psig (bar)
Discharge head min./max. ft. (m)
Negative discharge head min./max. ft. (m)
Length of discharge line ft. (m)
Size (I.D.) of discharge line in. (mm)

Number of valves and fittings in discharge line

System sketch

general-4



Troubleshooting

TROUBLESHOOTING TYPICAL PROBLEMS

/ AN

N\

System pressure exceeds pump
discharge pressure.

Discharge line too long.
See "Discharge
Configuration"

Decrease line pressure or select
higher rated pump.

Blocked or partially clogged
check valves.
Disassemble and clean.

Vapor lock: Airin
suction line from off-

Stroke length set
too low.

gassing fluid (sodium
hypochlorite or
hydrogen peroxide).
See "Loss of Prime"

Tank not vented. /

Ensure air can enter tank.

Foot valve blocked.
See "Viscosity"

Metering pumps are affected by:

* Pressure

* Viscosity

e Suction conditions (length, line size, configuration)
« Discharge conditions (length, line size, configuration)

Take these precautionary measures

» Metering pumps should not be primed against pressure
(open the bleed valve on the liquid end, where avail-
able, until product appears.

« Ensure all connections on suction side are "leak free,"
especially at the foot valve.

« If the chemical being pumped is compatible with water,
it is helpful to prime the pump with water, if possible -
this will help wet the pump seals when the pump is left
idle for a long time.

« For metering pumps with high viscosity heads or with
standard liquids with light duty springs, priming will
take longer. It is sometimes easier to prime the
metering pump with water.

Control cable loose or
damaged ("Error"
flashes).

Jumper cap missing on

| externaI input or float switch

port ("Error" flashes).

Air leak into suction line from
leak at tube connection.
See "Discharge Configuration"

Low tank level
(Error, Minimum).

Pressure

Problem:
Metering pump capacities are greatly effected by
pressure.

Solution:
Must be calibrated at your process pressure to deter-
mine capacity.

Viscosity

Problem:

Products where viscosity increases with a decrease in
temperature or aging are a potential problem for meter-
ing pumps. They can block up the foot valve and/or
pump valves.

Solution:

The best solution is to keep the pump pumping continu-
ously. If the pump will be off for an extended period of
time it is best to FLUSH the pump head and foot valve.

Tip:
Where possible, install the metering pump in flooded
suction (i.e. at the base of the tank).

Note:
Metering pumps require valve springs to ensure the
valve balls seat properly.

ProMinent’
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ProMinent

Troubleshooting Cont. . .

Loss of Prime

Problem:

Introduction of air on the suction side of the pump
caused by missing or blocked foot valve, poor connec-
tion at suction valve and/or foot valve or pumping from
an empty tank.

Solution: Check fittings for air leaks, check chemical
tank level.

Problem:
Pumping off-gassing products such as NaOCI, PAA or
H,0,.

Solution:
Try to use metering pumps with a manually adjustable
bleed valve or, preferably, a self-degassing liquid end.

Problem:

Using teflon tape on pump valves that are sealed by O-
rings can prevent the valve from seating properly in
pump head and may cause the operator to overtighten
the valves therby over-compressing the seals and
causing leaks.

Solution: Only use thread type on NPT joints where the
threads are the seating mechanism. O-ring sealed joints
should not have thread tape or pipe dope.

Siphoning

Problem:

When installing a metering pump at the base of a tote/
bulk tank, the head pressure of the container will force
product through the pump - siphoning.

Solution:
The surest way to prevent siphoning is to install a
backpressure valve in the discharge line.

Note:
The backpressure valve will also improve the pump
consistency.

Suction Configuration

1 Size the piping/tubing no smaller than the metering
pump manufacturer's specification.

2 When drawing from the top of a drum, a foot valve
must be used.

3 When draining from the base of a tote/bulk tank, a
strainer is recommended to prevent sediment from
entering the metering pump valves.

4 When draining from the base of tote/bulk tank with the
pump mounted mid-way up the tote/tank, a check
valve should be installed (foot valve without ceramic
weight).

5 As the tank level gets below the pump height, the
output capacity of the metering pump will change
unless a ball check valve is installed.

« KEEP IT SIMPLE.

Discharge Configuration

1 Size pipe/tubing no smaller than the metering pump
manufacturer's specification.

2 Piping/tubing should be laid out such that the entire
discharge line is full of product. If there are sags in
tubing, there will be air at the highest point. As the
amount of air varies, so will the capacity coming out of
the injection valve.

3 Where a pulsation dampener is used, the bladder
pressure must be maintained.

general-20



DulcoFlex DFB Series

One of the most versatile hose pumps ever built!

The DulcoFlex DFB is a versitile peristaltic pump, which incorporates both hose and
tubing technology. The unique roller design offers a lubricant-free housing unlike typical
shoe pumps. With pressures up to 116 psi and flow rates to 385 gph, the DFB ia a great
choice for pumping difficult fluid such as slurries and abrasive
chemicals.

Pr Minent’

Applications

NaOCiI

Lime dosing
FeCI3
Mining

Fruit Juices
Flavoring
Wine

Ink

Emulsions

Detergents

Features & Benefits

[ ] —+3—+619; B Easy maintenance
{S6psTr ® Reinforced hose
pumps (116psi) ®  Self priming

[

Flows to 385 gph (6.5 gpm) % Great for solids

B Hetercontngavaiabie-for-the- .

. H Reversible
dopenestolossgieaie
) _ B No seals
B Disaster proof hose connections
® No valves
B Roller Technology - Lower hose

Stress

ProMinent’

Visit our XTRANET <www.prominentxtranet.com> to:
» sign up for our electronic newsletter

- download literature and manuals DulcoFlex_DFB.indd rev1 2/03/2011 (pn: 7750600)
« validate your product warranty
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DulcoFlex DFB

DFB Series Flow Rates

400
350
300
250
gph 200
150
100 >
50
Max RPM = 19 10 30 40 50 60 70 80 90 100 110 120
Flow @ Max RPM = 75 GPH rpm
DFB10 DFB13 DFB16 DFB19 DFB22
0.006 gal/rev 0.01 gallrev 0.024 gallrev 0.032 gal/rev 0.066 gal/rev
Pump Capacities
DFB10 DFB13 DFB16 DFB19 DFB22
Compression Roller Roller Roller Roller Roller
Connection 3/8” 3/8” 3/4” 1’ 1"
Capacity gallrev 0.006 0.01 0.024 0.032 0.066
Max Flow gph 52 84 210 270 385
| Natural Rubber |
Nitrile
. EPDM Not Available in | Same as DFB10-16
Reinforced Hoses Hypalon this model. models.
Natural Rubber Food Grade
Nitrile Food Grade
Max Pressure Reinforced Hose 116 psi 116 psi 116 psi N/A 116 psi
Tubing Norprene Norprene Norprene Tygon| Norprene Tygon MNSERERE
Max Pressure Tubing 30 psi 30 psi 30 psi 30 psi S0t

ProMinent’

ProMinent Fluid Controls, Inc. (US)

136 Industry Drive
Pittsburgh, PA 15275-1014
Tel: (412) 787-2484

Fax: (412) 787-0704

eMail: sales@prominent.us
www.prominent.us

ProMinent Fluid Controls Ltd. (Canada)

490 Southgate Drive

Guelph, ON N1G 4P5

Tel: 1-888-709-9933 | (519) 836-5692
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INSTRUCTION MANUAL

ProMinent®

PERISTALTIC PUMP

® Construction of the pump.
As shown in the figure below, the pump unit is a very simple design, robust and with very few moving
parts.

The outer casing (1) terminates with threaded connections. Inside the casing are found the rotor (2),
completed with two rollers (3). As this is revolving it compresses the reinforced tube (4) and in this way
generates a pumping action. A change in the direction of rotation will give rise to a change in direction of
the pumped fluid.

INSTALLATION

¢ Installation should normally be made in a well ventilated area away from heat sources. If it is
necessary to place the pump outside it should be provided with a cover to protect it from sunlight and
inclement weather. 7
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DFB22
ITEM|DESCRIPTION Q CODE Prom Part # MATERIAL
1 |Pump casing 1 113.00.01 7761321
2 |Rotor 1 113.00.02 7761322
3 |Shaft roller 2 113.00.03 7761323
4 |Screw roller shaft 2 113.00.04 7761324
5 |Roller standard 2 113.00.05 7761325
Roller for thermoplastic hose 2 113.00.06
6 |Roller support 2 113.00.07 7761326
7 |Stud long 1 102.00.07 7761074
8 |Stud short 3 102.00.14 7761077
9 |Cover metallic part 1 113.00.08 7761327
10 |Cover plastic part 1 113.00.09 7761328
11 |Connection INOX-BSP 2 113.00.10 NA
Connection PP-BSP 2 113.00.11 NA
Connection PVDF-BSP 2 113.00.12 NA
Connection SS-NPT 2 113.00.13 7761329
Connection PP-NPT 2 113.00.14 7761330
Connection PVDF-NPT 2 113.00.15 NA
Connection DIN 2 113.00.16 NA
Connection SMS 2 113.00.17 NA
Connection TRI-CLDFB 2 113.00.18 7761332
12 |Press flange standard 2 113.00.19 7761333
Press flange thermoplastic hose 2 113.00.20 7761334
13 |Base plate 1 113.00.21 7761335
Base plate S.S. 1 113.00.22 7761336
14 |Washer rotor 1 113.00.23 7761337
15 |Press pommel 1 102.00.25 7761084
16 |Press pommel blind 3 102.00.26 7761085
17 JHose NR 1 113.00.24 1037175
Hose NBR 1 113.00.25 1037176
Hose NBR-A 1 113.00.26 1037180
Hose EPDM 1 113.00.27 1037178
Hose Norprene 1 113.00.28 1037181
Hose NR-A 1 113.00.29 1037179
Hose HYPALON 1 113.00.30 1037182
18 |Driver 1
19 |Ball bearing roller 4 113.00.31 7761338
20 |Lip seal roller 4 113.00.32 7761339

DECLARATION OF CONFORMITY

15
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INSTRUCTION MANUAL

DulcoFlex Peristaltic Pumps: DFB22

This manual forms an integral part of the pump and must accompany it until its demolition. The peristaltic
pump is a machine destined to work in industrial areas and as such the instruction manual must form part
of the legislative dispositions and the applicable technical standards and does not substitute any
installation standard or eventual additional standard.

GENERAL SAFETY WARNING

Pumps are machines that due to their functioning under pressure and moving parts can
present dangers.

- Improper use

- Removing the protections and/or disconnecting the protection device

- The lack of inspections and maintenance

CAN CAUSE SERIOUS DAMAGE OR INJURY

The person in charge of safety should therefore guarantee that
- The pump is transported, installed, put in service, used, maintained and repaired by qualified personnel
who should therefore posses:

- Specific training and sufficient experience.

- Knowledge of the technical standards and applicable laws.

- Knowledge of the general national and local safety standards and also of installation.
Any work carried out on the electrical part of the pump should be authorised by the person responsible for
safety. Given that the pump is destined to form part of an installation, it is the responsibility of whoever

supervises the installation to guarantee absolute safety, adopting the necessary measures of additional
protection.




INSTRUCTION MANUAL

ProMinent’

DFB22
INDEX

Page N°
Cover 01
Index 02
Identification record of equipment 03
Transport, storage and elevation 04
General safety standards 05
General description 07
Installation 08
Roller pressure adjustment 08
Work conditions 09
Performance curves 10
Checks before starting up the machine 11
Maintenance 11
Reposition of the hose — dismantling 12
Reposition of the hose — mounting 12
Problems, causes and solutions 13
Diagram of components parts 14
Spare parts code 15
Certificate of approval 17
Guarantee 18




INSTRUCTION MANUAL

DFB22

ProMinent’

IDENTIFICATION RECORD OF EQUIPMENT

MANUFACTURER:

IMPORTER / SUPPLIER:

MODEL OF PUMP:
SERIAL NUMBER:

DRIVER MARK:
DRIVER POWER / SPEED:
REDUCER MARK & MODEL:

REDUCTION RATIO:

FIXED SPEED MOTOR GEAR REDUCER:
MECHANICAL VARIATOR + GEAR REDUCER:

GEAR REDUCER WITH ELECTRONIC INVERTER:

WORK SPEED:
MAXIMUM SPEED:
MINIMUM SPEED:

WORKING MANOMETRIC PRESSURE:
MAXIMUM DESIGN PRESSURE:

HOSE MATERIAL:
CONNECTIONS MATERIAL:

DFB22

116 PSI
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TRANSPORT, STORAGE and ELEVATION

TRANSPORT
® The pump is protected by a wood packaging.

® The packaging materials are recyclable.

STORAGE

® Avoid areas open to inclement weather or excessive humidity.

® [or storage periods of longer than 60 days, protect the coupling surfaces ( cIDFBs, reducers,
motors ) with adequate anti-oxidant products.

® Spare tubes should be stored in a dry place away from the direct light.

GENERAL SAFETY STANDARDS

4
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A
A

WARNING!

® The instructions of this manual, whose inobservance is
determined as a failure to meet safety standards, are
identified by this symbol

e The instructions of this manual, whose inobservance
compromises electrical safety, are identified by this symbol.

e The instructions of this manual, whose inobservance
compromises the correct working of the pump, are identified
with this symbol.

A\
AN
A\

WARNING!

Do not start the pump without first having installed the front cover.

For any manipulation of the equipment, it is necessary to make certain that the
pump is stopped and the electricity supply disconnected.

Changing the hose should be done with the pump stopped.

Do not exceed the nominal pressure, speed or temperature of the pump, or
use the pump for applications other than that originally planned without first
consulting the manufacturer or distributor.
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DFB22
WARNING! Cleaning the pipe, including the hose, should be done with fluids compatible
) with the mentioned drive pump and at its maximum temperature
recommended.
WARNING! Do not start the pump without it being properly secured to the floor.

> PP bp

Do not carry out any maintenance operations or dismantle the pump without
first making sure that the pipes are not under pressure and are empty or
isolated.

The start system of the motor should be provided with a direction inverter,
stop-go button and emergency stop button (together with the pump), in such a
way that the pump can be manipulated with total safety.

The DulcoFlex pump is a positive displacement pump and therefore
susceptible to a closed valve (dead headed) condition. Installing a pressure
relief valve on the discharge piping can help prevent damage caused be a
“dead headed” condition.

Check the turning direction of the pump, as it is reversible it could generate
pressure in the suction and compromise the safety of the installation. The
circulation of the fluid should be in the same direction as the turning direction
of the pump as seen from the inspection plate situated on the front cover.

Since hose/tube life is so unpredictable, it may be necessary to equip the
pump with a moisture sensing device that can shut the pump down in the
event of a hose/tube failure.

For C.I.P., or S.I.LP. process, or similar, it's necessary to contact with the
manufacturer, because it's necessary to use a determinate installation, and
cleaning conditions.

GENERAL DESCRIPTION
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PERISTALTIC PUMP

® Construction of the pump.
As shown in the figure below, the pump unit is a very simple design, robust and with very few moving
parts.

The outer casing (1) terminates with threaded connections. Inside the casing are found the rotor (2),
completed with two rollers (3). As this is revolving it compresses the reinforced tube (4) and in this way
generates a pumping action. A change in the direction of rotation will give rise to a change in direction of
the pumped fluid.

INSTALLATION

¢ Installation should normally be made in a well ventilated area away from heat sources. If it is
necessary to place the pump outside it should be provided with a cover to protect it from sunlight and
inclement weather. 7
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e The positioning of the pump should allow easy access for all kinds of maintenance operations.

e Suction: The pump should be as near as possible to the supply of liquid so that the suction pipe is as
short and straight as possible. The suction pipe should be perfectly airtight and made of suitable
material so that it does not collapse due to the internal drop in vacuum. The minimum diameter should
be similar to that of the tubular element. With viscous fluids a larger diameter is recommendable.
(Consult manufacturer or distributor). The pump has automatic suction and does not need an inlet.
The pump is reversible, and so the suction connection can be either one of the two. (Normally the one
which adapts itself physically better to the installation would be chosen). It is recommendable to use a
flexible connection between the piping and the collars of the pump in order to avoid the transmission
of vibration to the piping.

¢ Impulsion: To reduce power being absorbed, use the straightest and shortest piping possible. The
diameter should be the same as the nominal diameter of the pump, excepting precise calculations of
load losses. With viscous fluids a bigger diameter is needed. (Consult the manufacturer or distributor).
Connecting the fixed piping to the pump with a length of flexible pipe facilitates maintenance and
avoids vibrations and loads on the pump. Fix the piping firmly. The impulsion is slightly pulsatory: To
avoid such effect, it is advisable to install adequate pulsation dDFBeners. (See accessories.)

ROLLER PRESSURE ADJUSTMENT

The peristaltic pump, includes a shims ( Figure 6 ), that are used to adjust the exact pressing distance of
the roller ( figure 9).

The shims are installed from factory to work at the work conditions indicated ( in function of the speed and
the work pressure), and following the next tables:
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DFB22 ( Number of shims of 0.5 mm. )

rom 0-19 20-39 40-59 60-79 80-99
PSI
7.25 2 2 1 1 1
29 2 2 2 2 2
58 3 3 2 2 2
87 3 3 3 -- --
116 4 3 -- -- --

WORK CONDITIONS

There are a limits of temperatures and pressures, in function of the hose selected. Those limits are the
next:

MATERIAL | TEMPERATURE | TEMPERATURE | AMBIENT TEMPERATURE | PRESSURE
MIN. (°F) MAX. (°F) MIN. (°F) MAX. (PSI)
NR -4 176 -40 116
NBR 14 176 -40 116
EPDM 14 176 -40 116
NR-A 14 176 -40 116
NBR-A 14 176 -40 116

PERFORMANCE CURVES

9
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CHECKS BEFORE SWITCHING ON THE PUMP

Check that the pumping equipment has not suffered any damage during transportation or storage, any
damage should be notified to the supplier immediately.

Check that the network voltage is suitable for the motor.

Make sure that the hose is suitable for the fluid to be pumped and that it will not be chemically affected,
check also that the temperature of the fluid does not exceed that recommended.

If the hose is in a resting position, then the pump has come from storage or transportation; now is the
moment to install the second roller. Do not switch on the pump without the front cover being
correctly installed.

Lubrication. Check that the drive pump, the hose and rollers are correctly greased. The specially
formulated grease can be obtained from the authorised distributor.

Check that the protectors of the moving parts are correctly assembled.
Check that the thermal protector corresponds with that of the values on the plate on the motor.
Check that the direction of rotation is the desired one. (rotation test).

Check that the optional electrical components are connected to the control panel and test that they
function correctly.

In cases of doubt of the valuation of discharge pressure (e.g. high viscosity), mount a pressure gauge on
the discharge.

Check in predicted working conditions that the values of flow, pressure and absorbed power of the motor
correspond to the project.

MAINTENANCE

Any work carried out on the pump must be done when the pump is stationary and disconnected from the
electricity supply.
Lubrication

Check that the rollers and the hose are correctly greased. Check it every 200 hours of work. Add lubricant
as necessary.

Check that the lubricant level in the gear reducer is correct, and carry out periodic changes of lubricant
according to the maintenance manual.

11
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REPOSITIONING OF HOSE - DISMANTLING

First, all valves must be closed to prevent losses of the product.

Disconnect the suction and discharge pipes.

Dismantling of the suction/discharge connections. Dismantling one roller. With the front cover
mounted, start the pump 180° until the other roller don’t compress the hose.

Dismantling the second roller (OPTIONAL ).
Dismantling the connections that are on the top of the hose, and the close rings.

Dismantling the hose.

To see repositioning of the hose — mounting.

REPOSITIONING OF HOSE - MOUNTING

Clean the internal surfaces of the pump body. Lubricate the internal faces of the pump body where
there could be friction with the hose. To carry out this operation correctly it is necessary to remove the
front cover.

Insert the connections in each hose end.

Install the hose in the pump body, lubricating with grease the hose and the rollers.

Mount the tightening collars that fasten the hose and its connections to the pump body.

Fit the front cover ( only with 2 screws ).

Start the driver until position the rotor in the correct position to fit the second roller.

Dismantling the front cover.

Fit the second roller.

Fit the front cover.

Connect suction/discharge pipes.

12
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PROBLEMS, CAUSES AND SOLUTIONS
PROBLEM POSSIBLE CAUSE SOLUTION
Elevated Hose with no lubricant Use original lubricant
Temperature Elevated temperature of product Reduce pumping temperature

Poor or bad suction conditions
Excessive pipe tightening

Excessive pumping speed

Check there are no obstructions
Recalculate sections and lengths
Check roller pressure adjustment

Reduce velocity of pump

Reduction of
Capacity/pressure

Suction or impulsion valve closed.
Hose insufficiently compressed

Rupture of the hose (the product leaks to the
casing)

Partial obstruction of suction piping

Insufficient product amount in suction reservoir
Insufficient diameter of suction piping

Excessive length of suction pipe

High viscosity of product

Entry of air via the suction connections
High pulsation on suction

Open valves
Check roller pressure adjustment

Replace drive hose

Clean piping

Fill or stop

Increase section length/reduce pump speed
Shorten suction piping

Reduce viscosity

Increase section length of piping

Confirm that the pump is suitable

Tighten connections and accessories
Install pulsation dampener to discharge
Reconsider application (speed etc.)

Vibrations in
pump and piping

The piping is not correctly fixed together
Excessive pumping speed

Insufficient diameter of piping
Bedplate of pump loose
Elevated pulsation of pump

Refix piping
Reduce the speed of the pump

Increase pipe diameter
Fix the bedplate firmly
Install pulsation dampener to discharge

Short life of the|Chemical attack Confirm compatibility of the hose with the
hose pumped fluid and the cleaning fluid
High speed of pump Reduce speed of pump
High pumping temperature Reduce temperature of product
High working pressure Reduce speed of pump
Increase section diameter of piping
Abnormal elevation of temperature Check roller pressure adjustment
Unsuitable lubricant Use original lubricant
Insufficient quantity of grease Top up lubricant
Cavitation of the pump Reconsider suction conditions
Stretching of the | Insufficient grease Top up lubricant
hose inside the |High suction pressures (>3 Bar) Reduce suction pressure
pump Hose full of sediment Clean hose

Brackets insufficiently tightened

Retighten brackets

The pump does not
start

Insufficient starter power
Insufficient power from frequency convertor

Blockage in the pump

Increase starter power

Increase power

Check that the voltage is adequate

Do not drop below a frequency of 10Hz
(confirm this point with the distributor)

The starting up will occur at at least 10Hz.
Check there are no obstructions in the pipe

13
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DFB22
ITEM|DESCRIPTION Q CODE Prom Part # MATERIAL
1 |Pump casing 1 113.00.01 7761321
2 |Rotor 1 113.00.02 7761322
3 |Shaft roller 2 113.00.03 7761323
4 |Screw roller shaft 2 113.00.04 7761324
5 |Roller standard 2 113.00.05 7761325
Roller for thermoplastic hose 2 113.00.06
6 |Roller support 2 113.00.07 7761326
7 |Stud long 1 102.00.07 7761074
8 |Stud short 3 102.00.14 7761077
9 |Cover metallic part 1 113.00.08 7761327
10 |Cover plastic part 1 113.00.09 7761328
11 |Connection INOX-BSP 2 113.00.10 NA
Connection PP-BSP 2 113.00.11 NA
Connection PVDF-BSP 2 113.00.12 NA
Connection SS-NPT 2 113.00.13 7761329
Connection PP-NPT 2 113.00.14 7761330
Connection PVDF-NPT 2 113.00.15 NA
Connection DIN 2 113.00.16 NA
Connection SMS 2 113.00.17 NA
Connection TRI-CLDFB 2 113.00.18 7761332
12 |Press flange standard 2 113.00.19 7761333
Press flange thermoplastic hose 2 113.00.20 7761334
13 |Base plate 1 113.00.21 7761335
Base plate S.S. 1 113.00.22 7761336
14 |Washer rotor 1 113.00.23 7761337
15 |Press pommel 1 102.00.25 7761084
16 |Press pommel blind 3 102.00.26 7761085
17 JHose NR 1 113.00.24 1037175
Hose NBR 1 113.00.25 1037176
Hose NBR-A 1 113.00.26 1037180
Hose EPDM 1 113.00.27 1037178
Hose Norprene 1 113.00.28 1037181
Hose NR-A 1 113.00.29 1037179
Hose HYPALON 1 113.00.30 1037182
18 |Driver 1
19 |Ball bearing roller 4 113.00.31 7761338
20 |Lip seal roller 4 113.00.32 7761339

DECLARATION OF CONFORMITY

15




INSTRUCTION MANUAL

ProMinent®

The company:

Declares under its own sole responsibility that the next industrial peristaltic pump:
Model: DFB22

Serial number:

O CE DECLARATION OF CONFORMITY (Ann. Il.A, 98/37/CE)
The pump is conform to the safety requirements according to the 98/37/CE norms and

amendments.

O MANUFACTURER DECLARATION ( Ann. I1.B, 98/37/CE)
The pump cannot be operated before the machine in which is assembled the pump, will

be declared in conformity with the safety requirements according to the 98/37/CE norms

and amendments.

0 FOOD PRODUCTS-CONTACT SUITABILITY DECLARATION

The pump is made with materials suitable to come in contact with food grade product

according to the 89/109/EEC norms and amendments.

on:

The technical Director.

GUARANTEE

16
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The contractor shall obtain from the manufacturer its warranty that the
equipment shall be warranted for a period of one (1) year from the date of
start-up or 18 months from signed delivery acknowledgement, whichever
comes first, to be free from defects in materials and workmanship. This
guarantee does not include the hose or lubricant as these are elements that
have normal function wear, irrespective of their duration.

This guarantee is valid as long as the equipment functions within the
parameters indicated in the technical information card supplied with every
pump or on subsequent changes authorised.

This guarantee includes materials and work but not the transportation of
materials to or from our warehouses, being necessary to do so arising from
the necessities of the client, the corresponding costs of displacement and
expenses will be charged.

17
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Product Information Packet

IDXM7006

5HP,1750RPM,3PH,60HZ,56C,X3516M,XPFC,F1

Copyright © All product information within this document is subject to Baldor Electric Company copyright © protection, unless otherwise noted.



BALDOR-RELIANCEPFP

Product Information Packet: IDXM7006 - .5HP,1750RPM,3PH,60HZ,56C,X3516M,XPFC,F1

Product Detail

Revision: T Status: PRD/A Change #: Proprietary: No

Type: AC Prod Type: 3516M Elec. Spec: 35WGT203 CD Diagram: CDO0005
Enclosure XPFC Mfg Plant: Mech Spec: 35M998 Layout: 35LYM998
Frame: 56C Mounting: F1 Poles: 04 Created Date:

Base: RG Rotation: R Insulation: F Eff. Date: 11-08-2007
Leads: 9#18 Literature: Elec. Diagram: Replaced By:

NO. TEMP CODE T3C

SPEC. 35M998T203G1 MX RPM 2700

CAT.NO. IDXM7006 INV.TYPE PWM

HP .5 CHP FR 60 CHPTO 90

VOLTS 230/460 CT HZ FROM 6 CTHZTO 60

AMPS 1.6/.8 VT HZ FROM 6 VT HZ TO 60

RPM 1750 DES B WK2 09 PH 3 lcL |F
HZ 60 SER.F. 1.00 NOM.EFF. 82.5 SL HZ 1.8
MAG CUR 1/.5

RATING 40C AMB-CONT

FRAME 56C

SIN BLANK

Page 2 of 8



BALDOR-RELIANCEPFP

Product Information Packet: IDXM7006 - .5HP,1750RPM,3PH,60HZ,56C,X3516M,XPFC,F1

Parts List

Product ID Description Quantity List Price
SA028180 SA 35M998T203G1 1.000 617.00
RA024228 RA 35M998T203G1 1.000 486.00
35CB3001A01SP EXPL CONDUIT BOX, MACH, 1/2" PIPE TAP LE 1.000 36.00
11XT0832G06 8-32 X 3/8 TY 23 TAP GRN. X 1.000 4.00
HW3001A01 D3019 BRASS WASHER(STIMP) 1.000 3.00
35EP3700A01SP FR ENDPLATE, XPFC 1.000 129.00
HW5100A03SP WAVY WASHER (W1543-017) 1.000 3.00
35EP3702A01SP PU EP-205 BRG-35X-56C-143-5TC 1.000 159.00
51XN1032A20 10-32 X 1 1/4 HX WS SL SR 2.000 3.00
HA3013A01 1/2-20X5/8 SPL.HX BOLT (WELKER) 2.000 5.00
HW3021C06 3/32 DI X .625 PIN (F/S) 2.000 3.00
XY3118A12 5/16-18 HEX NUT DIRECTIONAL SERRATION 4.000 3.00
51XB1214A16 12-14X1.00 HXWSSLD SERTYB 1.000 3.00
35FH4005A01SP IEC FH NO GREASER W/AUTOPHORETIC PRIMER 1.000 28.00
51XW1032A06 10-32 X .38, TAPTITE Il, HEX WSHR SLTD S 3.000 4.00
35CB3500A01SP CONDUIT BOX LID, MACH 1.000 21.00
10XN2520A16 1/4-20 X 1 HEX HEAD CAP SCR, ZINC PLATED 4.000 4.00
HW1001A25 LOCKWASHER 1/4, ZINC PLT .493 OD, .255 | 4.000 3.00
HW2501D13SP KEY, 3/16 SQ X 1.375 1.000 3.00
HA7000A04 KEY RETAINER 0.625 DIA SHAFTS 1.000 3.00
85XU0407A04 #4-7 X 1/4 DRIVE PIN 8.000 3.00
NP0018 NP- XP CONDUIT BOX 1.000 3.20
MJ1000A02 GREASE, POLYREX EM EXXON 0.050 12.00
35FN3002A05SP EXTERNAL FAN, PLASTIC, FOR .637 DIA JOUR 1.000 27.00

Page 3 of 8
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Parts List (continued)

Product ID Description Quantity List Price
MG1025Z20 ACTIVATOR WILKOFAST 060.32 0.010 261.00
MG1025G29 PAINT 789.205 DARK GRAY METALLIC (USE W/ 0.017 404.00
HA3104A06 THRUBOLT 5/16-18 X 8.50 OHIO ROD 4.000 3.00
LB1119 WARNING LABEL 1.000 3.00
LB1125C01 STD (STOCK) CARTON LABEL BALDOR WITH FLA 1.000 3.00
LC0145B01 CONNECTION LABEL 1.000 3.00
NP0887XP UL/CSA, CLI GP-D,CLII GP-F&G,INV 1.000

36PA1000 PACK GROUP W/LB5001 1.000 21.00

Page 4 of 8



BALDOR-RELIANCEF Product Information Packet: IDXM7006 - .5HP,1750RPM,3PH,60HZ,56C,X3516M,XPFC,F1

Performance Data at 460V, 60Hz, 0.5HP (Typical performance - Not guaranteed values)

General Characteristics

Full Load Torque: 1.5LB-FT Start Configuration: DOL

No-Load Current: 0.5 Amps Break-Down Torque: 6.7 LB-FT

Line-line Res. @ 25°C.: 34.1 Ohms A Ph /0.0 Ohms B Ph Pull-Up Torque: 5.1LB-FT

Temp. Rise @ Rated Load: 25°C Locked-Rotor Torque: 5.6 LB-FT

Temp. Rise @ S.F. Load: 0°C Starting Current: 6.5 Amps

Load Characteristics

% of Rated Load: |25 50 75 100 125 150 S.F.
Power Factor: 32.0 52.0 65.0 74.0 79.0 83.0 77.0
Efficiency: 69.0 80.0 83.0 83.5 83.0 82.0 83.2
Speed: 1790.0 1775.0 1765.0 1750.0 1740.0 1720.0 1744.0
Line Amperes: 0.52 0.57 0.75 0.8 0.87 1.0 0.84

Page 5 of 8
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Product Information Packet: IDXM7006 - .5HP,1750RPM,3PH,60HZ,56C,X3516M,XPFC,F1

Performance Graph at 460V, 60Hz, 0.5HP (Typical performance - Not guaranteed values)

BALDOR ELECTRIC COMPANY

Typical performance - not guaranteed values.

0.5HP 3 PH 60 HI 1750 RPM 460V 3516M
TORQUESILB-FTJ: PO=6.7 PU=5.1 LR=5.6 LRA=6.5

WINDING # 35W6GT203

TomQUE_____ __ __ AMPS

Zﬁ?’ mlfg% BN WATTS AnPS m————— = — — i

100 40 1800r  1000¢ 100 - — — — — u
95 — 38 — 1795 950 — 0.95
90 — 36 — 1790F 900 — 090
85 — 34 — 17851 850 — 085
80 — 32 — 17801 800 — 080
75 — 30 — 1775 — 750 — 075
0 — 28 — 170 — 700 — 010
65 — 26 — 1765F 650 — 065
60 — 24 — 1760 600 — 060
55 — 22 — 1755F 550 — 0.55
50 — 20 — 1750 500 — 0.50
45 — 18 — 145 — 450 — 045
0 — 16 — 1m0F 400 — 040
35 — 14 — 1735 — 350 — 035
30 — 12 — 1730F 300 — 030
25 — 10 — 1725 — 250 — 0.25
20 — 038 — 1720 200 — 020
15 — 06 — 1715 — 150 — 015
10 — 04 — 1710 — 100 — 010
5 — 02 — 1705F 50 — 0.5}

ot oot 1ot ot o0 — L L ' ' .

5
PERCENT OF RATED OUTPUT (0.5 HP]

125

150
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BALDOR-RELIANCEFP

Product Information Packet: IDXM7006 - .5HP,1750RPM,3PH,60HZ,56C,X3516M,XPFC,F1

® 510-520 = 14.30
2 521-528 = 15.17 6.69
= 529-535 = 16.05
o 536-546 = 17.42
6.92 |
|—2.06 —
A3—~{|— .5 .5
|—1.88 —
4 .19 KEY
1.38 LG
7.19 5
DIA.
UL LISTING
NAMEPLATE 6.46
o l 7.08
_ = 4.500 _
BALDOR 1 J 4.497
6250
[ 6245 350592
—
4 sLots—"] |—3.oo [—2.75 —
.34 WIDE
l—.75
LEAD HOLE
4.50 .50 N.P.T.
.0015 MAX 6.50
.08_ CLEARANCE
— KX
J=/=
X
.38 |—
.006
2 ‘004 |
f—t00— =—==—===
| MmN _ CLASS | — GROUP.D & CLASS. Il — GROUPS F & G "
3
CUST. NAME CUST. P.O. REMARKS: ©
MODEL INSUL AMB H.P. MTG REV:I A IADDE) TIGHT SLEEVE TO SECTION VIEW (SEE ECO09) BALDOR ELECTRIC CO‘ Cd
RPM. VOLTS ENCL PHASE FREQ SCALE: 4 [BY: JD [REVISED: __02/06/97
FRAME TYPE CERTIFIED BY FILE:  AAA00024748 | TDR: 0114273 HORZ 56C XPFC 35M DUAL CLASS INVERTER DUTY
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BALDOR-RELIANCEFP

Product Information Packet: IDXM7006 - .

5HP,1750RPM,3PH,60HZ,56C,X3516M,XPFC,F1

3—0RG

1-BLU

2—-WHT

LOW VOLTAGE
(2v)

LINE

NOTES:

CDO005
HIGH VOLTAGE
(1)
4 5 6
7 8 9
1 2 3
LINE

1. INTERCHANGE ANY TWO LINE LEADS TO REVERSE

ROTATION.

2. OPTIONAL THERMOSTATS ARE PROVIDED WHEN

SPECIFIED.

3. ACTUAL NUMBER OF INTERNAL PARALLEL CIRCUITS
MAY BE A MULTIPLE OF THOSE SHOWN ABOVE.

4. LEAD COLORS ARE OPTIONAL.
NUMBERED AS SHOWN.

LEADS MUST ALWAYS BE

G000dO

MTL: —

REV. DESC: REVISE TO SHOW OPTIONAL COLORS
REV. LTR: E | BY: JLP |REVISED: 01/19/99 10:15 TDR: 0171435 BALDOR ELECTRIC CO *
FILE: AAAOODO5140 MDL: —

3PH, DV, 9 LEADS

G000ad
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Pump & Systems Accessories

Calibration columns

Clear PVC calibration columns

Dimension
T (inches) Threaded base, Threaded
: Cylinder size Fitting size A B removable top both ends
% 100 mL 1/2" NPT 10.75 1.39 7500137 7500127
= 250 mL 1/2" NPT 11.51 1.89 7350138 7500128
A = 500 mL 1/2" NPT 12.75 2.39 7350139 7500129
= 1000 mL 1/2" NPT 16.75 2.77 7350130 7500135
- 2000 mL 1" FNPT 20.67 3.52 7500140 7500131
= |4000 mL 1" FNPT 22.66 4.52| 7500141 7500132
= 10,000 mL 2" FNPT 23.16 6.91 7500134 00
= 20,000 mL 2" FNPT 42.69 6.91 7500142 7500136
i Typical Application of Calibration Columns
> B |« Column w/removable top Column threaded both ends
Note: Top must be removed Note: If plumbed as shown, a vent hole must
during calibration be drilled into the top of the calibration column
r—{X—

i

o A

L =x— L=
& oy

Borosilicate Glass calibration columns with Viton® o-rings for Sulfuric Acid Applications

Glass cylinder with acrylic outer shield and 1/2" (316 SS) or 3/4" (PVDF, PVC) thick end flanges. All cylinders are bolted
together using stainless steel rods with Viton O-rings for the glass seal and Buna N O-rings for the acrylic seal.

Dimensions (inches)
Cylinder size Fitting size A B (] Part No.

c 100mL  1/2"CPVC  10.0 3.0 1/2 7500151
s 100mL  1/2"PVDF  10.0 3.0 1/2 7500152
— | 100mL  1/2"SS 95 30 1/2 7500153
250mL  1/2"CPVC 125 35 1/2 7500154

L 250mL  1/2"PVDF 125 35 1/2 7500155
L 250mL  1/2" SS 12.0 35 1/2 7500156
-t 500mL  1/2"CPVC 145 4.0 1/2 7500157
—_ 500mL  1/2"PVDF 145 4.0 1/2 7500158
A - 500mL  1/2"SS 140 40 1/2 7500159
— 1000mL  1/2"CPVC  16.75 4.75 1/2 7500160
T 1000mL  1/2"PVDF  16.75 4.75 1/2 7500161
T 1000 mL  1/2"SS 16.25 4.75 1/2 7500162
1 2000mL 1" CPVC 18.75 55 1 7500163
—t 2000mL 1" PVDF 18.75 55 1 7500164
— 2000mL  1"SS 1825 55 1 7500165
LR 4000mL 1" CPVC 225 65 1 7500166
—B 4000mL 1" PVDF 225 65 1 7500167
4000mL  1"SS 220 65 1 7500168

Viton® and HYPALON® are registered trademarks of DuPont Dow Elastomers

4/21/2007 - Accessories 155
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ACCUDRAW' Calibration Cylinders

ACCUDRAW?® has been developed for the accurate calibration of
metering pumps. Standard features include:

e translucent  PVC has dual scale USGPH & ml

 chemical resistant * PVC sizes 100 - 20000 ml

* break resistant  POLY sizes 100 - 4000 ml

* threaded or socket e POLY meets ISO standards

e colored graduations e custom sizes and other materials
and lettering (acrylic, glass) on request

PRIMARY FLUID Call Toll Free 1-800-776-6580 E-Mail: primary@primaryfluid.com

SYSTEMS INC. Tel (905) 333-8743 Fax (905) 333-8746 www.primaryfluid.com
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... ACCUDRAW?" Calibration Cylinders

For Accuracy That Counts”

Sizing and Ordering Information

PVC Construction

Polypropylene Construction Size/Scale Conn BC BTC BDC
Si C BC BTG EDC 100 ml/ 1.6 GPH 1/2" NPT |PV#1-100 PV#2-100 PV#3-100
100'”; - /ZT'L“F;T i Ticiiss Thcis 100 [250mi/4 GPH 1/2" NPT |PV#1-250 _ |PV#2-250 _ |PV#3-250
>0 ml T TNPT AC#1'250 AC#2_250 AC#3'250 500 ml/ 8 GPH 1/2" NPT [PV#1-500 PV#2-500 PV#3-500
200 m| T NPT AC#1-500 AC#2-500 AC#3-500 1000 ml/ 16 GPH 1/2" NPT |PV#1-1000  |PV#2-1000 |PV#3-1000
1000m I [ 1/2"NPT [AC 1-1000 AC 2-1000 AC 3-1000 2000 ml/.22 GBH LA NEL V#1200 = V#3-2000
000 ml 10" NPT Aczl-ZOOO ACZZ-ZOOO ACZ3-2000 4000 ml/ 64 GPH 1.0" NPT [PV#1-4000 PV#2-4000 V#3-4000
2000 m| TONPT AC#1-4000 AC#2-4000 AC#3-4000 10000 ml/ 160 GPH [ 2.0" NPT [PV#1-10000 [PV#2-10000 [PV#3-10000
AL - = - = 20000 ml/ 320 GPH | 2.0" NPT |PV#1-20000 |PV#2-20000 |PV#3-20000
BC =bottom connection only, open top Note: PVC cylinders available with socket weld connections.
BTC=bottom and top connections Add suffix “S” to model # e.g. PV#3-100S
BDC=bottom connection and dust cover top For BSP threads, add suffix "B" to model # e.g. PV#3-100B
Dimensional Information
Polypropylene Construction PVC Construction
CI13 — T
Model Size (ml)| Dev (ml) | A (inches) | B (inches) —_— Model Size [Divisions| Size | Divisions B
ACHL 100 1 9.88 1.38 = (ml) (m) |(@PH| (ePH | (inches) | (inches)
ACHL 250 2 12.44 1.75 % PV#1 100 1 1.6 0.02 10.24 1.388
son | s | s | | oaw = vl A R I
AGHL 1000 10 17.19 2.63 = PV#1 1000 10 16 0.125 16.24 2.765
ACH1 2000 20 20.88 3.38 = PV#L 2000 20 32 0.25 20.16 3517
ACH1 4000 50 23.56 4.38 = A PV#1 4000 25 64 0.25 22.16 4521
ACH2/IACH3 100 1 9.25 1.38 == PV#1 10000 200 160 2 22.64 6.906
ACH2/IACH3 250 2 11.63 1.75 PV#1 20000 200 320 2 42.19 6.906
ACH2/ACH3 500 5 13 232 PV#2/PV#3 100 1 1.6 0.02 10.75 1.388
scomon | awo | 0 | s | 2 | = |z || o | e | s
ACH2IACAS | 2000 20 195 3.38 Pv#2/Pv#3 | 1000 10 16 0.125 16.76 2.765
ACH2IACH3 | 4000 50 22.13 4.38 PVH2/PV#3 | 2000 20 32 0.25 20.67 3517
— [Pvieves | 2000 25 64 0.25 22.66 4521 | ]
PVH2IPVHS | 10000 | 200 160 2 23.16 6.006 |
PV#2/PV#3 | 20000 200 320 2 42.69 6.906
Installations roovaue ACCUPULSE Conversion Factors
Valve\ /E:Ir::g‘r:gr ‘ 1ml=1cc
ACCU-PULSE 1000 ml = 1 liter
F Da’""e"ef\ ml/sec X 60 = ml/min

Discharge Line

TOP VALVE /

Pressure Relief Valve

Metering
Pump

)

Vent - Return Line

A\

ACCUDRAW
Calibration
Cylinder

Isolation
Valve

Suction Line

Valve

Supply Tank

| A\

| Calibration
Cylinder

Valve

Installation "A"
(using return to tank)

I TOP VALVE
Back Pressure

ACCUDRAW.._ I3

Isolation

Suction Line

Installation "B"

Metering
Pump

3

(using bottom connection with dust cover)

1 US gal/min X 0.063 = liters/se

1USgal=

3.786 liters

Distributed By:

4 PRIMARY FLUID

2

SYSTEMSINC.

® Registered Trade Mark of Primary Fluid Systems

Call Toll Free 1-800-776-6580
Tel: (905) 333-8743
Fax: (905) 333-8746

Distribution Territories Available

E:Mail: primary@primaryfluid.com
www.primaryfluid.com

(I IAMERICAN|
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AAACCUDRAWES®PVC calibration Instructions

Note:
primed and void of any trapped air.

Using the USGPH scale: (scale is based on
time, in one (1) minute volume discharge)

1. Fill the calibration to the top “0” mark on the
USGPH scale.

2. Close isolation valve (#2) from supply tank,
open isolation valve (#1) below cylinder and
start the pump.

3.  Use a stopwatch to measure the time of one
(1) minute (60 seconds) and record the
volume dispensed by the metering pump,
using the draw down scale.

4.  Adjust the pump volume control higher or
lower to meet with your desired output.

5. Repeat above steps 1 through 4, until the
desired output is met.

6. Divide the measured USGPH number by
60 to determine the USGPM volume, if
required.

If you wish to shorten the time of dispensing for
calibration by one half (1/2) or one quarter (1/4),
you must multiply the measured volume by the
same number used to divide the time by.
e.g. 10 USGPH in 1 minute equals
5 USGPH X 2 in 30 seconds or
2.5 USGPH X 4 in 15 seconds

Before starting either of the calibration procedures below, ensure that the pump is

Using the ml scale: (scale is based on_volume
pumped, over any given time)

1.

2.

Fill the calibration cylinder to the top “0” mark on
the ml scale.

Close isolation valve (#2) from supply tank,
open isolation valve (#1) below cylinder and
start the pump.

Use a stopwatch to measure the time it takes to
pump down a given volume (ml) in 60 seconds.
Multiply the volume by 60 to determine the

ml per hour volume, if required.

Adjust the pump volume control higher or lower
to meet with your desired output.

Repeat above steps 1 through 5, until the
desired output is met.

If you wish to shorten the time of dispensing for
calibration by one half (1/2) or one quarter (1/4), you
must multiply the volume by the same number used to
divide the time by to determine ml per minute or hour.

e.g. 100 mlin 60 seconds equals
50 ml X 2 in 30 seconds or
25 ml X 4 in 15 seconds

Typical Installations ("A" and "B")

Top Valve
Back Pressure
Valve

(__

Discharge Line

ACCU-PULSE
Pulsation
Dampener ’

Vent - Return Line 1

Conversion Factors
1ml=1cc
1000 ml =1 liter
ml/sec X 60 = ml/min
1 US gal/min X 0.063 = liters/sec
1US gal =3.786 liters

ACCU-PULSE
Pulsation
Dampener\

Top Valve /

X

] Top Valve

Pressure Relief Vaive

t| Calibration
Cylinder '
H pU#2-XXXX

Supply Tank
[f}l-~ACCUDRAW

D

Metering
Pump

3

1 Isolation
Valve ]

2

Suction Line

Back Pressure
Valve \

ACCUDRAW
Calibration
Cylinder
PV#3-XXXX

Metering
Pump

isolation

Sugction Line

Installation "A™ 1
(using return to tank)

Installation "B"

(using bottom connection cylinder with dust cover)

PRIMARY FLUID
SYSTEMS INC.

Call Toll Free 1-800-776-6580
Tel: (905) 333-8743 Fax: (905) 333-8746

E-Mail: primary@primaryfluid.com
http://www.primaryfluid.com
® Registered Trade Mark of Primary Fluid Systems Inc.



Specifications

1/2" - 6"

PVC & CPVC: Socket, Threaded
and Flanged (ANSI)

PP & PVDF: IPS and Metric (DIN)
Socket, Threaded, Butt and
Flanged (ANSI)

Bodies: PVC, CPVC, PP and PVDF
Seats: PTFE backed with EPDM or FKM
Seals: EPDM or FKM or AFLAS®#

Type 21 Ball Valve Sizes 1,/2" - 4" PVC/EPDM,/FKM Models
. available with NSF-61 Certification
Standard Features (Sizes 1 /2" -6" t Trademark of Asahi Glass Co., Ltd.
* Pressure rated up to 230 psi|[PVC]JCPVC, PVDF) Parts List (Sizes 1/2" - 2"
* Double O-ring seals on stem for an added PARTS
protection. NO. | DESCRIPTION | PCS. MATERIAL
e Full'bore, sizes 1/2" - 2" 1 Body 1 PVCJCPVC, PP, PVDF
 Full vacuum rated, all sizes 2 Ball 1 PVC,|CPVC, PP, PVDF
, . . 3 Carti 1 PVC,|CPVC, PP, PVDF
* Blocks in two directions, upstream and 4 | Eng Camer . ) svelcpve. pp. PYDF
downstream, leaving full pressure on the n ,Onnec o ’ -
opposite end of the valve 2 U”'S‘:;:‘“t f Ezg’ g:’/g ii’ izgi
* Integrally molded ISO mounting pad for both m— —
manual and actuated operations ; 5 :eat . 2 _— :;:;E o
-Rin ,1 Others
* Integrally molded base pad to mount valves 9 o-Ring EB; 1 EPDMI rkm L others
securely or panel mounting 10 | O-Ring(C) @ 2 EPDM| FKM, | Others
* PTFE seats with elastomeric backing cushions 11 O-Ring (D) 1 EPDMI FKM. | Others
ensure bubble-tight shut-off and a low fixed 12 O-Ring (E) 1 EF’DMI FKM, | Others
torque, while at the same time compensating 13 Stop Ring" o VDE
for weal." . o _ 14 Handle 1 ABS
* True Union design for easier installation or 43 Ring™ o 304 Stainless Steel
repairs without expanding the pipe system * Used for flanged end

"y **Used for CPVC body, threaded end, 1,/2"-1"
* Builtin spanner wrench on the handle for valve seaior ody, threaded end, 1/

disassembly and assembly

* Two sets of end connectors (socket and
threaded] included with all PVC and CPVC valves
in sizes 1/2"- 2"

* CPVC threaded end connectors on sizes
1/2" - 1" come with stainless steel reinforcing
rings

Options

* Pneumatic and electric actuators & accessories

* Stem extensions

e 2"square operating nut or “T” nut

* Locking and/or spring return handles

* Limit switches

* Vented Ball

H ASAHI/AMERICA

Rev. C 03-05
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Type 21 Ball Valves

————— SOCKET END ———

FLANGED END n d.
/ 1
= il =17 ]
a | = L
o) —®L—
- ) == Ul /® N J
;A@F . : t:@—) ——THREADED END———
Jolq =
(S sl & 0 ——
o p d ] s HH )3 8
e . A N e
[ S
CECEOOGEG \ /
Lt L SPIGOTEND ———
L n- gh
:a -

2-¢S2 Depth S3 - -
— — 1 2lg
RN )
a%u? = .
O/ L -
. J
Dimensions (Sizes 1/2" - 2")
FLANGED SOCKET
NOMINAL CPVC PP, PVDF (DIN) PP, PVDF (IPS)
SIZE ANSI CLASS 150
ASTM SCH 80 DIN 16962
mnewes mm | g | D | C | n | h | L | t _dildo 7 | L ldl|de| 72 | L |d | I |L
12|15 059 | 350 2.38| 4 | 0.62 5.63  0.47]0.848|0.836/0.875| 4.45 |0.7680.760 0.57 | 3.90 | 0.83  0.87 | 4.45
3/4 | 20 | 0.79 |3.88|2.75| 4 |062|6.77 | 0.55 |1.058(1.046/1.000| 5.08 |0.965|0.957| 0.63 | 4.49 | 1.03 | 1.00 | 5.08
1 |25 098 425 312 4 062 7.36|0.55]1.325/1.310/1.125| 5.75 |1.240 1.232| 0.71 | 4.84 | 1.30  1.13 | 5.75
11/4) 32 | 126 | 462 | 350 | 4 |0.62|7.48|0.63[1.670/1.655|1.250| 6.46 [1.553|1.543| 0.81 | 5.47 | 1.65 | 1.25 | 6.46
11/2 40 157 5.00 3.88 4 | 062 8.35 0.63 1.912 1.894 1.375 7.24 1.947 1.937 093 583 1.89 1.37 7.24
2 | 50 |2.01|6.00|475| 4 |0.75|9.21 | 0.63 |2.387|2.369|1.500| 8.23 |2.461|2.445| 1.08 | 6.93 | 2.36 | 1.50 | 8.23
THREADED SPIGOT (BUTT END)
NOMINAL
SIZE PP,PVDF
DIN 3442 | PP |PVDF
INCHES | mm d1 l L D1 H HA1 A d1 l t t L Sq So S3
1/2 | 15 1/2-14 NPT 0.59 | 4.02 | 1.89  2.03 1.14 | 3.62 0.787 0.728 0.098/0.075 4.882 0.75 0.29 | 0.43
3/4 | 20 3/4-14 NPT 0.67 | 4.72 | 2.36 | 2.34 | 1.38 | 3.94 [0.984|0.866|0.106|0.075|5.670| 0.75 | 0.29 | 0.43
1 25 1-11 1/2 NPT 0.79 | 5.16 | 2.76 | 2.68 1.54 | 4.33 1.260 0.886 0.118/0.094 6.063 0.75 0.29 | 0.43
11/4| 32 1 1/4-11 1/2 NPT 0.87 | 5.91 | 3.23 | 3.17 | 1.85 | 4.76 |1.575|1.024|0.146|0.094 |6.850| 1.18 | 0.35 | 0.59
11/2| 40 1 1/2-11 1/2 NPT 0.98 | 6.42 | 3.94 350 2.17 | 5.16 1.969 1.260 0.181/0.118 7.638 1.18 0.35 | 0.59
2 | 50 2-11 1/2 NPT 1.10 | 7.76 | 4.96 | 4.04 | 2.60 | 6.26 |2.480|1.417|0.228/0.118(8.819| 1.18 | 0.35 | 0.59

35 Green Street, PO. Box 653, Malden, MA 02148 e Tel: 800-343-3618 ® 781-321-5409 e Fax: 800-426-7058 ® E-mail: asahi@asahi-america.com
Register at our interactive web site for on line ordering, product availability, order tracking, and many useful features: www.asahi-america.com
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Type 21 Ball Valves

Pressure vs. Temperature (PSI, WATER, NON-SHOCK)

NOMINAL PVC CPVC PP PVDF
SIZE 3 F 7°TF106 F121"F| 30 F | 71°F 106 F 121" F 141" F 176 F| 5 F |86 F|121° F|141"F 5 F | 71°F 106 F 141" F 176’ F

INCHES| ~ mm 70 F |[105 F 120 F 140 F| 70 F 105 F|120° F 140 F|175 F 195 F| 85 F 120° F|140° F|175 F 70° F |105 F 140 F 175 F 210 F
1/2-2§ 15-50 | 230 | 170 | 150 | 30 |230 170 150 | 120 75 | 55 150 110 | 90 | 55 | 230 185 150 | 115 | 85
21/2| 65 230 1170 [ 150 | NA [ 230 | 170 | 150 | 120 75 | 55 | 150 | 95 | 70 40 | 230 | 185 150 | 115 | 85

3 80 230 | 170 | 150 | NA | 230 | 170 150 | 85 | 55 | 40 150 | 95 70 | 40 | 230 185 150 100 | 70

4-6 |100-150 150 | 150 | 150 | NA | 150 | 150 | 150 | 85 | 55 | 40 150 | 95 # 70 | 40 | 150 150 | 150 | 100 | 70
Sample Specification Caution

All TYPE 21 Ball Valves, sizes 1/2" to 4”, shall be of
true union design with two-way blocking capability.
All O-rings shall be EPDM or FKM with PTFE seats.
PTFE seats shall have elastomeric backing cushion
of the same material as the valve seals. Stem shall
have double O-rings and be of blowout-proof design.
The valve handle shall double as carrier removal
and/or tightening tool. ISO mounting pad shall be
integrally molded to valve body for actuation. PVC
conforming to ASTM D1784 Cell Classification
12454-A, CPVC conforming to ASTM D1784 Cell
Classification 23567-A, PP Conforming to ASTM
D4101 Cell Classification PPO210B67272 and
PVDF conforming to ASTM D3222 Cell Classification
Type II. The ball valves, except PP, shall have a
pressure rating of 230 psi for sizes”1 /2" to 3" and
150 psi for 4” (150 psi for PP, all sizes) at 70 ° F
Type 21 Ball Valves must carry a two-year
guarantee, as manufactured by Asahi/America, Inc.

Cv Values Weight (POUNDS)
NOMINAL NOMINAL
o | e e
INCHES mm INCHES mm
12 | 15 14 1/2 | 15 0.44 1.10
3/4 | 20 29 3/4 | 20 0.66 1.54
1 25 a7 1 25 1.10 2.70
11/4| 32 72 11/4| 32 1.54 3.30
11/2| 40 155 11/2| 40 2.64 4.40
2 50 190 2 50 4.40 8.15
21/2| 65 365 21/2| 65 6.17 8.80
& 80 410 3 80 9.70 13.00
4 | 100 680 4 | 100 24.00 26.67
Caution
* Never remove valve from pipeline under pressure.
* Always wear protective gloves and goggles.
* Watch out for trapped fluid in valve. It is safe to
close valve before removing it from the pipeline.

35 Green Street, PO. Box 653, Malden, MA 02148 e Tel: 800-343-3618 ® 781-321-5409 e Fax: 800-426-7058 ® E-mail: asahi@asahi-america.com
Register at our interactive web site for on line ordering, product availability, order tracking, and many useful features: www.asahi-america.com

* Do not use ball valves where media has
suspended particles. Use the following valves:
Butterfly Valves - PVDF disc is most abrasion
resistant and make sure of chemical compatibility.
Diaphragm Valves - Elastomeric diaphragm is
designed for handling suspended particles.

* Volatile fluids such as sodium hypochlorite (NaClO)
and hydrogen peroxide (H,0,) could be trapped
and gasified within the valve. \We can provide you
with a Type 21 ball valve with a vented ball to
relieve pressure build-up inside the valve.

Troubleshooting
What if the fluid still flows when valve is closed?

1. Carrier is not properly tightened. Tighten it.

2. PTFE seat is damaged or worn. Replace
seat.

3. Foreign material is caught between ball and
PTFE seat. Remove material and clean.

4. Ball is damaged or worn. Change ball.

What if fluid leaks outside of valve?

1. Union nut not properly tightened. Retighten.

2. Carrier is not properly tightened. Thread it in
firmly.

3. Carrier or face O-ring is damaged, worn, or
missing. Replace O-ring.

What if handle does not rotate smoothly?

1. Foreign material has formed on the ball or
seat. Clean both.

2. Internal part(s) chemically attacked or
swollen. Refer to Asahi/America Chemical
Resistance Chart for compatibility. Replace
part(s) as required.

3. Carrier over-tightened. Retighten properly.

What if handle rotates too freely?

1. Stem is damaged. Replace stem.

2. Handle is not engaged with stem.
Disassemble and reengage. Inspect.

3. Engaging part of stem and/or ball is
damaged. Change stem and/or ball.
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ASAHI AV VALVES

Ball Valve Type 21

User’s M anual

Ball Valve Type 21

(1) General operating instructions

Installation,Oper ation and Maintenance Manual

Serial No.

H-V027E-4

Contents

(2) General instructions for transportation,

(3) Nameof parts

unpacking and storage

(4) Comparison between working

temperature and pressure
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ASAHI AV VALVES Installation,Operation and M aintenance M anual

(1) General operating instructions

O Opeaethevdvewithinthe pressure Vstemperaturerange
(Thevalve can be damaged by operating beyond the dlowablerange.)

O Setavdve maerid thet iscompaible with the media, refer to “CHEMICAL RESISTANCE ON ASAHI AV
VALVE".
(Some chemicas may damageincompdaiblevalve materias)

O Donoat usethevavetofluid containing durry.  (Thevavewill not operate properly.)

O Do not usethe vave on condition that fluid has crydallized.
(Thevavewill not operate properly.)

O Donot step onthevaveor goply excessveweight onvave. (It can bedamaged.)
O Do not exat excessiveforcein dosng thevave

O Makesureto consult awaste trestment dedler to digpose of thevaves.
(Poisonous gasis generated when the vaveis burned improperly.)

O Allow sufficient spacefor maintenance and ingpection.
O Keepthevaveaway from excessveheat or fire. (It can bedeformed, or destroyed.)

O Thevaveisnot designed to bear any kind of externd load. Never and on or place anything heavy on the valve
daytime,

O Catain liquid such as H202, NaCIO, etc may be prone to vaporization which may cause irregular pressure
increases, which may destroy thevave.

(2) General instructions for transportation, unpacking and storage

O Kespthevave packed in the carton or box as ddivered until installation.

O Kegp the vave away from any cod tar, creosote (antiseptic for wood), termite insecticide, vermicides, and
pant.
(Thiscould cause swelling damagethe valve.)

O Donotimpact or drop thevave (It can bedamaged.)

O Avoid scratching the vavewith any sharp object.
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ASAHI AV VALVES Installation,Operation and M aintenance M anual

(3) Name of parts

Nomind sze15-50mm (1/2"-2")

DESCRIPTION No. DESCRIPTION

Body @ Seat
Bdl Oring (A)
Carier ©) O+ing (B)
End connector (Hanged end type) @) O+ing (©)
End connector (Socket end type) @ Oring (D)
End connector (Threeded endtype) ® O+ing (E)
End connector(Spigot type) ® Stopring
Union nut Handle

Sem

Nomina §ze65-100mm (2 1/2”-4")

No. DESCRIPTION No. DESCRIPTION
@ Body @ Sest

® Bdl Oring (A)
® Carigr ©) O+ing (B)
End connector (Hanged end type) Cughion
@) | Endconnector (Socket endtype) a O+ing (C)
End connector (Threeded end type) ® O-ring (D)
End connector(Spigot type) ® Sopring
® Union nut Handle
® Sem ® Screw

Ball Valve Type 21 2



ASAHI AV VALVES

Installation,Oper ation and Maintenance Manual

(4) Comparison between working temperature and pressure

Nomind sze 15mm50mm (1/2°-2")
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,ﬂ‘_\_ Caution

Do not operate the va ve beyond the range of working temperature and pressure,

(Thevave can be damaged.)
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ASAHI AV VALVES Installation,Operation and M aintenance M anual

(5) Installation procedure

Hangedtype (Maeid: PVC,C-PVCPPPVDF)

@ Torguewrench @ Spanner wrench
@ AV gasket @ Bolt, Nut, Washer (For many flanges specification)
(Whenanon-AV gasket isused, adifferent tightening torque specification should befollowed.)

Procedure

1) When the union nut (8 flange assembly set was removed or loosen from body (@), O-ring (A)
should beinddled into carrier and body groove. (In @ther horizontd or verticd ingdlaion, if necessary
aoply agmdl amount of lubricant to O-ring to hold in place)) Align union nut and end connector with
the body. Insure end connector mates with body and O-ring. Make certain union nut threeds onto body
amoathly. Tighten union nuts on each Sde vave until hand tight. Then usng a srgp wrench tighten
union nuts uniformly on each Sde gpprox 90° -180° turns, /4 to 1/2 turns.

2) Setthe AV gasket between theflanges.

3) Insat washers and bolts from the pipe dde, insat washers and nuts from the vave dde, then
temporarily tighten them by hand.

— ‘:'E‘_\, Caution
The pardldism and axid misdignment of the flange surface should be under the vaues shown in the

following tableto prevent damegethevave.
(A failure to obsarve them can cause destruction due to stress pplication to the pipe)

Unit: mm (inch)
Axid Pardldism s _
d misd e

Nom. Sze Misdlignment @b) (Axid misdignmert) (PaO iam)
15-32mm . !
2114 10mm (004 05mm (0.02) ]
40-80mm " , ]
112-3) 10mm (0.04") 0.8mm (0.03")
lmm 10mmO04") | L10mm(00) :

4) Tighten the boltsand nuts gradudly with atorque wrench to the specified torqueleve in adiagond manner.

(Refertofig.l)
Recommended torquevaue Unit: N-m{kgf-cm}[Ib-inch]
Nom. Size 15-20mm 25-40mm 50, 65mm 80, 100 mm
(V2'-3/47) (1"-12/2") (2,212") 3,4
175 200 25 300
Torquevdue {179} {204} {230} {306}
[155] [177] [230] [266]

— gf‘_\,CaJtion

Avoid excessivetightening. (The vave can be damaged.)
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ASAHI AV VALVES Installation,Operation and M aintenance M anual
T hreeded tyvpe (Magid : PYC,C-PVCPRPVDF)

@ Sading tape(A nonrseding tape can cause leskage.)
@ Strgp wrench(Do not use Pipewrench.)
@ Spanner wrench

g‘jl\_ Caution
Make surethat thethreaded connectionsare plagtic x pladtic.
(Metalic thread can cause damage.)

Procedure

1) Windassingtapeaoundtheextard threed of joint, leaving theend (bout 3mm) free
2) LoosntheunionnutG)withasrapwrench.

3 Removetheunion nut (5) andtheend comector @)

4) Lead theunion nut (® through the pipe.

5) Tightentheextard threed of thejoint and theend connector (@) herdly with hend.

6) Udngaspennerwrench, srew intheend connector @) by tuming 180° -360° carefully without demegingit.
|* g'j?}. Caution

Avoid excessivetightening. (The valve can be damaged.)

7) Méakesuretha the O-ring (A) (8 is mounted.
8) Settheend connector @ and union nut (&) directly on the body without alowing the O-ring (A) (8 to come off.
9) Tighten union nuts(®) on each vave until hand tight.

10) Using a strgp wrench tighten union nuts uniformly on each on each side approx 90° -180° turns, 1/4 to
1/2turns.

|*££LCaJtion

Avoid excessivetightening. (Thevave can bedamaged.)
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ASAHI AV VALVES Installation,Operation and M aintenance M anual

Sodket tvpe  (Maeid : PVC,C-PVO)

@ Adhesvefor hard vinyl chloride pipes
@ Strgpwrench (Do not usethe pipewrench)

{E‘_\, Caution
Do not ingtdll asocket type vave where the amospheric temperatureis5°C  or lower.
(Thevave can bedameged.)

Procedure
1) Loosentheunion nut (® with astrap wrench.
2) Removetheunion nut (5) and end connector @) .
3) Leadtheunion nut through the pipe.
4) Cleanthehub part of theend connector @) by wiping thewagte doth.

5 Apply adnesiveevenly to the hub part of the end connector (40) and the pipe pigot.
{E‘_\, Caution

Do not goply more adhesivesthan necessary.
(Thevave can be damaged dueto solvent cracking.)

Adhesvequantity (guiddine)
15mm | 20mm | 25mm | 32mm | 40mm | 50mm | 65mm | 80mm | 100mm
@z) | @& | @) |Qua) | Qyz)| ) | 2Y¥2) | 3) @)

Quantity (g) 10 13 20 24 35 48 6.9 90 130

Nom. Size

6) After goplying adhesive, insart the pipe quickly to the end connector (@) and leave it done for a lesst 60
seconds.

7) Wipeaway overflowing adhesve.

8) Makesuretha O-ring(A) (®) ismounted

9) Satheend connector (@) and union nut (5) directly on the body without alowing the O-ring (A) (8) to come off.
10) Tighenwrionnu® hardy withhend,

11) Using astrgp wrench tighten union nuts uniformly on each side gpprox 90° -180° turns 1/4to 1/2turns.

|7‘:£,‘_\,Ca1tion

Avoid excessvetightening. (The vave can be damaged.)
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ASAHI AV VALVES Installation,Operation and M aintenance M anual
Sodket tyvpe (Maerid : PR PVDF)

.......... va“:e-ns
@ Strgpwrench (Do not usethe pipewrench.)

@ Secvewdder or automeatic welding mechine

@ Use’'smanud for desvewdder or automatic welding machine

Procedure

1) Loosentheunion nut with asrap wrench.

2) Removetheunion nut (&) and the end connector.

3) Leadtheunionnut(® through the pipe.

4) Forthenext gep, refer to the user’ smanud for the deevewe der or the automeatic we ding mechine

5) After wdding, make surethat the O-ring (A) (8) ismounted.

6) Settheend connector @) and the union nut () directly without allowing the O-ring (A) (8) to come off.

7) Tighten union nut &) hardly with hand.

8) Using astrap wrench tighten union nuts uniformly on each sde gpprox 90° -180° turns 1/4to 1/2turns.

Avoid excessivetightening. (The vave can be damaged.)

|—gﬂ‘_\,c:ajtion

_Sagottype (Maerid : PYDF)

........................ Nmyﬂans
@ Srgpwrench (Donot usethe pipewrench.)
@ Automatic welding machine
@ Use’smanud for automatic welding machine

Procedure

1) Loosentheunion nut with asrap wrench.

2) Removetheunion nut (5 and the end connector.

3) Leadtheunionnut(® through the pipe.

4) Forthenext sep, refer to the user’ smanud for the deavewedder or the automatic weding machine.

5) After wdding, make surethat the O-ring (A) (8) ismounted.

6) Settheend connector @) and the union nut () directly without allowing the O-ring (A) (8) to come off.

7) Tighten union nut (5 hardly with hand.

8) Using astrap wrench tighten union nuts uniformly on each sdegpprox 90° -180° turns 1/4to 1/2turns.

Avoid excessivetightening. (The vave can be damaged.)

|7‘:£},Ca1tion

Ball Valve Type 21 7



ASAHI AV VALVES Installation,Operation and M aintenance M anual

— {E‘_\. Caution
{15mm-50mm(1/2°-2")}
Itisrecommended to ingall the vavewith the threaded carrier to the upstream Sde of the system.

Thisdlowsfor anincrease sefety factor and diminating athreaded connection when used asablocking valve
Thisdso dlowsthe down stream union nut and end connector to be removed safely under pressure.
Itincressesthe safety where thereisno chance of threed leskage or accidentaly removing the carrier.

The designation of the up stream side (non threaded carrier ismarked as shown) on the body.

Nomind size 15mm - 50mm (1/2" —2")

Sody Union Nut

) ﬂrj -nd connector
=]
D

Downstream | Upstream
Side Side

F ]

i
)

j@

esignation

(Carrier side)

Ball Valve Type 21 8



ASAHI AV VALVES Installation,Operation and M aintenance M anual

(6) Operating Procedure

Avoid excessvetightening. (The vave can be damaged.)

/N cation
’,

O Tumthehandlegently to openor dose.
(Turn the handle dockwiseto dose and counter dockwiseto open.)

Fully dosed ------ The position of the handle should be perpendicular to the pipe.

Fully opened «++--- The podition of the handle should be pardld to the pipe.

(7) Method of Adjusting Face Pressure between Ball and Seat

Necessry items
@ Strapwrench @Saety goggles
@ Proetivegloves @ Screwdriver (+)  (only with nomind Sze 65~100mm)
Procedure
1) Completdy dischargefluid from pipes
2) Tunthehandetofull dos ﬁ %
3) Loosentheright union nut and theleft one (5) with astrap wrench. g = g
4) Removethebody part from piping system. o P

— (BB —
(S— i =

— g‘i‘_\,CaJtion

Weer protective gloves and sefety goggles as somefluid remainsin

thevave (Youmay beinjured.)

5 PRl thehandieoff thebody part.

— {E‘_\. Caution
As for nomind size 65-100mm (2 1/2’-4"), loosen the screw @
properly with ascrewdriver before pulling it off..

6) Engagethe upper convex pat of the handle with the concave part of Direction where
theunion @) carrier is tightened
— {E‘_\_ Caution i G
Asfor nomind Sze 15-50mm (.
Only the union (3 on the right Sde when viewed from the
trademark (AV mark) can be adjusted. )
Asfor nomina sze65-100mm Direction where
adjust the unionson both Sdes carrier is loosened

7) Makean adjugment by turning the union dockwise (to tighten it)
or counter dockwise (to loosen it).

8) Makeauretha the handle can be operated smoothly.

9) Asszmble the vave by fallowing the above procedure in the reverse
order, darting a 6)

Ball Valve Type 21 o]



ASAHI AV VALVES Installation,Operation and M aintenance M anual

(8) Disassembling Method for Replacing Parts

Necessary items

@ Srgpwrench @S ety goggles
@ Protectivegloves

— {_I:‘_\. Caution
Weer protective gloves and safety gogglesas somefluid remainsinthevave
(Youmay beinjured.)

<Disassambly>

Procedure

1) Completdy dischargefluid from pipes

2) Tunthehandetofull dos

3) Loosentheright union nut and theleft one (5) with astrap wrench.
4) Removethebody part from piping sysem.

5 Pl thehandle off the body part.

g‘E‘_\, Caution

Asfor nomina size 65-100mm (2 1/2-4"), loosen the screw @)

properly with ascrewdriver before pulling it off..

6) Engagethe upper convex part of the handle with the concave part
of theunion.
— gfl\, Caution

Asfor nomind Sze 15-50mm

Only theunion (3 on theright Sidewhen viewed

from thetrademark (AV mark) can beadjusted.

Asfor nomind Sze 65-100mm, adjugt the unionson bath Sdes

7)  Inthe engaged Sate, tun the handle @9 counter dockwise to loosen it
and removethe union (3).

8) Removethesea (7) carefully by hand without demaging it. Ball

9) Pushoutthebal (2) by hand.

10) Pushout thetem (6) from the top flange side to the body side.

Seat

<Aszmbly>

Procedure
Carry out the assambly work in thereverse procedure from item 10)

|*££‘_\,Ca1tion

With regard to item 8), beforeingtalling seat (7) on the valve, check the seet for itsface and back.

Ball Valve Type 21 10



ASAHI AV VALVES

Installation,Oper ation and Maintenance Manual

(9) Mounting actuator, Ensat and base (panel)

O Attach actuator to the top flange

Procedure

1) Removethehande@.

‘:f‘_\, Caution

As for nomind 65mm-100mm, tighten the screw @

properly beforeremovingit.

2) Fix thestand @ to actuator @ with bolt (A).

3) Fixthesem(®) tothejoint @ with sorew (B) @.

4)  Engagethejoint @ with actuator @.

5 Fixthestand @) tothetop flange

with bolt-nut (B) @.

6) Mékesuretha thevaveworkssmoathly, by operating actuator @3 by hand.

O Attach Inserted meta to the bottom stand.

Procedure

Refer to theuser’ smanud for the Inserted metd

(Commercidly avaladle)

Bottom sand dimension

Unit; mm

Nom.Sze

15mm (U2)

73

20mm  (34)

73

2mm (1)

Pmm (114

0mm _ (112)

Nomind 15-50mm(1/2-2")
Bottom stand

2—$S2 DepthSs

A r/
e

!

AN [ A

Somm  (2)

Bmm  (212)

80mm (3N

100mm (&)

8|5 &|8|8|8|6|t|s|’

\‘
B|R|o|o|olo|H

NE GG EEREEE
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ASAHI AV VALVES Installation,Operation and M aintenance M anual
OFixation of bottom stand with panel

Nomind sze 15mm-50mm (1/2°-2")

Beforethefixaion After thefixaion

Bottom stand

Nomind sze 65mm-100mm (2 1/2”-4"

Beforethefixation After thefixaion

Bottom stand

Ball Valve Type 21 12



ASAHI AV VALVES

Installation,Oper ation and Maintenance Manual

(10) Inspection items

Olnspect thefallowing items.

() | Exigenceof stratches, cracks deformation, and discoloring.

(2 | BExigencedf leskegefromthevavetotheoutsde

(3) | Exigencedf leskegewhenthevaveisopened fully a right or I€ft.

even when the vaveis closed

(11) Troubleshooting
Problem Cause Trestment
Adjug the face pressure between the
Thecarier isloosened. bdl and the st
(Refer topage9)
Fuid leeks from the vave | The gt issoraiched or wom. Replacethe seat with anew one.

fully.

Foreign matter isinthevave

Cleenup.

Thebdl isscraiched or worn.

Replace the scratched bdl with anew

one
Theunion nut isloosened. Tighten up the union nut.
Adjug the face pressure between the
Huid lesksfromthevave Thecarier isloosened. bdl and the st
(Refer topage9)
The O-ring isscratched or worn. Replacethe O-ring with anew one.
The handle can not. be tumed Foreign matter isinthevave. Clean up.
smoathly.
¥ Deformation.  (By heet etc) Replacethe parts

Thegemisbroken.

Replace the gemwith anew one.

Thehandlefalsto engage.

The engagement between the gem and the ball

isbroken.

Replace the gem and bal with new
ones

(12) Handling of residual and waste materials

{E‘_\. Caution

Indiscarding remaining or waste meterids, be sureto ask waste service company.

(Poisonous gasisgenerated.)

Ball Valve Type 21
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ASAHI AV VALVES

Installation,Oper ation and Maintenance Manual

(13) Inquiries

ASAHI ORGANIC CHEMICALSINDUSTRY CO.,LTD.

Nobeoka Head Office

Tokyo Head Office

SingaporeBranch Office

Europe Representative Office

Shanghai Branch Office

ASAHI /AMERICA Inc.

: 2-5955, Nakanose- Cho, Nobeoka—City, Miyazaki- Pref. , Jgoan.

Tdl: (81) 982-350830  Fax : (81) 982-35-9350

: (FurukawachiyodaBldg.) 15-9, Uchikanda2- Chome, Chiyoda-Ku, Tokyo, Japan.

Td: (81) 3-3254-8177 Fax: (81) 3-3254-3474

: 16 Raffles Quay, #40-03 Hong Leong Building, Singapore 0485381

Tdl : (65) 2204022 Fax: (65) 324-6151

: Kaser-Friedrich-Promenade 61 D-61348 Bad Homburg v. d. H. Germany.

Tdl : (49) 617291750  Fax : (49) 6172917525

: Room 1301-P Shanghai Kerry Center, 1515 Nanjing Xi Road, Shanghal China

Td: (21)529869000 Fax: (21) 5298-6556

:35 Green Sreet PO.Box 653, Mdden, Massachusetts 02148 U.SA.
Td: (1) 781-321-5409  Fax: (1) 781-321-4421

Didributor

Ball Valve Type 21

14



ASAHI AV VALVES

Installation,Oper ation and Maintenance Manual

Ball Valves Type21

@ ASAHI AVVALVES

Information in thismanua issubject to change without notice.
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Pump & Systems Accessories

Pulsation dampeners operate on the principle that gas is compressible and fluid is not. The pulsation dampener consists
of an air chamber containing compressed air, a fluid chamber connected to the pump's suction or discharge line, and a
bladder or bellows which separates the air and fluid.

ProMinent’

Some models are flow-through design, with two ports so they can be mounted directly on the pump suction or discharge
line. Other models are single port design, to be teed off of the pump suction or discharge line. Flow-through models
may also be used in a tee if one port is capped.

All models feature a Schrader (bicycle) valve and pressure gauge for charging the air chamber on-site.
PVDF/Nordel pulsation dampeners are recommended for sodium hydroxide (caustic) applications. Viton® pulsation

dampeners are recommended for sodium hypochlorite applications.

Sizing Pulsation Dampeners

Multiply the pump's displacement per stroke (mL) times 26 to get minimum pulsation dampener volume (mL) to achieve
90% reduction in pulsation.

Safety Note: We recommend using pressure relief valves with the pulsation dampeners.

General Specifications

Maximum pressure: 150 psig (polypro, PVDF and PTFE), 300 psig (SS)
Temperature range:

Nordel bladder: -60°F to 280°F (-51°C to 138°C)
Fig. 1 Viton® bladder: 30°F to 350°F (-1°C to 177°C)
HYPALON® bladder: -20°F to 275°F (-29°C to 135°C)
PTFE bellows: 40°F to 220°F (4°C to 104°C)
Polypro housing : 32°F to 175°F (0°C to 79°C
PVC housing: 32°F to 140°F (0°C to 60°C
PVDF housing: 10°F to 250°F (-12°C to 121°C)
PTFE housing: -20°F to 125°F (-29°C to 52°C)
8" (203) 1/4" SS housing: 32°F to 200°F (0°C to 93°C)
& *Teflon bellows are smaller in volume o
3 33
= Shipping Weight 99
o) Ibs (kg) Model Size Part No. @ %
: e}
¥ 2 NPT 131 mL (8 cu. in.) Models 273
SS housing: 3/8" FNPT, 1 port (not illustrated) -
(mm) 2.85" (74.4) PTFE bellows 3(1.4) CTS1020 T 1] 7253205 2
PVDF housing: 1/2" FNPT, 1 port (Fig. 1)
PTFE bellows 1(0.9) CTK1005T5 I 7744101
Fig. 2 164 mL (10 cu. in.) Models
1 CPVC housing: 1/2" FNPT,1 port (Fig. 1)
Nordel bladder (EPDM) 1(0.9 RC-10X-E50 I 7744096
Viton® bladder 1(0.9) RC-10X-V50 I 7744097
_ HYPALON® bladder 1(0.9 RC-10X-H50 I 7744098
Polypro housing: 1/2" FNPT, 1 port (Fig. 1)
. Nordel bladder (EPDM) 1(0.9) CTP1005ND5 I 7744102
8" (203) PVDF housing: 1/2" FNPT, 1 port (Fig. 1)
& Nordel bladder (EPDM) 1(0.9) CTK1005ND5 I 7744100
§' 1/2" Viton® bladder 1(0.9) CTK1005V5 I 7744099
= NPT
< 1
- BB

Viton® and HYPALON® are registered trademarks of DuPont Dow Elastomers
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Pump & Systems Accessories

Pulsation dampeners (cont.)

Shipping
Fig. 3 Weight
Ibs (kg) Model Size Part No.

ProMinent’

— 262 mL (16 cu. in.) Models

PVC housing: 3/4" FNPT, 1 port (Fig. 3)
PTFE bellows 7 (3.2 CT1311 T Il 7744211
PVDF housing: 3/4" FNPT, 1 port (Fig. 3)
& PTFE bellows 7 3.2 CT1401 T Il 7253234
58 SS housing: 3/4" FNPT, 1 port (Fig. 3)
o = PTFE bellows 11 (5.0) CT3120T Il 7253237
o
- 600 mL (36 cu. in.) Models (cont. from pg.15)
PVC housing: 3/4" FNPT, 1 port (Fig. 3)
Nordel bladder 7 (3.2 CT1311 ND Il 7253232
Viton® bladder 7 (3.2 CT1311V Il 7253233
3/4" | t NPT HYPALON® bladder 7(3.2) CT1311H Il 7740946
Polypro housing: 3/4" FNPT, 1 port (Fig. 3)
7" (178) Nordel bladder 6 (2.7) CT1301 ND Il 7253230
Viton® bladder 6 (2.7) CT1301V Il 7253231
(mm) PVDF housing: 3/4" FNPT, 1 port (Fig. 3)
Nordel bladder 7(3.2) CT1401 ND Il 7253236
Viton® bladder 7 (3.2 CT1401V Il 7253235
SS housing: 3/4" FNPT, 1 port (Fig. 3)
Viton® bladder 11 (5.0 CT3120V Il 7253238

1147 mL (70 cu. in.) Models
PVC housing: 3/4" FNPT, 1 port (Fig. 3)

PTFE bellows 10 (4.5) CT311 T Il 7253229
SS housing: 3/4" FNPT, 1 port (Fig. 3)
PTFE bellows 14 (6.4) CT3020 T Il 7253206
o3 PVDF housing: 3/4" FNPT, 1 port (Fig. 3)
% " PTFE bellows 8 (3.6) CT401T Il 7253219
o= 1393 mL (85 cu. in.) Models
g§ PVC housing: 3/4" FNPT, 1 port (Fig. 3)
g 8 Nordel bladder 6 (2.7) CT311 ND |l 7253221
g© |Viton® bladder 6(2.7) CT311V || 7253220|
= HYPALON® bladder 6 (2.7) CT311H Il 7740947
Polypro housing: 3/4" FNPT, 1 port (Fig. 3)
Nordel bladder (EPDM) 6 (2.7) CT301 ND Il 7253207
Viton® bladder 6 (2.7) CT301V Il 7253208
PVDF housing: 3/4" FNPT, 1 port (Fig. 3)
Nordel bladder (EPDM) 7(3.2) CT401 ND Il 7253209
Viton® bladder 8 (3.6) CT401V Il 7253210

1998 mL (122 cu. in.) Models
PVC housing: 2" FNPT, 1 port

PTFE bellows 16 (7.3) CTo11 T | 7253228
PVDF housing: 2" FNPT, 1 port

PTFE bellows 15 (6.8) CT1201 T | 7253225
SS housing: 2" FNPT, 1 port

PTFE bellows 30 (13.6) CT2520 T | 7253226

2867 mL (175 cu. in.) Models
Polypro housing: 2" FNPT, 1 port

Nordel bladder 13 (5.9) CT901 ND | 7253223
PVC housing: 2" FNPT, 1 port

Viton® bladder 13 (5.9) CT911V | 7253224

HYPALON® bladder 13 (5.9) CT911 H | 7740948

Viton® and HYPALON® are registered trademarks of DuPont Dow Elastomers
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SENTRY

PULSATION DAMPENERS

B%ACOH

601 Columbia Ave, Bldg. D, Riverside, CA 92507 e USA
Tel: (800) 603-7867 or (951) 342-3100 e Fax: (951) 342-3101
E-mail: sales@blacoh.com e \Website: www.blacoh.com



SENTRY PULSATION DAMPENERS
BENEFITS & FEATURES

Positive Displacement (PD) pumps create pulsation and hydraulic shock due to the reciprocating nature of their stroking action, potentially damaging the
entire pumping system. Blacoh's SENTRY® Pulsation Dampeners remove virtually all hydraulic shock, enhancing all-around performance and reliability of
fluid handling equipment in industrial and chemical transfer applications.

SENTRY BENEFITS: SENTRY FEATURES:
e Produces a near steady fluid flow up to 99%* pulsation and e Sizes available for all positive displacement pumps with discharge sizes

vibration free.

e Protects pipes, valves, fittings, meters, and in-line instrumentation from
destructive pulsations, vibrations, surges, cavitation, thermal expansion,
& water hammer

e (Creates steady and continuous flow when dosing, blending or
proportioning additives

e |nsures accuracy, longevity, and repeatability of in-line meters

from 1/8" (3.18mm) to 6" (152.4mm)

Simple, reliable design and quick installation

Easy in-line maintenance

Pressure ranges up to 4000 PSI (276 BAR) available from stock
Temperature ranges from -60°F to +400°F (-51°C to +205°C)
available from stock

e Custom models available up to 100 gallons (378L) and 25,000 PSI

e Enables uniform application of material in spraying and coating systems (1724 BAR)

e Reduces product agitation, foaming, splashing and degradation of e Bodies available in a full range of chemically resistant materials
product e Bladders available for even the most corrosive application

e Provides liquid energy storage for emergency valve closure and
equipment shutdown

e Reduces overall energy cost with continuous linear flow, rather than
start/ stop turbulent flow

e QOperates as a reservoir for make-up fluid

Let SENTRY Stand Guard Over Your System.
Increase productivity, safety, reliability and efficiency.
Decrease maintenance and operating costs.

PROCESSES
e TRANSFER e FILTERING e PRINTING e DOSING e FILLING
e METERING e SPRAYING e COATING ¢ INJECTING e MIXING
INDUSTRIES SERVED
ﬁbﬁ"- Chemical _S57 Water %ﬁ;% Food & Pulp, Paper
A Process 7 Treatment 7~ Beverage & Textile
-, <
Paint & Biotech/ Gas, Oil, & &= Consumer
Coating | Pharmaceutical Petrochemical Products
PRINCIPLES OF OPERATION
SENTRY operates on the principle that volume is inversely proportional to pressure. Compressed air or AIR/GAS
gas is introduced into the air chamber of the SENTRY Pulsation Dampener to a specified pressure. The
gas is entrapped by the elastomeric bladder, which prevents contact between the process fluid and
compressed gas. (Without the bladder, the gas would dissolve into the fluid and cause product con-
tamination). During pump discharge, fluid enters the wetted chamber of the SENTRY Pulsation
Dampener, displacing the bladder, compressing the gas and absorbing the shock. During pump shift,
liquid pressure decreases, the dampener gas expands, pushing fluid back into the process line, elimi- LiQuiD
nating up to 99% of system shock and pulsation.
TYPICAL INSTALLATIONS
ADDD, METERING, PERISTALTIC, & PISTON PUMPS PUMP STARTUP & SHUTDOWN QUICK CLOSING VALVES
SENTRY SENTRY
SENTRY
SENTRY PUMP PumP

*Requires proper sizing.



SENTRY TECHNICAL SPECIFICATIONS

SENTRY PLASTIC
Pressure Rating™:
Capacities:

Shell Materials:

Up to 150 PSI (10 BAR)

4 cubic inches to 5 gallons (.066 — 18L)
Polypropylene

Conductive Polypropylene
[PVClnd CPVC

Temperature Range™: -20°F to +250°F

-29°C to + 121°C)
Threaded: FNPTjand BSP

Flanged: ANSI and DIN

Inlet Ports:

PVDF
Conductive Acetal
SENTRY METAL
Pressure Rating™: Up to 4000 PSI (276 BAR) Temperature Range™: -60°F to + 400° F
Capacities: 4 cubic inches to 100 gallons (.066 - 378L) (-51°C to +204°C)
Shell Materials: Aluminum Inlet Ports: Threaded: FNPT and BSP
Garbon Steel Flanged: ANSI and DIN
316L Stainless Steel
Alloy 20
Hastelloy C
Epoxy, PVDF and PTFE coated steel
SENTRY SANITARY
Pressure Rating™: Up to 1000 PSI (69 BAR) Temperature Range™: -20° F to +350° F
Capacities: 4 cubic inches to 10 gallons (.066 - 37L) (-28°Cto +176° C)

30 RA Polished 316L Stainless Steel
Bead Blasted 316L Stainless Steel

Shell Materials: Inlet Ports: Tri-clamp type sanitary fitting

SENTRY PTFE
Pressure Rating™: Up to 100 PSI (6 BAR) Temperature Range*: +40°F to + 220°F
Capacities 410 370 cubic inches (.066 - 6L) (+4°C to +104°C)

Shell Materials: Machined PTFE Threaded: FNPT and BSP
Flanged: ANSI and DIN

Metric Flare Type

Inlet Ports:

SENTRY KP HIGH PRESSURE

Pressure Rating™: Up to 4000 PSI (276 BAR)
Capacities 8 to 24 cubic inches (.13 - .39L)

-60°F to +225°F
(-51°Cto +107°C)

Temperature Range™*:

Shell Materials: 316L Stainless Steel Inlet Ports: Threaded: FNPT
Flanged: ANSI

SENTRY TEF-GUARD HP Il

Pressure Rating™: Up to 2000 PSI (137 BAR) Temperature Range™: +40°F to + 220°F

Capacities 12 cubic inches (.20L) (+4°C to +104°C)

Shell Materials: 316L Stainless Steel Inlet Ports: Threaded: FNPT
Carbon Steel Flanged: ANSI
Alloy 20
Hastelloy C
BLADDER OPTIONS
COMPOUND TEMPERATURE LIMITS APPLICATIONS
Neoprene 0°F to +200°F (-18°C to +93°C) Good abrasion resistance and flex; use with moderate chemicals.
Buna +10°F to +180°F (+12°C to +82°C) Good flex life; use with petroleum, solvents and oil-based fluids.
EPDM -60°F to +280°F (-51°C to +137°C) Use in extreme cold; good chemical resistance with ketones, caustics.
Hypalon -20°F to +275°F (-29°C to +135°C) Excellent abrasion resistance; good in aggressive acid applications.
Viton -10°F to +350°F (-23°C to +176°C) Use in hot & a%ressive fluids; good with aromatics, solvents, acids & oils. |
Aflas 0°F to +400°F (-18°C to +204°C) High temperature, petroleum based chemicals, strong acids and bases.
FDA Silicone -20°F to +300°F (-29°C to +149°C) FDA-approved food grade material; for use in food and pharmaceutical processing.
FDA Buna +10°F to +180°F (-12°C to +82°C) FDA-approved food grade. Similar characteristics of Silicone.
FDA Fluorel -10°F to +350°F (-23°C to +176°C) Fluorel is a fluorelastomer comparable to Viton.
PTFE +40°F to +220°F (+4°C to +104°C) Bellows design; excellent flex life; use with highly aggressive fluids.

*

Maximum PS| rated for ambient temperatures.
** Reflects entire temperature range for all available materials. Consult Blacoh on specific materials.
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AIR CONTROL OPTIONS

CHARGEABLE

The chargeable model has a Schrader type charging
valve that allows for a predetermined pressure charge
to be applied and held in the dampener. No permanent
source of compressed gas is required to be attached to
the unit. The chargeable models are used primarily with metering, piston
and peristaltic pumps for pulsation dampening. Chargeable models are
also used for surge suppression to prevent water hammer from quick clos-
ing valves, for make-up fluid to prevent pump cycling and for suppression
of pump start up or shut down pressure spikes.

AUTOMATIC

An automatic poppet type valve located in the non-wet-
ted section of the dampener allows for an increase in
compressed air pressure to balance an increase in sys-

tem liquid pressure. As liquid system pressure increas-

INLET STABILIZER

The patented inlet stabilizer air control (U.S. Patent No.
6,089,837) consists of a compound pressure gauge, a
pressure/vacuum tight ball valve and a venturi valve.
When compressed air is passed through the venturi
valve at high speed, a low pressure area is created
which is used to evacuate the air from the stabilizer, creating a vacuum
internally. Conversely, when the flow of air through the venturi valve is
diverted into the stabilizer, a pressure charge is obtained. When pump inlet
conditions are optimized, pump efficiency is maximized.

APPLICATION STORIES

es, the bladder is pushed further up into the dampener until it contacts the
internal automatic valve. This contact opens the valve and allows an
increase of compressed air to enter the dampener. When the air pressure
inside the dampener equals the system liquid pressure, the dampener is in
balance and pulsations are minimized. If a change in pressure occurs this
process is repeated. Automatic units are designed for use on air operated
diaphragm pumps in systems with a varying discharge pressure.

ADJUSTABLE

The adjustable model uses a self-relieving regulator to
set dampener pressure. A compressed air line must be
permanently attached to the regulator. The regulator

allows for an easy, convenient method for readjusting

APPLICATION:
PULSATION DAMPENING

PROBLEM: A major pulp & paper mill in
the Northwest used AODD unloading
pumps. The reciprocating action of
these air-operated pumps created vio-
lent pulsations that caused both pipe

stress and mounting fatigue. In fact,

these pulsations often caused the pumps to be pulled from their cement
foundations. This created significant downtime, costly foundation repair,
environmental hazards, and a dangerous working environment.

SOLUTION: A Blacoh SENTRY IV Pulsation Dampener was installed in the
common discharge of the pumps to dampen these pulsations.

RESULT: Pipe stress and mounting fatigue have been eliminated. Not only
have the pumps not been ripped from their cement foundations, but the
mill has experienced longer life from pump components such as
diaphragms and ball valves.

the dampener pressure if the system fluid pressure
changes. Adjustable units are designed for use on air operated diaphragm
pumps in systems with a constant discharge pressure.

APPLICATION: WATER HAMMER

PROBLEM: A major producer of water treat-
ment chemicals accessed their local water sup-
ply through a 3" PVC pipe with quick-closing
valves. When the desired quantity had been
measured and the valve shut, a water hammer
effect with pressure spikes that exceeded the
PVC pipe’s burst strength was created. The PVC
repeatedly broke, causing the entire plant to be

shut down for repair. In addition, since pipe fail-
ure occurred under a nearby highway, it also had to be closed.

SOLUTION: A Blacoh SENTRY 10 gallon Surge Suppressor was installed
on the pressure side of each quick closing valve to reduce water hammer
pressure spikes.

RESULT: The damaging water hammer pressure spikes are now absorbed,
no pipes have ruptured, and the plant (and nearby highway) have had no
downtime due to water hammer.

APPLICATION: METERING

PROBLEM: A 300 megawatt power plant
required a chemical feed system to supply
hydrazine to a boiler. The hydrazine acts as an
oxygen scavenger, and must be delivered in a
precise and consistent quantity. While metering
pumps can deliver chemicals in precise
amounts, their reciprocating action will not allow
delivery in a smooth and consistent flow.

SOLUTION: A Blacoh SENTRY Ill Pulsation Dampener was installed in the
common discharge of two metering pumps to create smooth and consis-
tent flow.

RESULT: Hydrazine is now delivered to the boiler in a precise and consis-
tent quantity. In addition, pipe vibration has been eliminated, gauge accu-
racy has been maximized, and pump component stress has been reduced.

APPLICATION: SPRAYING/ COATING

PROBLEM: A decontamination facility pumped
acids and water through a series of 15° spray
nozzles to rinse radiation from contaminated
metals. However, the pulsating action of their
reciprocating pumps caused uneven spray into
the rinse tanks, and the metals were not rinsed
completely.

SOLUTION: A Blacon SENTRY 1 Pulsation

Dampener was installed at each pump discharge manifold to eliminate the
surging flow of the pumps and ensure complete coverage and thorough
cleaning.

RESULT: The even flow ensures that the metal product is completely rinsed
of radiation. Furthermore, both process time and the amount of acid
required have been reduced, which increased productivity and profit.
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UNDERSTANDING PULSATION AND WATER HAMMER CONTROL
PULSATION DAMPENING

Positive displacement pumps create pulsation and hydraulic shock purely
by the reciprocating nature of the pump’s stroking action. During the dis-
charge stroke of a pump, fluid pressure takes the line of least resistance,
displacing the bladder in the dampener, and compressing the trapped gas.
As the pump begins its next cycle, fluid flow stops momentarily allowing the
compressed gas to expand, forcing the bladder to push the accumulated

SURGE SUPPRESSION & WATER HAMMER

When fluid in motion is abruptly stopped, a hydraulic surge is created in the
system. Hydraulic surge is often referred to as “water hammer”. The kinetic
energy, released as pressure, can spike up to six times the system’s operat-
ing pressure, destroying system instrumentation, pumps, pipes, fittings, and
valves. Without a suppression device, the shock wave travels the length of
the pipe back to the pump, then reverses again, oscillating back and forth
until friction dissipates the pressure spike or a system component fails.

There are several major culprits that produce water hammer; quick closing
valves, back surge, pump start up and pump shut down. Quick closing
valves can be defined as valves that close within one and one-half seconds.
Quick closing valves have the potential of stopping large volumes of ener-
gized fluid, producing violent water hammer. The pump start up also stops
fluid in motion. During pump start up, fluid in a pipe is static and must be
accelerated. The pumped fluid is abruptly stopped when it contacts the
static fluid in the pipe, again creating a shock wave. A SENTRY Surge

INLET (SUCTION) STABILIZATION

Without a sufficient supply of fluid a pump will not perform efficiently. Fluid
“starvation” is caused by unbalanced hydraulics from friction, acceleration,
and head. A reciprocating pump further complicates the issue by emitting
high-frequency pressure waves created by the inlet valves opening and
closing. In high inlet pressure situations, a pump’s inlet valves create
water hammer by their opening and closing action; increasing pipe and
pump damage, and draining system efficiency.

In suction lift and horizontal suction applications, the pumps’ inlet valve
action actually decreases inlet fluid pressure. A “starved” or cavitating

THERMAL EXPANSION

Many fluids change volume due to temperature changes. As the temper-
ature of a fluid rises, the fluid expands. In a closed or loop system a vol-
umetric increase in fluid can create a rise in pressure beyond the limits of
safety. The increase in pressure can result in ruptured pipes and fittings,

fluid back into the discharge line. This fills the void created in the pipeline
by the pump’s cycle shift. Whether a piston, plunger, air diaphragm, peri-
staltic, gear, or diaphragm metering pump, a SENTRY Pulsation Dampener
placed at the pump’s discharge will produce a steady fluid flow up to 99%
pulsation free; protecting the entire pumping system from the damaging
effects of shock.

Suppressor installed at the pump’s discharge will provide the accumulation
capacity to absorb the rapid fluid acceleration and prevent a pressure spike
from occurring. As the surge enters the Suppressor, the gas inside is com-
pressed, the fluid is accumulated and the shock wave is absorbed. When
steady system flow rate is achieved, pressure and fluid are slowly released
back into the system by the compressed gas.

At pump shut-down, either planned or failure, fluid flow will momentarily
continue away from the pump due to momentum. As the flow continues, a
void, called column separation can occur at the pump’s discharge. When
fluid momentum is stopped due to pipe friction, the liquid will usually
reverse toward the void area of the pump discharge. The reversing fluid will
slam into the check valve usually located at the pump discharge and a
water hammer pressure spike will occur. Depending upon the design of the
piping system and the fluid involved, the voided area can actually become
sub-atmospheric which can significantly increase the pressure spike.

pump will be unable to produce specified flow rates due to the incomplete
filling of cylinders and liquid chambers. In addition, cavitation will result in
the premature failure of pump parts. A SENTRY Suction Stabilizer at the
pump’s inlet will act as an accumulator, reducing pressure fluctuations and
aid in filling the pump head with fluid during each inlet stroke. In high suc-
tion lift applications it is also important not to lose the acceleration of the
fluid created with each suction stroke of the pump. A Suction Stabilizer will
momentarily maintain the flow of the accelerated fluid. The fluid flows into
the stabilizer as the pump shifts, and then out as the inlet valve re-opens,
maintaining even pressure and steady flow, minimizing cavitation.

destroyed in-line instrumentation, burst pressure relief valves and con-
taminated surroundings. A SENTRY Thermal Expansion Chamber installed
in the pipeline will accumulate the expanded fluid, eliminating a dangerous
rise in pressure.

ACCUMULATORS, AUXILIARY ENERGY, FLUID MAKE-UP & TRANSFER BARRIER

Fluids flowing in a system can be accumulated during one part of the
process cycle, and then released when needed during another part of the
cycle. The release can be based upon the pressure of the system or by
the opening/closing of a valve. The SENTRY Accumulator can be used to
maintain process line pressure and store fluid for other uses, such as to
back flush filters or to draw off sample fluid.

p
Please call your local distributor:

L-101 10/04

Accumulators can be used as a Transfer Barrier where pressure on one
side of a system needs to be transferred to another side without the mix-
ing of the fluids. The accumulator is installed in-line with the two fluids
entering at opposite ends, separated by the bladder. As the pressure of
one fluid increases, it pushes the bladder against the other fluid, transfer-

ring the increase in pressure.

FLUID CONTROL
601 Columbia Ave, Bldg. D, Riverside, CA 92507 e USA

Tel: (800) 603-7867 or (951) 342-3100 e Fax: (951) 342-3101

E-mail: sales@blacoh.com e \Website: www.blacoh.com



PARTS LISTING AND EXPLODED VIEW
SENTRY MODEL CT311V

SENTRY MODEL #:
MAXIMUM PRESSURE:
CAPACITY:

CT311Vv
150 PSI/10 BAR
85 CUBIC INCHES/1.39 LITERS

WETTED HOUSING: PVC
NONWETTED HOUSING: PVvC
BLADDER: VITON
INLET: 3/4" FNPT
AIR CONTROL: CHARGEABLE
DESCRIPTION
ITEM PART # QTY Component Material
1 311-27 1 Wetted Housing PVC
2 401-25 1 Bladder Viton
3 311-24 1 Nonwetted Housing [PVC
4 102-51 1 Ring Band Assy Anodized Aluminum (Includes Bolt Assy)
5 101-33 1 Gauge Plastic, Brass, Bronze
6 101-70 1 Fill Valve Brass
7 109-51 1 Bolt Assy Stainless Steel
9/29/2004
ITEM DIMENSIONAL DRAWING
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BLACOH FLUID CONTROL, INC
RIVERSIDE, CALIFORNIA USA

TEL: 800.603.7867 or 951.342.3100 Fax: 951.342.3101
E-mail: sales@blacoh.com web site: www.blacoh.com




INSTALLATION & OPERATION MANUAL

PULSATION & SURGE CONTROL

DAMPENER _
{(CHARGEABLE MODEL)

SENTRY dampeners are pressure vessels containing a flexible bladder or bellows inside that separales
an inert pressurized gas {air or Nilrogen) from a system fluid in the lower chamber. Depending on how
dampeners are configured, they are used as PuULSATION DAMPENERS, INLET STABHIZERS or SURGE
SuPrPRESSORS to control pressure fluctuations and spikes in iquid piping systems.

Dampeners work on the principle that volume is inversely proporiional to pressure (P1V1=P2V2).
Compressed air or Nitrogen {never Oxygen} is introduced into the non-wetted side of the dampener. The
gas charge is contained by the bladder or bellows preventing contact between the system fluid and the gas.
When the dampener is sized correctly, properly installed and charged according to the instructions
provided, it will greally reduce the damaging effects of pressure variations in piping systems and
significantly improve {he efficiency of transferring liguids.

All dampeners manufactured by BLACOH use pressure hodies made in the USA to insure quality.
Prior to shipment, each and every dampener is factory tested at design pressure or higher to assure
proper function and leak-free operation.

Foreign language versions available onfine at;

http./blacoh.comditerature/iiterature.instructions.aspx
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THE WORD “OAMPENER”, AS USED IN THIS MANUAL, HAS THE SAME MEANING AS PULSATION DAMPENER, INLET STABILIZER,"
OR SURGE SUPPRESSOR.

Copyright © 2009 Blacoh Fluid Conftrols, in¢, All rights reserved.

Information in this document Is subject to change without notice. No part of this publication may be reproduced, stored in a refrieval system or
transmitted in any formt or by any means electronic or mechanical, including photocopying and recording for any purpose other than the
purchaser's personal use without the express written permission of Blacoh Fluid Controis, Inc,

L BLACOH Fruib CONTROL, INC.




SAFETY WARNINGS

Dampeners should only be installed, operated and repaired by experienced and trained professional mechanics.
Read and observe all instructions and safety warnings in this Manual before installing, operating or repairing
dampeners.

The following symbols indicate cautions, warnings and notes that must be observed for safe and satisfactory
instailation, operation and maintenance of dampener.

@ WARNINGS  Danger of serious injury or death could occur if these warnings are ignored.

CAUTIONS
A NOTES

Equipment damage, injury or death couid occur if these cautions are not observed.

Special instructions for safe and satisfactory instaliation, operation and maintenance.

CAUTION!

Observe all safety symbols in instaliation and
operation instructions.

The internal dampener pressure will equal the
maximum fluid pressure of the system in which it
is installed.

DO NOT exceed maximum ailowable working
pressure {MAWS) specified on dampener serial
fag or marked on dampener. If serial iag is
missing, DO NOT use dampener without
consuiting distributor or factory for maximum
prassure rating.

Always make sure safety shutoff valves,
regulators, pressure relief valves, gauges, etc.
are working properiy before starling system or
assembly. :

Verify dampener model received against
purchase order and shipper.

Before starting a system or assembly make
certain the discharge point of the piping system is
clear and safe, and all persons have been warned
to stand clear.

DO NOT put your face or body near dampener
when the system or assembly is operating, or
dampener is pressurized.

DO NOT operate a dampener that is leaking,
damaged, corroded or otherwise unable fo
contain internal fluid, air or gas pressure.

DO NOT pump incompatible fiuids through
dampener. Consiit distributor or factory if you
are not sure of the campatibility of system fluids
with dampener materials.

Dampeners are designed to operate with
compressed air or clean dry Nitrogen only. Other
compressed gases have not been tested and may
be unsafe to use. DO NOT USE OXYGEN.

Always shut off air supply, remove intemnal
dampener pressure, and shui dampener isofatiopn
valve pefore performing dampener maintenance
or repair.

Remove all pressure from dampener AND
pumping system before disassembly, removal or
maintenance.

Static spark can cause an explosion resulting
in severe injury or death, Ground dampeners
and pumping system when pumping
flammable fluids or operating in flammable
environments,

NOTE: EC standard EN-13463-1 and EN-
13463-5 (ATEX) require grounding {earthing)
on dampeners when the potential for static
sparking is present. A grounding point Is
located and marked on ATEX specific
dampener models,

BLACOH FLuip CoNTROL, INC.




CAUTIONI

General Safety

DO NOT misuse dampener, including but not fimited
to over-pressurization, modification of parts, using
incompatibie chemicals, or operating with worn or
damaged parts. DO NOT use any gases olher than
compressed air or clean dry Nifrogen to charge
dampener. DO NOT USE OXYGEN. Any misuse
could result in serious bodily injury, death, fire,
explosion or property damage.

Over-Pressurization

Naver exceed the maximum pressure rating for the
dampener mode! being used. Maximum allowable
working pressure (MAWPY) is specified on dampener
serial tag or marked on dampener. Maximum
allowable working pressure {MAWP) is rated at 70°F
(21°C).

Temperature Limits

DO NOT exceed the operating temperature limits for
the body andfor elastomer materials being used.
Excessive temperature will result in dampener
failure. For temperature limits, refer 1o the
‘“Temperature Limits” section of the Manual
Temperature limits are stated at zero psifbar.

Installation and Start-Up Hazards

install dampener before charging or pressurizing.
BO NOT siart system or assembly without first
charging or pressurizing dampener.  Failure to
charge may resuit in damage to the elastomeric
bladder or PTFE bellows.

GENERAL INFORMATION

Temperature & Pressure Hazard

Temperature and pressure reduce the strengih and
chemical resistance of plastic, metal, elastomers and
PTFE.

Charging / Pressurization

Charge or pressurize dampener with compressed air
or clean dry Nitrogen only. DO NOT USE OXYGEN.

Dampener Bladder/Bellows Failure

Dampeners utilize an elastomeric membrane
{bladder) or PTFE bellows to separate system fluid
from the air supply or gas charge. When failure
occurs, sysiem fluid may be expelled from the air
valve. Always perform preventive maintenance and
replace bladder/beliows before excessive wear
occurs. O-rings for PTFE bellows cannot be re-used.

Maintenance Hazards

Never over-tighten fasieners. This may cause
leakage of system fluid and damage to dampener
body. Bolts on metal models should not be reused
as re-torquing reduces bolt strength. AFTER
MAINTENANCE OR RE-ASSEMBLY OF METAL
MODELS, USE NEW FASTENERS AND TORQUE
FASTENERS ACCORDING TO SPECIFICATION ON
DAMPENER TAG.

@ For safe and satisfactory operation of dampener, read all safety warnings and caution staiements, and
this complete Manual before installation, startup, operation or maintenance.

fag or marked on dampener.
system prior to dampener installation.
Always

wear safety glasses and

S & S P

charging or repairing dampener.

Use compressed air or clean dry Nitrogen
only.

DO NOT exceed maximum aliowable working
prassure (MAWP) specified on dampener serial

Turn pump off and remove all pressure from

other
appropriate safety equipment when installing,

NS

Danger of static spark! Grounding precauiions
must be considered when dampener is used in
flammable or explosive environments.

ATEX Models must be grounded (earthed)
hefore operation.

DO NOT operate a dampener that is leaking,
damaged, corroded or otherwise unable to
contain internal fluid, air or gas pressure.

@ Temperature, pressure and chemicals affect the
strength of plaslic, elastomer, and meial
components.

Many plastics lose
temperature increases.
doubt.

stength  rapidly as
onsult factory if in
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A Dampening of flow pulsations can only he effective if 5 to 10 psi (0.4 to 0.7 bar) back pressure
downsiream of dampener is available. A BLACOH back pressure valve may be reguired downstream of
dampener.

A It is recommended that a BLACOH pressure relief valve be installed in all pump systems {o ensure
compliance with pressure limits on system equipment.

A To avoid possible damage to bladder/bellows from a system pressure test, de the following: Adjustable
and Chargeable models — charge dampener to 80% of the systam test pressure prior to test
Automatic models — dampener must be eguipped with a constant source of compressed air prior to test;
connect a compressed air line and dampener will pressurize itself.

A tnstalt dampener in-line, as close to the pump discharge/iniet or quick closing valve as possible.
Dampener instaliation should be no more than ten pipe diameters from pump dischargefinlet or quick
closing valve.

A ft is recommended that an isolation valve be installed between the dampener and system piping.

A Certain models made for the European market comply with the ATEX standard for use in potentially
explosive aimospheres. These models have the AT designation at the end of the part number and comply
with EC standard EN-13463-5 with proiection degree of Il 2GD TXC. AT modeis have a grounding lug
and must be grounded (earthed} before operation.

@ Remove all pressure from dampener AND pumping system before disassembly, removal or maintenance.

Dampeners require very little maintenance. There is only ONE wear part — the elastemeric bladder or the PTFE
beffows. There is no need for lubrication.

Elastomeric bladder replacement should be part of a preventive maintenance program. Dampeners used in
conjunction with diaphragm pumps should have the bladders replaced at least every second time the diaphragms
in the pump are replaced. As with any pumping sysiem, wear is dependent on many factors including material,
temperature, chemicais, fluid abrasiveness and sysiem design. This suggested maintenance program may need
to be adjusted according to specific applications.

Periodic inspection of the dampener and fasteners should be conducted to visuaily check for signs of over-
pressurization, fatigue, stress, or corrosion. Body housings and fastenars must be replaced at first indication of
deterioration.

CAUTIONI! Repiace nut and bolt fasteners on metal models at each re-assembly with fasteners
of equal gradefstrength value. DO NOT re-use oid nuis and boits.

After the initial torque of fasteners, bolts will usually lose up to 20% of their sirength when re-torqued. Failure to
replace both nuis and bolts upon each vessel reassembly will void the product warranty given by Blacoh Fluid
Control, Inc. and Blacoh Fluid Control, Inc. will have no Hability whatsoever for any vessel failure or malfunction.

Where dampeners are used in corrosive environmems, nut and bolt fasleners should be regularly inspected and
reptaced with nut and bolt fasieners of equal grade/strength value if corresion is observed. Failure to conduct
such regular inspections ang replacement will void the product warraniy given by Blacoh Fluid Control, Inc. and
Blacoh Fluid Contrel, Inc. will have no liability whatsoever for any vesset faiture or maifunction.

@ IMPORTANT! AFTER MAINTENANCE OR RE-ASSEMBLY OF METAL MODELS, USE NEW

FASTENERS AND TORQUE FASTENERS ACCORDING TO SPECIFICATION ON DAMPENER TAG.

DO NOT use dampener if the fasteners (nuts and bolts) are corroded. Check for fastener corrosion
frequently, especially in atmospheres containing salt or corrosive chemicals, or if dampener leakage has
accurred.

BLACOH FrLuip ControL, INC. 4
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Operating temperatures are based on the maximum temperature of the wetted dampener
components only. Non-wetted dampener components may have a lower temperature limit,

Temperature and certain chemicals may rediuce the maximum allowable working pressure (MAWP)
of the dampener.

“Aflas 0°F to +400°F (-18°C to +204°C) E;%ré;emperature. petroleum based chemicals, strong acids and
Buna +10°F lo +180°F  (-12°C to +82°C) Good flex life; use with pefroleum, scivents and oil-based fluids.
FDA Buna +10°F to +{80°F  (-12°C to +82°C) FDA-approved food grade; similar characteristics of Silicone.
EPDM B0°F to +280°F  (-51°C lo +138°C) g;sstzgsextreme cold; goed chemical resistance with ketones,
N N o . Excelient abrasion resistance; good in  aggressive acid
Hypalon -20°F to +275°F  (-29°C to +135°C) applications
Neoprene 0°F to +200°F (-18°C to +83°C) Good abrasion resistance and fiex; use with moderate chemicals.
OTFE HA0°F to +220°F  (+4°C to +104°C) fElaLilclizws design; excellent flex life; use with highly aggressive
Santoprene 20°F lo+225°F  (-20°C to +107°C) S;;ﬁg:t?:mcshmce as a low cost allernative for PTFE in many
FDA Sifcone 20F 104300 (20°Clo+1agg) | FOMapproved food grade malerial, for use in food and
Viton A0°F to +360°F  (-23°C to +177°C) ;J;zslr;#;ti?;td aggressive fluids; good with aromatics, solvenis,

CAUTION! Plastic materials lose strength as temperature increases which reduces the maximum

pressure sustainable by the material.

Good general chemical resistance; looses strength quickly as
PVC See chart below. temperature fises.
CPVC +32°F to +180°F  {0°C to +82°C) Chlorinated PVC (CPVC) retains strength to higher lemperatures,
Acetat* +32°F to +175°F  (0°C to +79°C) S{?c?ghlez:igﬁémw moisture sensitivity; high resistance to sclvents
Noryl +32°F to +220°F  {0°C to +104°C) Good resislance to acids and bases; good temperature stahility.
* o a o ° Good general purpose plaslic; broad chemical compatibility at
Polypropylene +32°F to +175°F  (0°C to +79°C) medium temperatures.
PTFE +40°F fo +220°F  (+4°C to +104°C) Use with highly aggressive fiuids.
o o ino o Exeellent resistance to most acids and bases; highest temperature
PVDF +10°F to +200°F  (-12°C to +93°C) plastic availabe.

»

Conductive Acetal and Conductive Polypropylene available.

CAUTION! PVC loses strength more rapidly than other plastic materials as temperature increases.
Certain chemicals can also affect material strength reducing maximum pressure ratings. The chart below
shows reduced maximum pressure ralings based on temperature for PVC only. Note that these are
general guidelines only; selection of dampener materials must be determined by each individuat
application {o avoid equipment damage and unsafe operation

Temperature 73.4°F 80°F 90°F 100°F 110°F 120°F 130°F
(23°C) (27°C) (32°C} (38°C) {43°C) {48°C) {84°C)

Maximum 150 psi 142.5 psi 135 psi 112.5 psi 97.5 psi 90 psi 75 psi

Pressure (10.3 bar) (9.8 bar) (9.3 bar) (7.6 bar} {6.7 bar} (6.2 bar) {5.2 bar)
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INSTALLATION & OPERATION INSTRUCTIONS:
DAMPENER (CHARGEABLE MODEL)

DO NOT USE PLASTIC MODELS AS SURGE SUPPRESSORS AT QUICK CLOSING VALVES. USE
METAL SURGE SUPPRESSORS FOR WATER HAMMER OR QUICK CLOSING VALVE APPLICATIONS.
CONSULT FACTORY FOR OPTICNS.

@

ATEX MODELS MUST BE GROUNDED (EARTHED) BEFORE OPERATION,

Turn pump off and removae all pressure from system prior to dampener installation.

Remove all pressure from dampener AND pumping system before disassembly, removal or maintenance.

Use compressed air or clean dry Nitregen to charge dampener. DO NOT USE OXYGEN.

DO NOT excead maximum alfowable working pressure (MAWP) specified on dampener serial tag.

Always wear safety glasses and other appropriate safety equipment when installing, charging or
repairing dampener.

MANUAL BEFORE INSTALLATYION.

IMPORTANT! AFTER MAINTENANCE OR RE-ASSEMBLY OF METAL MODELS, USE NEW
FASTENERS AND TORQUE FASTENERS ACCORDING TO SPECIFICATION ON DAMPENER TAG.

Before performing a system pressure tesi, dampener must be charged with 80% of system test pressure to
avoid possible damage to bladder/belfows.

©
&
©
©
©
©
©
A

up to 166 psi {10.3 bar) and metal models with a maximum pressure rating up to 2000 psi {138 bar).
NOTE: Dampener can be pre-charged with compressed air up to a maximum pressure of 150 psi
(10.3 bar). If maximum pressure will exceed 150 psi {10.3 bar), dampener must be pre-charged with
Nitrogen only. DO NOT USE OXYGEN.

Pre-charge pressure should be checked at least monthly as gas molecules will diffuse through efastomeric
bladders, the speed of which depends on the elastomer material, temperature and pressure. Checks must occur
when no system pressure is present or inaccurate readings will be recorded. If temperature is above 72°F (22°C)
and/or pressure is over 300 psi (20.7 bar}, checks should be performed more frequently. To prevent pre-charge
loss through the fill valve, always replace the fill valve cap after charging. A proper gas charge is the key {o
dampener effectiveness and bladder/beliows life.

Step 1 — Installation Position

Install the dampener in-line, as close to the pump discharge as possible {o absorb the pulse at its source and
before any downstream equipment such as risers, valves, elbows, meters, or filters. Dampener installation should
be no more than ten pipe diameters from pump discharge. If using a flexible connector on the discharge side of
the pump between the pump and system piping, the dampener should be instailed at the pump discharge manifold.
The flexible connector should be attached to the dampener’'s tee and system piping {see FIGURE 1). Since
pressure is equal in all directions, ihe dampener can be instalted in a vertical, herizondal, or upside-down position.
A vertical installation is recommended for better drainage of the dampener. Limitations for horizonlal and upside-
down mounting include high specific gravity, high viscosity, settling of solid material, or possible air entrapment,
which could result in shortened bladder/bellows life and/or reduced dampening performance.

Step 2 — Charging and Start-Up {see Pre-Charge Notes)

Chargeable models do not require an air line conneclion. Dampener can be pre-charged with compressed air up
to a maximum pressure of 150 psi {10.3 bar). If maximum pressure will exceed 150 psi {10.3 bar), dampener mus{
be pre-charged with Nirogen only. Use a hand pump, Nitrogen tank or air compressor fo charge dampener. DO
NOT USE OXYGEN. Charging hose kits are available from BLACOH.

BLACOH FLuip CONTROL, INC. 8




Prior to starting the pump, pre-charge the dampener io approximately 80% of expecied system pressure and
replace fill valve cap. DO NOT USE OXYGEN. The pre-charge pressure in the dampener must always be lower
than pump discharge pressure. Generally, pulsation is most effectively minimized when the gas pre-charge is 80%
of system pressure. Start the pump to generate system pressure. The dampener charge pressure may need to be
adjusted up or down to be most effeciive in reducing puisation. NOTE: The most effective method to set the
proper dampener charge is to install a pressure gauge downstream of the dampener and adjust the dampener to
minimize needle movement on the gauge.

Once system pressure is in contact with the bladder/beliows, the gas charge will be compressed to the
system pressure and the dampener gauge will read the system pressure, not the initial charge pressure.
Once working pressure is achieved, adjusimen! may be necessary. Gradually increase or decrease the gas
charge in the dampener by bleeding or filling through the gas valve. Aflow the system to respond to each
adiustment (this may take a minute or two) before making further adjustments,

Step 1 — Installation Position

Install the dampener in-line, as close fo the pump inlet as possible and after any upstream equipment such as
risers, valves, elbows, meters, or filters. Dampener installation should be no more than ten pipe diameters from
pump inlet. if using a flexible connector on the inlet side of the pump between the system piping and pump, the
dampener should be instalfed on a tee at the pump inlet manifold, The flexible connector should be attached to
the dampener's tee and syslem piping (see FIGURE 1). A compound pressure gauge should be installed
upstream of the dampener to aid in proper dampener adjustment.

Step 2 — Charging and Start-Up {see Pre-Charge Notes)

Chargeable models do not require an air line connection. Dampener must be pre-charged with compressed air or
Nitrogen, using & hand pump, Nitrogen tankibottle, or compressor. DO NOT USE OXYGEN. Charging hose kits
are available from BLACOH.

A. Suction LifyDampener: When using the dampener in a suction lift application no pre-charge is required. Start
the pump to generale working pressure. As sysiem pressure and vacuum is created, the acceleration head
created with each suction stroke will compress the air trapped in the bladder/beliows. '

B. Positive Inlet Pressure: Pre-charge the dampener with 50% of the static system pressure realized at the
pump iniet. Siart the pump to generate working pressure. Minor pressure adjusiments may be required. Affow
the system to respond 1o each adjustment {this may take a minute or two} before making further adjustments.

Ficunre 1
PULSATION DAMPENER
PRESSURE GAUGE/!
INLET STABILIZER ISOLATION F INSTRUENTATION
VALVE CONNECTOR 2

| Y= DISCHARGE

COMPOUND

PRESSURE GAUGE |50y ATION PUMP ALTERNATE MOUNTING
VALVE METHOD
INLET =
FILTER LEX
CONNEGTOR
PUMP
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Step 1 lnstal'lation Position

Install the dampener in-line, as close as possible to and before the device causing the waier hammer pressure
spike (see FIGURE 2). For exampie, if a quick closing vaive is causing water hammer, instalt the dampener on a
tee or elbow as close as possibfe upstream of the valve. Dampener installation should be no more than ien pipe
diameters from the valve. It is advisable to install an isolation valve between the dampener inlet and the
mounting tee so maintenance and pressure checks can be done while the system is operating.

FIGURE 2

SURGE SUPPRESSOR

QUICK CLOSING

ISOLATION
DALVE VALVE
{ I
PUMP — - 10 PIPE ()

Step 2 — Charging and Start-Up {see Pre-Charge Notfes)

Chargeable models do not require an air line connection. Dampener can be pre-charged with compressed air up
{o 2 maximum pressure of 150 psi (10.3 bar). If maximum pressure will exceed 150 psi (10.3 bar), dampener must
he pre-charged with Nitrogen only. Use a hand pump, Nitrogen tank or air compressor {o charge dampener. DO
NOT USE OXYGEN. Charging hose kils are available from BLACOH.

The dampener must be pre-charged after installation but prior to system operation. The only method to get an
accurate pressure charge in the dampener is to charge it prior to system start up or with a closed isolation valve at
the dampener inlet. Pre-charge the dampener with 90% fo 95% of expected system pressure. DO NOT USE
OXYGEN. A fill valve similar to a Schrader type tire valve but designed for suppressors, is mounted to the iop of
the dampener. - Repiace fill valve cap after charging dampener and re-check dampener charge every month.

- BLACOH Fruip CONTROL, INC. 8
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MANUFACTURER’S LIMITED WARRANTY & RETURN POLICY

Standard Product Limited Warranty

Subject to the limitations set forth below, Blacoh Fluid Controls, Inc. ("Blacoh"} warranis iis products to be free
from defects in malerial and workmanship under normal use, service, and maintenance in accord with Blacoh's
published specifications for a period of two years from date of shipment by Blacoh (the "Warraniy"). The
EXCLUSIVE REMEDY for any product defect covered under this Warranty shall be one of the following, as
determined by Blacoh in Blacoh's sole discretion: (a} refund of the purchase price; or (b) replacement or repair of
the defective part or parts at Blacoh's facility. This Warranty will be null and void if the product is used in an
inappropriate application or if the preduct has been altered, misapplied, improperly instalied, or not properly
inspected and maintained. To the maximum extent allowed by applicable faw, Blacoh will not be responsible for
nor have any liability for any "Damage,” which means any of the following, whether the claim sounds in breach of
contract, breach of warranty, torl, strict liability, impiied coniraclual indemnity, or otherwise: (i) any damage, loss,
or injury of any kind, or destruction, or death, whether or not caused by any defect in a Blacoh product and
whether or not the Blacoh product is installed, used, operated, and/or maintained in accord with Blacoh
instructions, to other products, machinery, buildings, property, or persons, and (ii) any costs, expenses, losses, or
incidential, consequential, or special damages of any kind or nature, including but not limiled to loss of profits,
arising from or related to any Blacoh product, whether or not caused by any defect in a Blacoh product and
whether or not the Blacoh product is installed, used, operated, and/or mainiained in accord with Blacoh
instructions. Damage resulling from chemical incompatibility or from over-pressurization of a product, whether
from gas or fluid, is not covered under this Warranty, nor will Blacoh be responsible in any way for any such
Damage. Because Blacoh does not determine and cannot anticipate or control the many different conditions under
which its producis may be used, Blacoh does not warranty the applicability, suitability, or fitness of any of its
products for any particular use or purpose. Statements concerning the possible use of Blacoh products are not
intended and shall not be interpreted as warranties of fitness for any specific use of such products. Each user of
Blacoh products must conduct its own engineering analysis and tests o determine the suitability of each Blacoh
product for the user's intended uses or purposes, including buf not limited to chemical compatibility and
pressurization, and any written or oral assistance from Blacoh in this regard does not relieve the user from
exclusive responsibility for such engineering analysis and testing. Blacoh products are sold with only this limiled
Warranty, and each buyer assumes all responsibility for Damage (as defined above), including but not limited to,
Damage arising from defects in Blacoh products and/or from the handling and use of Blacoh proeducts whether
used in accordance with Blacoh's directions or otherwise. Any products sold by Biacoh which are manufactured by
and sold under the name of another company are NOT WARRANTED by Blacoh under the foregoing Warranty or
otherwise. The buyer must rely exclusively on the product warranty, if any, given by such other company.
Produets manufactured by Blacoh as an original equipment manufacturer {OEM) to be sold by a customer under
the customer's brand and name are warranted by Blacoh only under the above Warranty, and Blacoh shali have no
liability whatsoever with respect to any representation or warranly given by such customer {or such customer’s
representatives, distributors, agents, employees, or independent contractors) to any of ifs buyers which is differant
in any respect whatsoever from the foregoing Warranty. EXCEPT FOR THE WARRANTY GIVEN ABOVE, WHICH
1§ SUBJECT TO THE ADDITIONAL LIMITATIONS STATED ABOVE, AND EXCEPT FOR THE ADDITIONAL
LIMITED WARRANTY ON BLACOH'S PTFE BELLOWS STATED BELOW, BLACOH GIVES NO WARRANTY OF
ANY NATURE WHATSOEVER, EXPRESS OR IMPLIED, WITH RESPECT TO ANY OF ITS PRODUCTS,
INCLUDING WHTHOQUT LIMITATION NO WARRANTY OF MERCHANTABILITY AND NO WARRANTY OF
FITNESS FOR A PARTICULAR PURPOSE. NO COURSE OF DEALING, USAGE OF TRADE, OR OTHER CRAL
OR WRITTEN STATEMENTS SHALL MODIFY THE FOREGOING WARRANTY PROVISIONS AND LIMITATIONS
IN ANY RESPECT WHATSOEVER. This Warranty shall be governed by and construed in accordance with the
laws of the State of California.

PTFE Bellows Limited Warranty

irr addition {o Blacoh's Standard Product Limited Warranty and subject to the limitations set forth below, Blacaoh
warrants that its PTFE Bellows equipment (*PTFE Bellows”) on Blacoh's PTFE Bellows-filted pulsation dampener
will perform in accordance with Blacoh's written product description for three years from date of shipment {"PTFE
Bellows Warraniy"). This PTFE Bellows Warranty applies only to PTFE Bellows that are sized, charged, installed,
used, operated, and maintained strictly in accordance with ali installation, use, operation, and maintenance
instructions provided by Blacoh, and failure to properly size, charge, install, use, operate, and maintain the PTFE
Bellows {or failure to do any of them) shall make the PTFE Bellows Warraniy null and void. This PTFE Bellows
Warraniy does not include applicaiions where failure of performance is due to an unbalanced pressure load or a
transient pressure spike (sometimes called a water hammer). The EXCLUSIVE REMEDY for breach of this PTFE
Bellows Warranty is replacement of the PTFE Bellows al Blacoh's facility, and not any other equipment or parts
whatsoever, and Blacoh will not be responsible for any Damage or any other loss of any kind, including but not
limited fo incidental, consequential, or special damages (including bui not limited to loss of profits), in any way
arising from failure of the PTFE Bellows to perform in accordance with Blacoh's written product description. This
PTFE Bellows Warranty shall be governed and construed in accordance with the laws of the Siate of California.
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Warranty Claims

1.

Prior to returning any product to Biacoh based on a claim of breach of Warranty or PTFE Bellows
Warranty, a Blacoh Return Request form must be completed. The form will be reviewed by Blacoh {o
determine if a Return Merchandise Authorization {RMA} number will be issued. The issuance of an RMA
number does not constitute Blacoh's acknowledgment or agreenient that the warraniy claim is justified or
correct.

if an RMA number is issued by Blacoh, customer should then deliver the product in question {o the address
specified on the RMA, freight prepaid.

All products so returned to Blacoh based on a claim of breach of Warranty or of PTFE Bellows Warranty
must be cleanad, sanitized and neutralized prior to shipmeni to Blacoh. Blacoh will not accept any part
that contains corrosive chemicals, organic cultures, blood, any harmful residue or air borne materials that
might contaminate a breathable atmosphere or put at risk any person or property. Any shipment that does
not comply will be returned al the expense of the customer, or the customer will be required to arrange for
pickup.

HAZMAT SHIPMENTS WILL BE REMOVED AND PROCESSED AT CUSTOMER'S EXPENSE,

Receipt by Blacoh of a reiurn does not constitute Blacoh's agreement that Blacoh is in breach of its
Warranty or PTFE Bellows Warranty.

If Blacoh determines that a defect in workmanship or material of a part has occurred, customer is noi
entitled to a complete unit replacement. In the event of such a defect, Blacoh will repair or replace the
defective part or parts or refund the purchase price, as Blacoh determines in Blacoh's sole discretion.

New Product Returns

1.

If a2 cusiomer wishes to return a new, unused product, the customer must first request & Return
Merchandise Authorization {RMA) number from Blacch. Blacoh will determine if the unit can be returned
for possible credit.

Product {o be returned must be new, unused, and of current design and purchased within thirty (30} days
of the return request.  In addition the product must not have been damaged after original shipment by
Blacoh.

Product returns must be delivered, freight prepaid.
Blacoh has the right to inspect all returned products prior to acceptance or rejection.

ALL RETURNS are subject to a minimum $25.00 or 20% restocking fee, whichever is greater. (Higher
restocking fees may be charged on special items and some models may not be eligible for return).
Returns accepted by Blacoh will be credited to the customer's account less the re-stocking fee. Refunds
will not be issued.

Any outsourced product supplied by Blacoh will be subject to the warranty, return policy and re-stock fee
charged by the manufacturer of the outsourced product.

[LO1ET1.053]
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Pump & Systems Accessories

Backpressure, antisiphon and pressure relief valves

ProMinent’

Backpressure (2-port) valves may be used in-line to provide a constant discharge pressure
for protection from siphoning, or they may be teed off of the discharge line for pressure relief,
discharging back to the source tank or to the pump suction line to create a bypass.

Pressure relief (3-port) valves are mounted in the discharge line, featuring a separate relief
port which discharges back to the source tank or to the pump suction line to create a bypass.

Relief port
eletpo Backpressure valves provide several functions: they improve repeatability by providing a

constant discharge pressure; they provide antisiphon protection for discharge into pressurized
water lines or vacuums, or where suction head exceeds discharge head; and they minimize
pulsation when used in conjunction with a pulsation dampener.

In-line backpressure/antisiphon and pressure relief valves

These adjustable backpressure (2-port) and pressure relief (3-port) valves have FNPT ports
and require tubing adapters for use with flexible tubing.

relief valve (3 port)

IIn-Iine pressure

Backpressure Can be adjusted with screwdriver.
valve (2 port)

= DIMENSIONS: 1/4" to 1/2" valves
D A (in) B (in) C (in)
Relief port 1/4” 4.90 2.6 1.2
*1/4” *3.5 *2.375 *0.75
Backpressure valve on tee 1/2” 4.9 2.6 1.2
for pressure relief
o3 *1/2” *5.5 *3.5 *1.125
% n Technical data 3/4” 5.4 3.5 1.1
a2 ] ==
09 Size: r 1” 5.7 3.9 1.4 |
s a 1" 0.7" "
g 8 _ (18mm) 1-1/. 8.5 4.6 2.2
£° Diaphragm 2 8.5 46 2.2v
= Materials:

PTFE-faced EPDM *Note: Dimensions apply to SS and PTFE valves

Liquid Handling . only.

Materials: 1.3

PPPTFE, PVDF (33mm)

316 Stainless Steel _ _ DIMENSIONS (for replacement valves only):
Adapter included with all back- 1/4" to 1/2" valves - SEE PG. 8

pressure/pressure relief valves.

Pressure AdJUStment: Optional use in the event of

0-150 psig (0-10.3 bar) diaphragm failure. . . .

D A (in) B (in) C (in)
Flow rates @ 45 psig (3.1 bar): -
1/4" - 132 U.S. gph (500 L/h) 14 | 39 2375 0.75
1/2" - 132 U.S. gph (500 L/h) *1/4” *3.5 *2.375 *0.75
Flow rates @ 150 psig: 1/2” 4.6 2.375 1.125
1/2" (PP, PVC) - 200 U.S. gph (757 L/h) *1/2" | *55 *3.5 *1.125
1/2" (PVDF, TT, SS) - 300 U.S. gph -
(1135 L/h) 3/ 5.5 3.5 1.125
3/4" - 300 U.S. gph (1135 L/h 1” 5.8 3.5 1.25
1" - 500 U.S. gph (1893 L/h .
T-1/2" - 900 U.S. gph (3407 L/h) 1-1/2") 9.0 4.5 21
2" - 1200 U.S. gph (4542 L/h) 2” 9.0 5.0 21
Max. Ter:lperaoture: *Note: Dimensions apply to SS, PVDF and PTFE
PP ___195°F (90°C valves only.

PTFE - 250°F (121°C)

PVDF - 250°F (121°C)

316 Stainless - 250°F (121°C)

Max. Pressure Rating 170 psig @ 120°F

148 4/21/2007 - Accessories
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Operating

Instructions

ProMinent® Backpressure and
Pressure Relief Valves
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Read the operating instructions before installation and use. The warranty does not cover

damages due to faulty operation. Keep for reference and replacement information.

BA B/PRVI 01 1/04 NA

Order no.7750089

ProMinent Fluid Controls, Inc.
136 Industry Drive, Pittsburgh, PA 15275-1014

ProMinent Fluid Controls Ltd.
490 Southgate Drive, Guelph, Ontario N1G 4P5

e-mail: sales@prominent.cc
Phone: 412/787-2484 Telefax: 412/787-0704

e-maill: sales@prominent.ca
Phone: 519/836-5692 Telefax: 519/836-5226
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ProMinent®

Operating Instructions for

ProMinent® Backpressure and Pressure Relief Valves

General Safety
Considerations

Safety Operating
Procedures

SAFETY INSTRUCTIONS

* Wear protective clothing and glasses when working with or
near chemicals.

» Refer to the MSDS for all chemicals being used.

e Use only ProMinent® parts. Use of other parts may result in
damage to equipment or injury.

e Flush all components that are in contact with chemicals prior
to servicing.

e Secure all chemicals and equipment making them inaccessible
to children and pets.

* Dispose of all chemicals and waste according to all local,
state and federal regulations.

e Stop the flow of sample through the system prior to working
on the pump.

* Do not exceed the maximum operating pressure.

UNPACKING

CHECK ALL EQUIPMENT FOR DAMAGE AND FOR COM-
PLETENESS AGAINST THE ORDER. REPORT INCORRECT
ORDERS OR DAMAGES TO THE SELLER IMMEDIATELY.

The carton should contain:
1 Backpressure or Pressure Relief Valve as ordered
Accessories as ordered

INTRODUCTION

ProMinent® diaphragm pressure relief valves are designed to
protect chemical feed systems from overpressure caused by
defective equipment or by blockage in the chemical line.
Chemical flows through the valve via an internal chamber. When
the pressure in the chemical line exceeds the preset pressure of
the valve, the diaphragm lifts off the seat and the chemical then
flows out the bottom port back into the chemical tank. The
relief pressure is adjustable from 0-150 psig by the adjuster in
the top of the valve.

ProMinent® diaphragm backpressure valves are used to en-
hance the performance of the chemical feed pumps by provid-
ing a constant head pressure. These valves can also be used
as an antisiphon valve. The diaphragm is held against the seat
by an internal spring. The backpressure is adjustable from 0-
150 psig. When the inlet pressure exceeds the preset pressure,
the diaphragm lifts off the seat and the chemical flows to the
injection point.



Optional
diaphragm
safety port

Relief port

Backpressure valve on
tee for pressure relief
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FUNCTION AND DESCRIPTION

The ProMinent® backpressure and pressure relief valves have been
modified to include an optional diaphragm safety port to route the
chemical in the event of a diaphragm failure. The optional diaphragm
safety port fitting must be removed to adjust the backpressure
screw. NOTE: If the optional diaphragm safety port tubing
adapter is not installed, upon diaphragm failure, chemical will
come out thru the screwdriver adjustment slot.

INSTALLATION

Pressure Relief Valve

Install as close to the chemical pump discharge valve as possible,
without any other equipment, especially shut-off valves, between the
pressure relief valve and the pump.

The relief port in the bottom of the valve should be vented back to the
chemical tank or directly to the drain. No backpressure can be applied
to the outlet of the valve. This will impair the valve’s ability to relieve at
the preset pressure. The valve should not be installed across the
pump. That is, the valve should not be connected from the discharge
of the pump to the suction side of the pump if there is a check valve in
the suction line that could prevent pressure relief.

Back Pressure Valve

The backpressure valve can be installed anywhere in the discharge
line, provided there is some downstream pressure at the dosage point
via an injection valve or line pressure. [f there is no downstream
pressure, the backpressure valve should be installed at the dosage
point to prevent drainage of the chemical line. The chemical must
flow across the valve, in the direction of the arrow.

The performance of the backpressure valve will be enhanced with
the installation of a pulsation dampener to smooth out the dis-
charge/ suction cycles of the pump.

The pulsation dampener should be sized for the dosage volume of
the pump head. For most applications, dampeners without dia-
phragms are acceptable. However some applications require
dampeners with diaphragms.

— Backpressure valve to produce a constant pressure to pump against.

3
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ProMinent®

Backpressure valve in conjuction with a
pulsation dampener.

Pulsation Guage
Dampner VA Backpressure
@ E E / valve
Pump Pressure
\ /*Relief Valve

&

Backpressure valve used when the
suction pressure is high.

p Backpressure
- ressure valve
Relief /
— Valve

[

Solenoid/valve

Pressure relief valve to protect pump
from overpressure

Pulsation

Dampener- Guage

/ Backpressure

/valve

Pressure Relief
Valve




DESCRIPTION OF CONTROLS AND OPERATION

Adjust the backpressure and the pressure relief valves by turning
the pressure adjuster on the valves to the desired pressure. The
valves have a screwdriver slot to adjust the pressure. Turning
clockwise increases the pressure and counterclockwise decreases
the pressure.

OR:

ADJUSTING THE PRESSURE ON THE VALVES

Remove the optional diaphragm safety port from the top of the
valve by unscrewing it from the backpressure/pressure relief valve.
The valves have a screwdriver slot to adjust the pressure. Turning
clockwise increases the pressure and counterclockwise decreases
the pressure. Replace the relief assembly by screwing it onto the
backpressure/pressure relief valve.

HELPFUL TIPS

1L = 0.264 gallon
1000mL=1L
1 bar = 14.5 psig

SPECIFICATIONS

ProMinent®

Size:

Diaphragm material:

Liquid handling materials:

Pressure adjustments:
Flow rates at 45 psig:

Max. Temperature:

1/4”,1/2”,3/4”,1”,11/2”, 2”
NPT or Socket

PTFE-faced EPDM

PP, PVC, PTFE, PVDF, 316
Stainless Steel

0-150 psig

1/4” — 132 gph

1/2” - 132 gph

3/4" - 235 gph

1" - 345 gph

1-1/2" - 740 gph

2” - 740 gph

PP - 122°F

PVC - 100°F

PTFE - 250°F

PVDF - 250°F

316 Stainless - 250°F



ProMinent®

ATTACHING TUBING TO THE OPTIONAL DIAPHRAGM SAFETY PORT

Connector sets connect flexible tubing of different sizes to optional diaphragm safety port fitting.
A connector set consists of hose nozzle, grip ring, union nut and gasket. All connector sets fit on
optional diaphragm safety port with M20 X 1.5 threads. Part number includes two connector
sets. One of the following conector sets are required to attach the tubing to the relief port:

PART NUMBERS

PP/VITON® for tubing size 1/4” X 3/16” ....ccoveeiiieiiieeiieeen, 790872
PP/VITON® for tubing size 1/2” X 3/8” ..cccceveieeeiieeiieeeiee e 740133
PP/EPDM for tubing size 1/4” X 3/16” ...cccoovieeiiiieeeeeee, 790885
PP/EPDM for tubing size 1/2” X 3/8” ...ccvceeiiieiieeeeeeeen, 740132
PP/EPDM for tubing size 1/4” X 1/2” ..ooviiiieeiieeeeeee, 817163
PVC/VITON® for tubing size 1/4” X 3/16” ....cceeevieeiieieiieenen. 817050
PVC/VITON® for tubing size 1/2” X 3/8” .....coveeiiieeiieeeieeeen. 817055
PVC/VITON® for tubing size 1/4” X 1/27 ..cooviieiiiiieeeeeee 817068
PVC/EPDM for tubing size 1/4” X 3/16” ....cccovevieeiieeeeeeen. 790871
PVC/EPDM for tubing size 1/2” X 3/8” ...ccuevvieeiiiiiiieieeen 740160
PTFE for tubing size 1/4” X 3/16” ....ooooiiieiiiee e 817201
PTFE for tubing size 1/2” X 3/8” ...ueeiieeeeeeeeeee e 791199

Cut hose ends straight across
Push Union Nut (2) and clamping ring (3) onto tubing (1)

Push the tubing end (1) over the nozzle (4) to the stop.
Widen if necessary

Place the hose (1) with the nozzle (4) onto the optional
diaphragm safety port fitting (6)

Tighten the union nut (2) while pressing in the tubing (1)

Pull the tubing connected to the optional diaphragm
safety port fitting (6); then retighten the union nut

Tubing

Union Nut
Clamping Ring
Nozzle

O-ring

Optional diaphragm
safety port fitting

O BhLhWOWN =



1
rh
-

1

1

1

1
Iy

L

Example of a backpressure valve

MAINTENANCE

Routinely look for leaks that could indicate a diaphragm rupture.

Replacement of the diaphragm can be done without taking the
valve out of the chemical line.

Replacing the diaphragm

* Relieve the pressure from the system.

e Flush the chemical lines prior to disassembling the valve.

e Unscrew the pressure adjuster to relieve the pressure from
the diaphragm.

e Unscrew the valve top from the valve bottom or
Remove the 4 bolts from the top of the valve.

e Lift off the top of the valve.

e Inspect the diaphragm and replace as necessary.

e Inspect the adjustment spring for rust or corrosion and re-
place if necessary.

* Replace the spring and the spring bumper into the top of the
valve.

e Slide the top of the valve back over the bolts and
Tighten the screws or
Screw the valve top to the valve bottom and tighten.

e Screw in the pressure adjuster to approximately the same
position it was prior to disassembly.

e Use a pressure gauge to adjust the valve to the desired pres-
sure setting.

SPARE PARTS

Bolts

Hex Nut

1/4” Flat Washer

Valve Lid

Valve Body

Pressure Spring

Spring Plate

Diaphragm

Pressure Adjustment Screw

CEeNOTALN S

REPAIR SERVICE

Repairs must be done by ProMinent® Fluid Controls. Call your
distributor or ProMinent® at (412) 787-2484 for a return goods
authorization. DO NOT return any goods without authorization.
All items must be free of hazardous chemicals and clean when
returned.

TROUBLESHOOTING

Leaking: Check for clogs, diaphragm ruptures or corrosion of
the spring.

ProMinent®



ProMinent®

Backpressure
Valve (2 port)

Pressure Relief
Valve (3 port)

Part Numbers and Accessories

1/4" FNPT Valves

Backpressure Pressure Relief
Material Valve (2-port) Valve (3-port)
PP 1009444 1009452
PVC 1009445 1009453
PVDF 1009446 1009454
316 SS 1009447 1009455

Tubing Adapters
(1 required per valve port): 1/4" x 3/16" tubing x 1/4" MNPT

PP/EPDM (PP1) 7358222
PP/Viton (PP2) 7358226
PVC/Viton (NP6) 7358223
PTFE (TT1) 7358224
1/2" FNPT Valves

Backpressure Pressure Relief
Material Valve (2-port) Valve (3-port)
PP 1006846 1006858
PVC 1006850 1006862
PVDF 1006854 1006866
316 SS 1008796 1008800
Tubing Adapters
(1 required per valve port): 1/2" x 3/8" tubing x 1/2" MNPT
PP/EPDM (PP1) 7358220
PP/Viton (PP2) 7358227
PVC/Viton (NP6) 7358221
PTFE (TT1) 7358225
3/4" FNPT Valves

Backpressure Pressure Relief
Material Valve (2-port) Valve (3-port)
PP 1006847 1006959
PVC 1006851 1006863
PVDF 1006855 1006867
316 SS 1008797 1008801



Part Numbers and Accessories (CONT.)

1" FNPT Valves

Material
PP
PVC
PVDF
316 SS

1-1/2" FNPT Valves
Material

PP
PVC
PVDF
316 SS

2" FNPT Valves

Material
PP
PVC
PVDF
316 SS

Spare Diaphragms

1/4" - 1/2" valve PTFE/EPDM
3/4" - 1" valve PTFE/EPDM
1-1/2"-2” valve PTFE/EPDM

Backpressure
Valve (2-port)
1006848
1006852
1006856
1008798

Backpressure

Valve (2-port)

1006849
1006853
1006857
1008799

Backpressure
Valve (2-port)
1009448
1009449
1009450
1009451

1006813
1006814
1006815

Pressure Relief
Valve (3-port)
1006860
1006864
1006868
1008802

Pressure Relief

Valve (2-port)

1006865
1006865
1006869
1008803

Pressure Relief
Valve (2-port)
1009456
1009457
1009458
1009459

1006813
1006814
1006815

ProMinent®



ProMinent®

Backpressure
Valve (2 port)

Pressure Relief
Valve (3 port)

Part Numbers and Accessories

1/4" Socket Valves
Material

PVC

PVDF

1/2" Socket Valves
Material

PVC

PVDF

3/4" Socket Valves
Material

PVC

PVDF

1" Socket Valves
Material

PVC

PVDF

1-1/2" Socket Valves
Material

PVC

PVDF

2" Socket Valves
Material

PVC
PVDF

10

Backpressure
Valve (2-port)
1019891
1019893

Backpressure
Valve (2-port)
1019883
1019895

Backpressure
Valve (2-port)
1019885
1019897

Backpressure
Valve (2-port)
1019887
1019899

Backpressure

Valve (2-port)
1019889

1019901

Backpressure
Valve (2-port)
1019891
1019905

Pressure Relief
Valve (3-port)
1019892
1019894

Pressure Relief
Valve (3-port)
1019884
1019896

Pressure Relief
Valve (3-port)
1019886
1019898

Pressure Relief
Valve (3-port)
1019888
1019900

Pressure Relief

Valve (2-port)
1019889

1019901

Pressure Relief
Valve (2-port)
1019891
1019905



Dimensions
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ProMinent®
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Valve size d [inches] Thread type h [mm] h (in.) D [mm] D (in.) H [mm] H (in.) H2 (mm) H2 (in.)
1/4 NPT 31 1.2 65 2.6 125 4.9 158 6.2
1/2 NPT 31 1.2 65 2.6 125 4.9 158 6.2
3/4 NPT 28 1.1 88 3.5 136 5.4 169 6.7
1 NPT 36 1.4 98 3.9 145 5.7 178 7.0
1-1/2 NPT 56 2.2 118 4.6 229.5 9.0 260.5 10.3
2 NPT 56 2.2 118 4.6 229.5 9.0 260.5 10.3

11



701LDS MOLDED GAUGE/SEAL

This innovative new product was developed to solve many common problems associated with
polymer type diaphragms seals. Due to the all molded design the gauge cannot be removed from the
seal, preventing loss of fill — And There is no chance of cracking the upper housing by over tightening
the gauge. This product is also molded of a harder blend of polymers — making them more resistant to

cracking or breaking during installation.

Black Body PP Assemily

For filter and pump control

on liquid and g
Housed in all PP
can resist tran
overpressure and

SES.

material
Sient
Mmaintain

leak-tight connection. It is

also designed tg
requirements in g
atmosphere &

__Polypropylene Seal Assembly
Injection Molded Polypropylene :

2 14" Diameter '

1/4" or ¥2" ENPT

Viton !

Brass

Brass

Glycerine (Others Available upon Request)

Polycarbonate

Dry but Fillable :

Dual Scale PSI / Bar / x 100 = kPa

Others Available upon Request

15 PSI to 400 PSI

satisfy
Drrosive
luids.

Specifications:

Case & Body:
Dial Size:

Process Conn:

Diaphragm:

Bourdon Tube:

Internals:
Fill Fluid:
Lens:
Case Style:

Dial:

Max Pressure:

White Body PTFE Assembly

TEFLON anti-impact, all in
one Protect from acidification &
alkalization excellent stability
With its deform temperature is
150°C.

Specialized used in PCB/LCD,
high-tech zone, IC equipment, pipe-
Line installation and the internal
outfit of dust-free chamber with all
in one case cover-ed around in
order to its unbreakable function
and excellent anti-corrosion
properties.

PTFE Seal Assembly

Injection Molded PTFE
- 2 ¥%” Diameter

1/4" or ¥%2" ENPT

PTFE

316SS

316SS

Based upon customer requirements
Polycarbonate

' Dry but Fillable

Dual Scale PSI / Bar / x 100 = kPa

Others Available upon Request

15 PSI to 400 PSI

-4'F to 140°F / -20'C to + 60'C | Max Temp: -4'F to 140'F / -20'C to + 60'C
1.5 % Full Scale Accuracy: 1.5 % Full Scale
Dimensions: | A [B4—C—]
.
Inches MM
A 2.89" 73.44
A D
B .62” 15.80
C 1.04” 26.47
D 2.61" 66.36 —_— d
E 50" 12.82 N )
F 1.19” 30.36 F
G 43 10.99 AL é UL
H 1.23” 31.28 ————
|(_H_)| WRENCH FLATS I
I 2.29” 58.29
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FuelFLEX™65 PVC

Features and Benefits:
« Flexible and easy to install (6
« Resists swelling and hardenifig

Recommended Applicati

« For intermittent use with

« Fuel drain lines, vent tubgs and overflontubes

« Transfer of gasoline, hegiting oils, cutting §ompounds
and coolants

« Lab handling of distilltes

« NOT intended for ugg with foods or beveragis

BraidFLEX™ 70N Braided PVC Tubing

Features and Benefits:

* Now complies with NSF-51

» Complies with FDA CFR 21 for food packaging

* Embedded braid prevents material entrapment, ensures
easy cleaning

« Easy to bend into place

* Flexible; permits tight clamping for leakproof connections

* Maximum working pressure clearly printed on tubing

* Clear tubing allows full visual flow monitoring

Recommended Applications:

* Transfer lines

* Higher-pressure applications, including lab, food and
beverage use

* Pneumatic circuitry

* Cell culture

» Use with insert/barbed fittings

* NOT recommended for vacuum applications

o Oper. Case L Oper. Case

Fuel FLEXA5 Size, in. Pressure, Qty., BraidFLEX 70N Size, in. Pressure, Qty.,
Cat. N ID x 0D x Wall psig @ 73°F ft. Cat. No. ID x 0D x Wall psig @ 73°F ft.

8365-¢30 3/32 3/16 3/64 54 \ 100 8470-4300 3/16 3/8 3/32 276 100

8365#245 1/8 1/4 1/16 62 \ 100 8470-7300 3/16 3/8 3/32 276 250

83614295 3/16 5/16 1/16 48 \1 00 8470-4340 1/4 7/16 3/32 276 100

83%-4335 1/4 3/8 1/16 40 \OO 8470-7340 1/4 7/16 3/32 276 250

8%5-4390 5/16 7/16 116 36 NO 8470-4395 5/16 1/2 3/32 276 100

8ﬁ65-4430 3/8 1/2 1/16 30 1 (X) 8470-4435 3/8 9/16 3/32 250 100

l365-4465 7/16 5/8 3/32 40 1 OQ 8470-7435 3/8 9/16 3/32 250 250

18365-451 5) 1/2 3/4 1/8 40 1 00\ 8470-4515 1/2 3/4 1/8 230 100

I 8365-4570 5/8 7/8 1/8 34 100 \ 8470-7515 1/2 3/4 1/8 230 250

f 8365-2605 3/4 1 1/8 30 50 8470-4570 5/8 7/8 1/8 230 100

8470-7570 5/8 7/8 1/8 230 250

8470-2605 3/4 1 1/8 176 50

] 8470-7605 3/4 1 1 L8 176 250

8470-2680 1 15/16___b/32 740 ] 50

8470-7680 1 1-5/16 5/32 140 250

8470-2715 1-1/4 1-5/8 3/16 100 50

8470-2750 1-1/2 1-7/8 3/16 80 50

8470-2790 2 2-1/2 1/4 70 50
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SPEARS'

PUG SCHEDULE 80 FITTINGS

80-2-1000

Performance Engineered & Tested

SPEARS® Schedule 80 PVC fitting designs combine years of
proven experience with computer generated stress analysis to
yield the optimum physical structure and performance for
each fitting. Material reinforcement is uniformly placed in
stress concentration areas for substantiallyimproved pressure
handling capability. Resulting products are subjected to
numerous verification tests to assure obtaining the very best
PVC fittings available.

Full 1/4” Through 12” Availability

Spears® comprehensive line of injection molded PVC fittings
offers a variety of configurations in molded Schedule 80 sizes
1/4” through 12 conforming to ASTM D 2467 and Spears®
exclusive CL150 Flanges in sizes 1/2” through 16”.

Exceptional Chemical & Corrosion Resistance
Unlike metal, PVC fittings never rust, scale, or pit, and will
provide many years of maintenance-free service and extended
system life.

High Temperature Ratings

PVC thermoplastic can handle fluids at service temperatures
up to 140° F (60°C), allowing a wide range of process
applications, including corrosive fluids.

Lower Installation Costs

Substantially lower material costs than steel alloys or lined
steel, combined with lighter weight and ease of installation, can
reduce installation costs by as much as 60% over conventional
metal systems.

Higher Flow Capacity
Smooth interior walls result in lower pressure loss and
higher volume than conventional metal fittings.

Additional Fabricated

Configurations through 36”

Extra large, hard-to-find, and custom configurations are
fabricated from NSF Certified pipe. Fittings are engineered
and tested to provide full pressure handling capabilities
according to Spears® specifications.

Advanced Design Specialty Fittings

Spears® wide range of innovative, improved products
include numerous metal-to-plastic transition fittings and
unions with Spears® patented special reinforced (SR)
plastic threads.

PVC Valves

SPEARS® PVC Valve products are available for total
system compatibility and uniformity; see SPEARS®
THERMOPLASTIC VALVES PRODUCT GUIDE &
ENGINEERING SPECIFICATIONS (V-4).

Sample Engineering Specifications

All PVC Schedule 80 fittings shall be produced by Spears®
Manufacturing Company from PVC Type |, cell classification 12454,
conforming to ASTM Standard D 1784. All injection molded PVC
Schedule 80 fittings shall be Certified for potable water service by NSF
International and manufactured in strict compliance to ASTM D 2467.
All fabricated fittings shall be produced in accordance with Spears®
General Specifications for Fabricated Fittings. All PVC flanges shall
be designed and manufactured to meet CL150 bolt pattern per ANSI
Standard B16.5 and rated for a maximum internal pressure of 150 psi,
non-shock at 73°F.

PROGRESSIVE PRODUCTS FROM SPEARS ' INNOVATION & TECHNOLOGY

Visit our web site: www.spearsmfg.com



rating at 73°F by the percentage specified for the desired temperature.

PVC Thermoplastic Pipe Temperature Pressure De-Rating
To determine the maximum internal pressure rating at an elevated temperature, simply multiply the pipe pressure

System Operating 73 80 90 100 110 120 130 140
Temperature °F (°C) (23) (27) (32) (38) (43) (49) (54) (60)
PvC 100% 90% 75% 62% 50% 40% 30% 22%

NOTE: Valves, Unions and Specialty Products have different elevated temperature ratings than pipe.

Typical Material Properties

PVC Chemical Resistance

ASTM
Properties Test PVC PVC is generally inert to most mineral acids, bases,
Method salts and paraffinic hydrocarbon solutions. For more
Mechanical Properties, 73°F information on PVC chemical resistance refer to the
. Chemical Resistance of Rigid Vinyls Based on Immersion
Specific Gravity, g/cm? D 792 1.41 Test, published by the GEON®™ company.
Tensile Strength, psi D 638 7,000
Modulus of Elasticity, psi D 638 440,000
) - NOT FOR USE WITH
Compressive Strength, psi D 695 9,000 COMPRESSED AIR OR GASES
Flexural Strength, psi D790 | 13,200 Spears®  Manufacturing Company DOES NOT
Izod Impact, notched, ft-lb / in D 256 65 RECOMMEND the use of thermoplastic piping products
- for systems to transport or store compressed air or gases,
Thermal Properties or the testing of thermoplastic piping systems with
Heat Deflection Temperature, °F at 66 psi D 648 165 compressed air or gases in above and below ground
— X locations. The use of our product in compressed air or
Thermal Conductivity, BTU /hr/sqft/°F/in C177 1.2 R .
gas systems automatically voids any warranty for such
Coefficient of Linear Expansion, in / in / °F D696 |3.0x10% products, and its use against our recommendation is
Flammability entirely the responsibility and liability of the installer.
Limited Oxygen Index, % D 2863 43 WARNING: DO NOT USE COMPRESSED
UL 94 Rating 94V-0 AIR OR GAS TO TEST ANY PVC OR CPVC
Other Properties THERMOPLASTIC PIPING PRODUCT OR
- SYSTEM, AND DO NOT USE DEVICES
Water Absorption, % 24 . D 570 05 PROPELLED BY COMPRESSED AIR OR GAS
Industry Standard Color White / Dark Gray TO CLEAR SYSTEMS. THESE PRACTICES MAY
ASTM Cell Classification D 1784 12454 RESULT IN EXPLOSIVE FRAGMENTATION OF
SYSTEM PIPING COMPONENTS CAUSING
NSF Potable Water Approved vES SERIOUS OR FATAL BODILY INJURY.

SPEARS® MANUFACTURING COMPANY « CORPORATE OFFICE
15853 Olden St., Sylmar, CA 91342 « PO Box 9203, Sylmar, CA 91392
(818) 364-1611 « www.spearsmfg.com

UTAH SOUTHEAST MIDWEST

5395 West 1520 South 4205 Newpoint PI. Suite 100 1 Gateway Ct . Suite A

Salt Lake City, UT 84104 Lawrenceville (Atlanta), GA 30043  Bolingbrook (Chicago), IL 60440
(303) 371-9430 + (800) 777-4154 (678) 985-1263 + (800) 662-6326  (630) 759-7529 « (800) 662-6330
Fax (303) 375-9546 Fax (678) 985-5642 Fax (630) 759-7515

PACIFIC SOUTHWEST
15860 Olden St.

Sylmar (Los Angeles), CA 91342
(818) 364-1611 + (800) 862-1499
Fax (818) 367-3014

ROCKY MOUNTAIN

4880 Florence St.

Denver, CO 80238

(303) 371-9430 + (800) 777-4154
Fax (303) 375-9546

INTERNATIONAL SALES
15853 Olden St.

Sylmar (Los Angeles), CA 91342
(818) 364-1611 « Fax (818) 898-3774
E-mail: export@spearsmfg.com
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CONTROL
ENCLOSURES

Technical Specifications - Control Enclosures Type 4X

N24208HWT

HWT | Construction

“HWT” configuration - Stainless steel hinged, latched down cover

Material
Gasket

Stainless Steel Hardware
Mounting Bosses

Metal inserts

Soft Edge Design

IW Industry Standards

Hot compression molded fiberglass reinforced polyester,
hand layup FRP

Poured polyurethane seamless gasket provides watertight,
dust-tight environmental seal

300 Series stainless used on all hardware
Panel mounting capability for fixed rear panel
All bosses utilize threaded brass inserts accepting 10-32 screws

Rounded edges, minimal protrusions or exposed pocket areas for
assembly of dust and debris

Available In These Sizes Only:

UL/cUL 50

NEMA 250

CSA Std C22.2
Temperature Range
Flammability Rating
Window Flammability
Self Extinguishing
Chemical Resistance

HWT | Accessories

File E64358 Type 1, 3, 3R, 4X, 12

Type 1, 3, 3R, 4X, 12

File LR069014 Type 1, 3, 3R, 4X, 12

(-40°F to +250°F) (-40°C to +130°C)

UL94-5V

UL94V-0

Non-flame propagating

Full chemical resistance charts listed in appendix

HWT | Modifications

Back Panels ORDERING INFO

Aluminum BP__AL pg. 331
| Carbon Steel BP__CS pg. 331 |
iberglass BP__FG pg. 331

Stainless Steel BP__SS pg. 331

Special Accessories
Vent pg. 323
Louver pg. 325
Assorted hubs and cord grips pg. 327, 328
Vapor capsule pg. 326

See Special ModRight™ Modification pg 315 - 322

N24208HWT
N242410HWT

N302410HWT
N363012HWT

Door brace
Grounding studs
Removable dead front panels
Molded in color
Custom painting
Silk screening
Decals

EMI/RFI shielding
Custom windows
Custom cutouts
Custom hole drilling
Custom blending

ORDERING INFO

pg. 336

pg. 339

pg. 333

pg. 315 - 322
pg. 315 - 322
pg. 315 - 322
pg. 315 - 322
pg. 315 - 322
pg. 315 - 322
pg. 315 - 322
pg. 315 - 322
pg. 315 - 322
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Control Enclosures Type 4X “HWT” Configuration Technical Charts

Control Enclosures Type 4X -

“HWT” Configuration Dimensions

CATALOG OVERALL INSIDE MOUNTING ENCLOSURE OPENING | ENCLOSURE | PANEL

NUMBER HXWXD AXBXC EXF J K L MXN WEIGHT | NUMBER

NT6T07HWT | 18.75x10.96x9.03 | 15.92x10.27x 853 | 17.50x7.00 | 7.8 | 12 | 75 1314 x 6.00 12 Ibs. BP-1610
(476 x 278 x 229) (404 x 261x217) | (444x178) | (198) | (305) | (191) (334 x 152)

N20166HWT | 22.75x16.87x7.77 | 19.70x 16.04x 7.4 [2150x10.12 | 6.26 | 15.25 | 11.25 16.75 x 12.19 17 Ibs. BP-2016
(578 x 429 x 197) (500 x 407 x 184) | (546 x257) | (159) | (387) | (286) (425 x 310)

N20T68HWT | 22.75x16.87x9.77 | 19.70x16.04x 924 |21.50x 1012 | 826 | 1525 | 11.25 16.75x 12.19 22 Ibs. BP-2016
(578 x 429 x 248) (500 x 407 x 235) | (546x257) | (210) | (387) | (286) (425 x 310)

N20T610HWT | 22.75x 16.87 x 11.77 | 19.70 x 16.04 x 11.24 [ 21.50 x 1012 | 10.26 | 15.25 | 11.25 16.75 x 1219 23 Ibs. BP-2016
(578 x 429 x 299) (500 x 407 x 286) | (546 x257) | (261) | (387) | (286) (425 x 310)

N20T61THWT™ | 22.75x 16.87 x 12.77 | 19.70 x 16.04 x 12.26 [2150x10.12 | 11.26 | 15.25 | 11.25 16.75x 12.19 23 Ibs. BP-2016
(578 X 429 x 324 (500 x 407 x 311) | (546 x257) | (286) | (387) | (286) (425 x 310)

N20T612HWT | 22.75x 16.87 x 13.77 | 19.70 x 16.04 x 13.24 | 21.50 x 1012 | 12.26 | 15.25 | 11.25 16.75 x 12.19 24 Ibs. BP-2016
(578 x 429 x 350) (500 x 407 x 336) | (546x257) | (312) | (387) | (286) (425 x 310)

N201613HWT™ | 22.75x 16.87 x 14.52 | 19.70 x 16.04 x 13.99 [2150x 10.12 | 13.01 | 15.25 | 11.25 16.75x 1219 24 Ibs. BP-2016
(578 x 429 x 369) (500 x 407 x 355) | (546 x257) | (331) | (387) | (286) (425 x 310)

N20T614HWT™ | 22.75x 16.87 x 15.52 | 19.70 x 16.04 x 14.99 [2150 x 10.12 | 14.01 | 15.25 | 11.25 16.75 x 12.19 24 Ibs. BP-2016
(578 x 429 x 394) (500 x 407 x 381) | (546 x257) | (356) | (387) | (286) (425 x 310)

N201615HWT* | 22.75 x 16.87 x 16.52 | 19.70 x 16.04 x 15.99 [ 21.50x 10.12 | 15.01 | 1525 | 11.25 16.75 x 12.19 24 Ibs. BP-2016
(578 x 429 x 420) (500 x 407 x 406) | (546 x257) | (381) | (387) | (286) (425 x 310)

N201616HWT | 22.75x 16.87 x 17.52 | 19.70 x 16.04 x 16.99 | 2150 x 1012 [ 16.01 | 15.25 | 11.25 16.75 x 12.19 25 Ibs. BP-2016
(578 x 429 x 445) (500 x 407 x 432) | (546 x257) | (407) | (387) | (286) (425 x 310)

N201617HWT* | 22.75 x 16.87 x 18.52 | 19.70 x 16.04 x 17.99 [ 21.50x 10.12 | 17.01 | 1525 | 11.25 16.75x 1219 25 Ibs. BP-2016
(578 x 429 x 470) (500 x 407 x 457) | (546 x257) | (432) | (387) | (286) (425 x 310)

N201618HWT* | 22.75x 16.87 x 19.52 | 19.70 x 16.04 x 18.99 [ 21.50x 10.12 | 18.01 | 1525 | 11.25 16.75 x 12.19 25 Ibs. BP-2016
(578 x 429 x 496) (500 x 407 x 482) | (546 x257) | (458) | (387) | (286) (425 x 310)

N201619HWT | 22.75x 16.87 x 20.52 | 19.70 x 16.04 x 19.99 | 2150 x 1012 | 19.01 | 15.25 | 11.25 16.75 x 12.19 27 Ibs. BP-2016
(578 x 429 x 521) (500 x 407 x 508) | (546 x257) | (483) | (387) | (286) (425 x 310)

N20208 HWT* | 2350 x 2050 x 9.69 | 20.25x 20.25 x 8.88 |22.25x 1450 | 7.88 | 15.25 | 15.25 17.00 x 16.00 26 Ibs. BP-2020
(597 x 521 x 246) (514x514x225) | (565x368) | (200) | (387) | (387) (432 x 406)

N202012HWT* | 23.50 x 20.50 x 13.69 | 20.25 x 20.25 x 11.88 | 22.25 x 1450 | 11.88 | 1525 | 15.25 17.00 x 16.00 28 Ibs. BP-2020
(597 x 521 x 348) (514x514x302) | (565%368) | (302) | (387) | (387) (432 x 406)

N24T26HWT | 26.95x13.72x7.98 | 2400 x12.87x 7.33 | 25.75x6.25 | 6.33 | 1925 | 7.25 21.00 x 8.37 21 Ibs. BP-2412
(685 x 348 x 203) (610x 327 x186) | (654 x159) | (161) | (489) | (184) (533 x 213)

N241210HWT | 26.95x 13.72x 11.99 | 24.00 x 12.87 x 11.33 | 25.75x 625 |10.33 | 19.25 | 7.25 21.00 x 8.37 25 Ibs. BP-2412
(685 x 348 x 304) (610% 327 x288) | (654 x159) | (262) | (489) | (184) (533 x 213)

N2412TTHWT* | 26.95x13.72 x 12.73 | 24.00x 12.87 x12.08 | 25.75x6.25 | 11.08 | 19.25 | 7.25 21.00 x 8.37 25 Ibs. BP-2412
(685 x 348 x 323) (610%327x307) | (654x159) | (281) | (489) | (184) (533 x 213)

N241212HWT* | 26.95 x 13.72 x 13.73 | 24.00x 12.87 x 13.08 | 25.75x6.25 | 12.08 | 19.25 | 7.25 21.00 x 8.37 25 Ibs. BP-2412
(685 x 348 x 349) (610%327x332) | (654x159) | (307) | (489) | (184) (533 x 213)

N241213HWT* | 26.95x 13.72 x 14.73 | 24.00x 12.87 x 14.08 | 25.75x6.25 | 13.08 | 19.25 | 7.5 21.00 x 8.37 25 Ibs. BP-2412
(685 x 348 x 374) (610x327x358) | (654 x159) | (332) | (489) | (184) (533 x 213)

N241214HWT* | 26.95 x 13.72x 15.73 | 24.00 x 12.87 x 15.08 | 25.75x6.25 | 14.08 | 1925 | 7.25 21.00 x 8.37 25 Ibs. BP-2412
(685 x 348 x 400) (610%327x383) | (654x159) | (358) | (489) | (184) (533 x 213)

N241215HWT* | 26.95x 13.72x 16.73 | 24.00 x 12.87 x 16.08 | 25.75x6.25 | 15.08 | 1925 | 7.25 21.00 x 8.37 25 Ibs. BP-2412
(685 x 348 x 425) (610 %327 x 408) | (654 x159) | (383) | (489) | (184) (533 x 213)

N241216HWT | 26.95x 13.72x 17.73 | 24.00 x 12.87 x 17.08 | 25.75x6.25 | 16.08 | 19.25 | 7.25 21.00 x 8.37 26 Ibs. BP-2412
(685 x 348 x 450) (610 %327 x 434) | (654 x159) | (408) | (489) | (184) (533 x 213)

N241217HWT* | 26.95 x 13.72 x 18.73 | 24.00 x 12.87 x 18.08 | 25.75x6.25 | 17.08 | 1925 | 7.25 21.00 x 8.37 26 Ibs. BP-2412
(685 x 348 x 476) (610 %327 x 459) | (654 x159) | (434) | (489) | (184) (533 x 213)

N241218HWT* | 26.95 x 13.72x19.73 | 24.00 x 12.87 x 19.08 | 25.75x 6.25 | 18.08 | 19.25 | 7.25 21.00 x 8.37 26 Ibs. BP-2412
(685 x 348 x 501) (610327 x 485) | (654x159) | (459) | (489) | (184) (533 x 213)

N241219HWT* | 26.95 x 13.72 x 20.79 | 24.00 x 12.87 x 20.08 | 25.75x 6.25 | 19.08 | 19.25 | 7.25 21.00 x 8.37 27 Ibs. BP-2412
(685 x 348 x 527) (610% 327 x510) | (654x159) | (485) | (489) | (184) (533 x 213)

N241220HWT* | 26.95x 13.72 x 21.73 | 24.00 x 12.87 x 21.08 | 25.75x6.25 | 20.08 | 1925 | 7.25 21.00 x 8.37 32 Ibs. BP-2412
(685 x 348 x 552) (610 %327 x535) | (654x159) | (510) | (489) | (184) (533 x 213)

*Available as made to order.
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CONTROL
ENCLOSURES

Control Enclosures Type 4X “HWT” Configuration Technical Charts

Control Enclosures Type 4X -

“HWT” Configuration Dimensions (continued)

CATALOG OVERALL INSIDE MOUNTING ENCLOSURE OPENING | ENCLOSURE | PANEL

NUMBER HXWXD AXBXC EXF J K L MX N WEIGHT | NUMBER

N24208HWT | 27.00x2124x990 | 24.05x 2039 x9.25 |25.75x 14.00 | 8.25 | 19.25 | 15.25 2125 x 16.00 32 Ibs. BP-2420
(686 x 539 x 252) (611x518x235) | (654x356) | (209) | (489) | (387) (540 x 406)

N242010HWT* | 27.00 x 21.24 x 11.90 | 24.05x 20.39 x 11.25 | 25.75 x 14.00 | 8.25 | 19.25 | 15.25 2125 x 16.00 37 Ibs. BP-2420
(686 x 539 x 302) (611x518x286) | (654x356) | (209) | (489) | (387) (540 x 406)

N242410HWT | 27.00 x 25.24 x 11.90 | 24.05 x 24.39 x 11.25 | 25.75x 17.87 | 10.25 | 19.25 | 19.25 21.25 x 20.00 42 Ibs. BP-2424
(686 x 641 x 302) (611x619x286) | (654x454) | (260) | (489) | (489) (540 x 508)

N242412HWT* | 27.00 x 25.24 x 13.90 | 24.05 x 24.39 x 13.25 | 25.75 x 17.87 | 12.25 | 19.25 | 19.25 21.25 x 20.00 43 Ibs. BP-2424
(686 x 641 x 353) (611x619x336) | (654x454) | (311) | (489) | (489) (540 x 508)

N30206HWT 32.86%20.99x 7.89 | 29.90x 2014 x7.23 |30.75x 1425 | 6.23 | 25.25 | 15.25 27.00 x 16.50 34 Ibs. BP-3020
(835 x 533 x 200) (760x 511x184) | (806x362) | (158) | (641) | (387) (686 x 419)

N30208HWT 32.86%20.99x 9.89 | 29.90x 2014 x9.23 |31.75x 1425 | 8.23 | 25.25 | 15.25 27.00 x 16.50 36 Ibs. BP-3020
(835 x 533 x 251) (760x 511x234) | (806x362) | (209) | (641) | (387) (686 x 419)

N302010HWT | 32.86x 20.99 x 11.89 | 29.90 x 20.14 x 11.23 | 31.75 x 14.25 | 1023 | 25.25 | 15.25 27.00 x 16.50 39 Ibs. BP-3020
(835 X 533 x 302) (760 x 511 x 285) | (806x362) | (260) | (641) | (387) (686 x 419)

N30201THWT* | 32.86 x 20.99 x 12.89 | 29.90 x 20.14 x 12.23 | 31.75 x 14.25 | 1123 | 25.25 | 15.25 27.00 x 16.50 48 Ibs. BP-3020
(835 x 533 x 327) (760 x 511 x 311) | (806x362) | (285) | (641) | (387) (686 x 419)

N302012HWT | 32.86 x 20.99 x 13.89 | 29.90 x 20.14 x 13.23 | 31.75 x 14.25 | 12.23 | 25.25 | 15.25 27.00 x 16.50 48 Ibs. BP-3020
(835 x 533 x 353) (760 x 511 x336) | (806x362) | (311) | (641) | (387) (686 x 419)

N302013HWT* | 32.86 x 20.99 x 14.89 | 29.90 x 20.14 x 14.23 | 31.75 x 14.25 | 13.23 | 25.25 | 15.25 27.00 x 16.50 48 Ibs. BP-3020
(835 x 533 x 378) (760 x 511 x 361) | (806x362) | (336) | (641) | (387) (686 x 419)

N302014HWT | 32.86 x 20.99 x 15.89 | 29.90 x 20.14 x 15.23 | 31.75 x 14.25 | 1423 | 25.25 | 15.25 27.00 x 16.50 49 Ibs. BP-3020
(835 x 533 x 404) (760 x 511 x 387) | (806x362) | (361) | (641) | (387) (686 x 419)

N30247HWT 3341 %2632 x 8.81 | 30.46x 2547 x8.12 |32.25x 1850 | 7.12 | 25.25 | 19.25 2738 % 21.25 45 Ibs. BP-3024
:A. ..: 4 4 4 .. : Q il . : b4 A:. Q A.

33.41x26.32 x 11.95

A0 A
30.46 x 25.47 x 11.27

32.25x18.50

0 A
27.38 x 21.25

N302410HWT 10.27 | 2525 [ 19.25 50 Ibs. BP-3024
(849 x 668 x 304) (774 x 647 x286) | (819x470) | (261) | (641) | (489) (695 x 540)

N302412HWT | 33.41x26.32x 13.79 | 30.46 x 25.47 x 13.10 | 32.25x 1850 | 12.1 | 25.25 | 19.25 2738 % 21.25 54 1bs. BP-3024
(849 x 668 x 350) (774x 647 x333) | (819x470) | (307) | (641) | (489) (695 x 540)

N302413HWT* | 33.41x26.32x 1479 | 3046 x 25.47 x 14.10 | 32.25x 1850 | 13.1 | 2525 | 19.25 27.38x 21.25 55 Ibs. BP-3024
(849 x 668 x 376) (774x 647 x358) | (819x470) | (333) | (641) | (489) (695 x 540)

N302414HWT | 33.41x26.32x15.79 | 3046 x 2547 x 15.10 | 32.25x 1850 | 14.1 | 2525 | 19.25 2738 x 21.25 56 Ibs. BP-3024
(849 x 668 x 401) (774 x 647 x 384) | (819x470) | (358) | (641) | (489) (695 x 540)

N302415HWT* | 33.41x26.32x 16.79 | 3046 x 25.47 x 16.10 | 32.25x 1850 | 15.1 | 2525 | 19.25 27.38x 21.25 58 Ibs. BP-3024
(849 x 668 x 426) (774 x 647 x 409) | (819x470) | (384) | (641) | (489) (695 x 540)

N302416HWT | 33.41x26.32x17.79 | 3046 x 25.47 x 17.10 | 32.25x 1850 | 16.1 | 25.25 | 19.25 2738 x 21.25 62 Ibs. BP-3024
(849 x 668 x 452) (774 x 647 x 434) | (819x470) | (409) | (641) | (489) (695 x 540)

N302417HWT* | 33.41x26.32 x18.79 | 3046 x 25.47 x 18.10 | 32.25x 1850 | 17.1 | 2525 | 19.25 27.38x 21.25 63 Ibs. BP-3024
(849 x 668 x 477) (774X 647 x 460) | (819x470) | (434) | (641) | (489) (695 x 540)

N302418HWT* | 33.41x26.32 x19.79 | 3046 x 25.47 x 19.10 | 32.25x 1850 | 18.1 | 25.25 | 19.25 27.38x 21.25 64 Ibs. BP-3024
(849 x 668 x 503) (774X 647 x 485) | (819x470) | (460) | (641) | (489) (695 x 540)

N302419HWT* | 33.41x26.32x20.79 | 30.46 x 25.47 x 20.10 | 32.25x 1850 | 19.1 | 25.25 | 19.25 2738x21.25 65 Ibs. BP-3024
(849 X 668 x 528) (774 x 647 x511) | (819x470) | (485) | (641) | (489) (695 x 540)

N30242THWT* | 33.41x26.32x21.79 | 30.46 x 25.47 x 21.10 | 32.25x 1850 | 20.1 | 25.25 | 19.25 2738 x 21.25 66 Ibs. BP-3024
(849 x 668 x 553) (774X 647 x536) | (819x470) | (511) | (641) | (489) (695 x 540)

N302422HWT | 33.41x26.32x22.79 | 30.46 x 25.47 x 2110 | 32.25x 1850 | 21.1 | 25.25 | 19.25 2738x21.25 67 Ibs. BP-3024
(849 x 668 x 579) (774x 647 x536) | (819x470) | (536) | (641) | (489) (695 x 540)

N3630BHWT | 39.31x3250x10.05 | 36.31x3169x9.36 |38.13x23.88 | 836 | 3125 | 25.25 33.25x 27.25 75 Ibs. BP-3630
(999 x 826 x 255) (922X 805%238) | (968x606) | (212) | (794) | (641) (845 x 692)

N363010HWT | 39.31x3250x12.05 | 36.31x31.69x 11.36 | 38.13x23.88 | 10.36 | 3125 | 25.25 33.25x 27.25 78 1bs. BP-3630
(999 X 826 x 306) (922 x 805 x289) | (968 x606) | (263) | (794) | (641) (845 x 692)

N36301ZHWT | 39.31x32.50 x 14.05 | 36.31x31.69x 13.36 | 38.13x23.88 | 1236 | 3125 | 25.25 33.25x 27.25 81 Ibs. BP-3630
(999 826 x 357) (922 x 805 x339) | (968 x606) | (314) | (794) | (641) (845 x 692)

N363013HWT* | 39.31x 3250 x 15.08 | 36.31x 31.69 x 14.39 | 38.13x23.88 | 13.39 | 3125 | 25.25 33.25x 27.25 85 Ibs. BP-3630
(999 x 826 x 383) (922 x 805 x366) | (968 x606) | (340) | (794) | (641) (845 x 692)

N3630T4HWT* | 39.31x32.50 x 16.08 | 36.31 x 31.69x 15.39 | 38.13x23.88 | 1439 | 3125 | 25.25 33.25x 27.25 87 Ibs. BP-3630
(999 x 826 x 408) (922 x 805 x391) | (968 x606) | (366) | (794) | (641) (845 x 692)

*Available as made to order.

e Sizes indicated in RED are available in ColorGuard
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W
- P —
]
1S [e]
2
A M
c]
0
=]
B
—
T o
\
Cc
B
T

SECTION A-A

SECTION B-B

Number of Latches
HWT WT FHLWT
STAINLESS | LIFT OFF | FIBERGLASS
STEEL COVER HINGE
HINGE
N1610* 2 4 2
N2016 2 4 2
N2412 2 4 2
N2420 4 6 4
N2424 4 6 4
N3020 5 6 5
N3024 9 8 5
N4836 10 14 10

*N1610 has no padlock hasp feature

NOTE: Mounting hole dimension is .50 inches.

Optional back panels available in various materials. See Accessories section.

Control Enclosures Type 4X - “HWT” Configuration Dimensions (continued)

CATALOG OVERALL INSIDE MOUNTING ENCLOSURE OPENING | ENCLOSURE | PANEL

NUMBER HXW XD AXBXC EXF J K | L M X N WEIGHT | NUMBER

N3630TSHWT | 31x3250x17.08 | 36.31x31.69x 16.39 [38.13x23.88 | 1539 | 3125 | 25.25 33.25x27.25 88 Ibs. BP-3630
(999826 x434) | (922x805x416) | (968x606) | (391) | (794) | (641) (845 x 692)

N363016HWT | 39.31x32.50 x 18.08 | 36.31 x 31.69 x 17.39 [38.13x23.88 | 1639 | 3125 | 25.25 33.25%27.25 89 Ibs. BP-3630
(999826 x459) | (922x805x442) | (968x606) | (416) | (794) | (641) (845 x 692)

N363017HWT* | 39.31x3250x 19.08 | 36.31x 3169 x 18.39 |3813x23.88 |17.39 | 31.25 | 2525 33.25x27.25 90 Ibs. BP-3630
(999826 x 485) | (922x805x467) | (968x606) | (442) | (794) | (641) (845 x 692)

N363018HWT* | 39.31x3250x20.08 | 36.31x 3169 19.39 |3813x23.88 |18.39 | 31.25 | 2525 33.25x27.25 91 Ibs. BP-3630
(999 x826x510) | (922x805x493) | (968x606) | (467) | (794) | (641) (845 x 692)

N3630T9HWT* | 39.31x3250x 21.08 | 36.31x 3169x20.39 |3813x23.88 |19.39 | 31.25 | 2525 33.25x27.25 92 Ibs. BP-3630
(999 x826x535) | (922x805x518) | (968x606) | (492) | (794) | (641) (845 X 692)

N363020HWT* | 39.31x3250x 22.08 | 36.31x 3169x21.39 |3813x23.88 |20.39 | 31.25 | 2525 33.25x27.25 93 Ibs. BP-3630
(999x826x561) | (922x805x543) | (968x606) | (518) | (794) | (641) (845 x 692)

N36302THWT* | 39.31x3250x 23.08 | 36.31x 3169 22.39 |3813x23.88 |21.39 | 31.25 | 2525 33.25x27.25 94 Ibs. BP-3630
(999 x 826 x 586) | (922 x805x569) | (968x606) | (543) | (794) | (641) (845 X 692)

N363022HWT* | 39.31x 3250 x 24.08 | 36.31x 3169 23.39 |3813x23.88 | 2239 | 31.25 | 2525 33.25x27.25 95 Ibs. BP-3630
(999 x826x 612) | (922x805x594) | (968x606) | (569) | (794) | (641) (845 x 692)

N363023HWT | 39.31x 3250 x 25.08 | 36.31 X 31.69 x 24.39 [38.13%23.88 | 2339 | 3125 | 25.25 33.25x27.25 96 Ibs. BP-3630
(999 x826x 637) | (922x805x620) | (968x606) | (594) | (794) | (641) (845 x 692)

N363613HWT* | 39.50 x 36.50 x 1456 | 36.25 x 36.25 x 13.88 |38.25x 2850 | 12.87 | 29 | 31 32.00 x 32.00 88 Ibs. BP-3636
(1003x927x370) | (921x921x352) | (972x724) | (327) | (737) | (787) (813 x813)

*Available as made to order.
All measures are in inches, items in parentheses are in millimeters.

Stahlin Enclosures * 500 Maple Street, Belding, Ml 48809 e Phone: 616-794-0700 ° Fax: 616-794-3378 * www.stahlin.com
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IEC Mortor ProTtEction CIrRcuiT BREAKERS
Series 330

c3controls’ Series 330 Motor Protection Circuit Breakers provide

reliable overload and short circuit protection for all your motor control
applications. Our motor protection circuit breakers are ideal for use in
multi-motor applications — providing space savings, labor savings, and

cost savings. They install on a standard 35mm DIN rail, and they work with a

variety of accessories to make wiring as easy as possible.

Motor Protection Circuit Breakers 70
with Thermal and Magnetic
Trip Elements

Motor Protection Circuit Breakers 71
with Magnetic Trip Elements

Accessories 74
Specifications 77

Conformity to Standards:  Certifications:

Circuit Diagrams 81

UL 508 UL File #: E187641 (Guide NLRV, NLRV7)
CSA C22.2 No. 14
[EC 60947-1, 60947-4-1 CE Marked (per EU Low Voltage Directive Tnp Characteristics 82

73/23/EEC and 93/68/EEC)

c@us C€ Dimensions 83

www.c3controls.com | EVERYTHING UNDER CONTROL | 724-775-7926 | Fax 724-775-5283
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330

IEC MOTOR PROTECTION CIRCUIT BREAKERS

c3controls Series 330-T25S Motor Protection Circuit Breakers include both thermal
and magnetic trip elements for overload and short circuit protection. They are
ideal for use with Series 300 Contactors in group motor installations where

panel space is a premium and device modularity is required to satisfy virtually

any application requirement. For the simplest applications, they can

also be used by themselves as manual motor controllers. cULus and

CE Markings make them suitable for use anywhere in the world.

Small size, IP20 guarded terminals with dual terminal markings, and

shared accessories will help reduce your total installed costs and

enhance the features and performance of your equipment. Just look

and see what the Series 330-T25S and 330-M25S have to offer.

Product features include:

e Certified as Manual Motor Controllers Suitable as Motor
Disconnects for use in group motor installations in accordance

with the NEC (National Electrical Code).

e Two versions available — with thermal and magnetic trip elements which
provide overload protection and short circuit protection, and magnetic trip
element only for short circuit protection. Use the magnetic trip element only version
with Series 320 Overload Relays for overload protection and the other outstanding
features of the Series 320.

e Trip Class 10 for reliable and accurate protection against overload conditions, 330-T25S only.

e Designed for optimum performance with Series 300-S09 to 300-S25 Contactors in group
motor installations, and can achieve Type 2 coordination in circuits capable of delivering
up to 50kA at 460V.

e Meets [EC 60947 requirements for starters and circuit breakers and provides isolation
functionality.

e Modular design and a wide variety of accessories including standard auxiliary contacts, trip
indicating auxiliary contacts, shunt and undervoltage release modules, and many wiring
accessories such as commoning links and feeder terminals for easy distribution of power to
multiple motor protection circuit breakers.

e Snap-on accessories are easily installed without the use of tools, lowering assembly and
installation costs.

e Compact size — only 45mm (1.77”) wide up to 15HP @ 460V (12.5kW @ 400V) to

minimize the amount of panel area required.

e The “ON/OFF” manual operator enables individual motor circuits to be easily isolated
without having to disconnect all of the circuits in a control panel.

e Operators can be padlocked in the “OFF” position (max. one 4.9mm [0.193”] padlock)
preventing the motor protection circuit breaker from being turned “ON” when the equipment
is being serviced.

e Visible trip indication for fast identification of which device tripped in a control panel where
multiple motor protection circuit breakers are installed.

e [P20 guarded terminals with dual terminal markings prevent accidental contact with
live parts.

» o«

e Combination head terminal screws allow the use of “straight”, “phillips”, or “posidrive”
screwdrivers for fast and reliable wiring.

e Device identification marker for labeling motor protection circuit breakers simplifies trouble
shooting in panels with many devices.

e Universal ratings and markings: A, kW, and HP ratings as well as applicable 3rd party
certification markings.

e Test function to verify the performance of the device and the proper operation of the
control circuit and accessories.

r?3 v vw.c3controls.com | EVERYTHING UNDER CONTROL | 724-775-7926 | Fax 724-775-5283
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IEC MOTOR PROTECTION CIRCUIT BREAKERS

While Series 330 Motor Protection Circuit Breakers are certified as Manual Motor Controllers Suitable as Motor Disconnects, and can
be used to manually control individual motors and protect them against overload and short circuit currents, the greatest benefits can
be realized by using the Series 330 Motor Protection Circuit Breakers in conjunction with Series 300 Contactors and Series 330 wiring
accessories in Group Motor Installations.

sdI)vidg 1inJdi9 NOILD310dg 4010 J3]

UNIQUE PRODUCT FEATURES

SPACE SAVINGS

Control panel sizes can be reduced because the short circuit protection provided by the
Series 330 Motor Protection Circuit Breaker enables individual motor branch circuit
fuses or circuit breakers and overload relays to be eliminated.

LABOR SAVINGS

Starter assembly and installation of the starter assemblies in Group Motor Installations
is easier and faster with the use of connection modules between the contactor and
motor protection circuit breaker and commoning links to conveniently distribute power
to multiple starter assemblies. In addition to labor savings, the components look nice
too, and provide [P20 protection to guard against accidental contact with live parts.

CoST SAVINGS

Smaller size enclosures, reduced wiring, and DIN rail installation all combine to provide
a lower cost control panel with superior performance in normal operating conditions as
well as in overload or short circuit conditions.

TRADITIONAL MULTI-MOTOR APPLICATION GROUP MOTOR APPLICATION

Non-Fused Fusible Disconnect Switch

Disconnect Y 7\(7\( or_Mo!ded Case Y
Switch /% z Circuit Breaker

|

1

1 1
Fuses or
Molded Case i i
Circuit Breakers
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SPECIFICATIONS:

ELECTRICAL SPECIFICATIONS

CAT. NO. 330-T255%#¥* AND 330-M255%#

series

| SPECIFICATIONS 330

2016 | 2025 | 2c40 | 2063 | 2010 [ 2016 | 2025 | 2040 | 2063 | 2010 | 2016 | 2u20 | 2U25
ELECTRICAL GENERAL
UNITS
Rated Operating Current A 0.16 0.25 0.40 0.63 1.0 1.6 25 4.0 6.3 10 16 20 25
Current Setting Range® A 01~ | 016~ | 025~ | 040~ | 063~ | 1.0~ 1.6 ~ 25~ | 40~ | 63~ 10 ~ 16 ~ 20 ~
0.16 0.25 0.40 0.63 1.0 1.6 25 4.0 6.3 10 16 20 25
Magnetic Trip Current A 1.9 3.0 48 15 12 19 30 43 75 120 190 240 300
Rated Operating Frequency Hz 50/60
Heat Dissipation W 5 | 5 | 5 | 5 | 6 | 6 | 6 | 6 | 6 | 7 | 8 | 8 | 8
Electrical Life Ops. 100,000
Maximum Operating Rate Ops./Hr. 15
ELECTRICAL UL/CSA APPLICATIONS
Rated Operating Voltage, Ue VAC 600
RATED 1 PHASE OPERATING POWER, Pe
115V HP — — — — — — — 1/8 174 12 1 1-1/2 2
230V HP — — — — — 1710 1/6 13 3/4 1-1/2 3 3 3
RATED 3 PHASE OPERATING POWER, Pe
200V HP — — — — — 1/4 12 3/4 1-1/2 3 5 5 7-1/2
230V HP — — — — — 13 172 1 1-1/2 3 5 7172 | 71172
460V HP — — — — 12 3/4 1-1/2 2 5 7-1/2 10 15 15
575V HP — — — 1/4 1/2 1 1-1/2 3 5 10 15 20 20
MANUAL MOTOR CONTROLLER,
MAKIMUM SHORT CIRCUIT CURRENT®
@ 430V kA 50 50 50 50 50 50 50 50 50 50 50 50 50
@ 600V kA 25 25 25 25 25 25 25 25 25 25 25 25 25
MANUAL MOTOR CONTROLLER IN
GROUP INSTALLATIONS, MAXIMUM
SHORT CIRCUIT CURRENT®
@ 430V kA 50 50 50 50 50 50 50 50 50 50 50 50 50
Maximum Fuse® A 250 250 250 250 250 250 250 250 250 250 250 250 250
@ 600V kA 25 25 25 25 25 25 25 25 25 25 25 25 25
Maximum Fuse® A 250 250 250 250 250 250 250 250 250 250 250 250 250
MANUAL MOTOR CONTROLLER
SUITABLE FOR TAP CONDUCTOR
PROTECTION IN GROUP INSTALLATIONS,
MAKIMUM SHORT CIRCUIT CURRENT
@ 430V kA 50 50 50 50 50 50 50 50 50 50 50 50 50
Maximum Fuse or Circuit Breaker®| kA 125 125 125 125 125 125 125 125 125 125 160 250 250
@ 600V kA 25 25 25 25 25 25 25 25 25 25 25 25 25
Maximum Fuse or Circuit Breaker®| kA 125 125 125 125 125 125 125 125 125 125 160 250 250

@® 330-T25S only.
@ When protected by Class J fuses.

® Not to exceed the maximum fuse/circuit breaker size. Per the National Electrical Code.

www.c3controls.com | EVERYTHING UNDER CONTROL | 724-775-7926 | Fax 724-775-5283
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330 SpPEciIFicAaTIONS |

ELECTRICAL SPECIFICATIONS

CAT. NO. 330-T255%*** AND 330-M255%*#*

216 | 2025 | 2c40 | 2C63 | 2010 | 2D16 | 2D25 | 2n4n| znss| 2u1n| 2u1s| 2020 | 2025

ELECTRICAL IEC APPLICATIONS

UNITS

Rated Insulation Voltage, Ui Vv 690

Rated Impulse Voltage, Uimp kv 6

Rated Operating Voltage, Ue VAC 690

RATED 3 PHASE AC-3

OPERATING POWER, Pe
230V kW — — — 0.06 0.12 0.18 0.37 0.75 1.1 2.2 3.7 3.7 55
400/415V kw — 0.06 0.09 0.12 0.25 0.55 0.75 1.5 22 4 15 9 12.5
500V kW — 0.06 0.12 0.25 0.37 0.75 1.1 22 3 4 9 12.5 15
690V kW 0.06 0.12 0.18 0.25 0.55 1.1 15 3 4 15 12.5 15 22

ULTIMATE SHORT CIRCUIT

BREAKING CAPACITY, Icu
230V kA 100 100 100 100 100 100 100 100 100 100 100 100 100
400/415V kA 100 100 100 100 100 100 100 100 100 50 50 50 50
440V kA 100 100 100 100 100 100 100 100 100 50 50 50 50
500V kA 100 100 100 100 100 100 100 100 100 42 10 10 10
690V kA 100 100 100 100 100 100 8 6 6 6 4 4 4

RATED SERVICE SHORT CIRCUIT

BREAKING CAPACITY, Ics
230V kA 100 100 100 100 100 100 100 100 100 100 100 100 100
400/415V kA 100 100 100 100 100 25 25 25 25 25 25 25 25
440V kA 100 100 100 100 100 100 100 100 100 25 15 15 15
500V kA 100 100 100 100 100 100 100 100 100 21 8 8 8
690V kA 100 100 100 100 100 100 8 3 3 3 3 3 3

BACK-UP FUSES, g6/glo
230V A ® ® ® ® ® ® ® ® ® ® ® ® ®
400/415V A ® ® ® ® ® ® ® ® ® ® 100 125 125
400V A ® ® ® ® ® ® ® ® ® 80 80 80 100
500V A ® ® ® ® ® ® ® ® ® 63 80 80 80
690V A ® ® ® ® ® ® 25 32 50 50 63 63 63

MECHANICAL

Mechanical Life Ops. 100,000

ENVIRONMENTAL

Ambient Operating Temperature -20 ~ 60° C (-4 to 140° F)

Ambient Storage Temperature -50 ~80° C (58 to 176° F)

Altitude 2,000m/6,562ft.

Shock g 15

@® Back-up fuse required only if Icc > lcu.
® No back-up fuse required.

C vww.c3controls.com | EVERYTHING UNDER CONTROL | 724-775-7926 | Fax 724-775-5283
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CONSTRUCTION SPECIFICATIONS

series

| SPECIFICATIONS 330
. consmAcrOvSsPEORCATONS |

CAT. NO. 330-T255*#** AND 330-M258%##*
2016 | 2c25 | 2c40 | 2C63 | 2010 | 2016 | 2025 | 2040 | 2063 | 2010 | 2016 | 2020 | 2U25
CONSTRUCTION
UNITS
Over Voltage Category — I}
Pollution Degree — 3
INGRESS PROTECTION
Main Terminals IP20
WEIGHT kg 330-T25S:0.322  330-M25S: 0.320
Ibs 330-T25S: 0.71  330-M25S: 0.70
CONDUCTOR CROSS SECTION
Solid Wire mm? 1x15~60r2x15~6
Stranded Wire mm? 2x15~6
Solid or Stranded Wire AWG 2x14~10
TIGHTENING TORQUE Nm 2~25
Lb-in 17.7 ~ 221
TYPE 2 COORDINATION SPECIFICATIONSy
MOTOR PROTECTION CIRCUIT BREAKER
WITH THERMAL AND WITH MAGNETIC MAXIMUM SHORT CIRCUIT MAKIMUM FUSE
MAGNETIC TRIP ELEMENTS TRIP ELEMENT ONLY CURRENT @ 480U OR CIRCUIT BREAKER (AMP)» CONTACTORG
330-T25S-2C16 330-M25S-2C16 50kA 125 300-S09
330-T25S-2C25 330-M25S-2C25 50kA 125 300-S09
330-T25S-2C40 330-M25S-2C40 50kA 125 300-S09
330-T25S-2C63 330-M25S-2C63 50kA 125 300-S09
330-T25S-2D10 330-M25S-2D10 50kA 125 300-S09
330-T25S-2D16 330-M25S-2D16 50kA 125 300-S09
330-T25S-2D25 330-M25S-2D25 50kA 125 300-S09
330-T25S-2D40 330-M25S-2D40 50kA 125 300-S09
330-T25S-2D63 330-M25S-2D63 50kA 125 300-S09
330-T25S-2U10 330-M25S-2U10 50kA 125 300-S09
1 330-T-258-2U1B 330-M25S-2U16 50kA 160 300-S12
330-T25S-2U20 330-M25S-2U20 50kA 250 300-S18
330-T25S-2U25 330-M25S-2U25 50kA 250 300-S25

@ Per the National Electrical Code.

@ Type 2 Coordination requires that, under short-circuit conditions, the contactor or starter shall cause no danger to persons or installation and shall be suitable for further use.
The risk of contact welding is recognized, in which case the manufacturer shall indicate the measures to be taken with regard to the maintenance of the equipment.

® Minimum size contactor shown. Type 2 Coordination can also be achieved with a larger size contactor. For example: a 300-S12 instead of a 300-S09, or a 300-S18 instead of a 300-S12.

330-T25S & 300-S

330-M25S & 300-S

www.c3controls.com | EVERYTHING UNDER CONTROL | 724-775-7926 | Fax 724-775-5283

sd3)vidg 1InJddig NOI1J310dg HdO010 93]

79



cyrilb
Rectangle

cyrilb
Line


series

330 SpPEciIFicAaTIONS |

AUXILIARY CONTACTS SPECIFICATIONS

SIDE MOUNTED AUXILIARY CONTACT FRONT MOUNTED AUXILIARY CONTACT
330-SA 330-FA
ELECTRICAL GENERAL
UNITS
Minimum Switching Capacity 5mA @ 17V 5mA @ 17V
ELECTRICAL UL/CSA APPLICATIONS
Rated Operating Voltage, Ue Vv 600 300
PILOT DUTY RATING
AC AB00 C300
DC Q600 R300
General Use 10A @ 600V 2.5A @ 240V
ELECTRICAL IEC APPLICATIONS
Rated Insulation Voltage, Ui " 690 250
Rated Operating Voltage, Ue V 690 250
RATED AC-15 OPERATING CURRENT, le
24V A 6 2
230V A 4 0.5
380-415V A 3 —
440-500V A 2 —
RATED DC-13 OPERATING CURRENT, le
24V A 2 0.15
60V A 0.5 —
110V A 0.5 —
220V A 0.25 —
Short Circuit Protection
with Fuses (gG/gL) A 10 10
CONSTRUCTION
Over Voltage Category I} 1}
Pollution Degree 3 3
INGRESS PROTECTION
Control Circuit Terminals IP20 1P20
WEIGHT g 20 38
oz. 0.71 1.34
CONDUCTOR CROSS SECTION
Solid Wire mm? 1x05~250r2x05~25 1x05~250r2x05~25
Stranded Wire mm? 1x05~250r2x05~25 1x05~250r2x05~25
Solid or Stranded Wire AWG 1x18~140r2x18~14 1x18~140r2x18~14
TIGHTENING TORQUE Nm 1~125 1~125
Lb-in. 89~111 89~111

OPERATING POSITION

www.c3controls.com | EVERYTHING UNDER CONTROL | 724-775-7926 | Fax 724-775-5283




RELEASE MODULES SPECIFICATIONS

| SPECIFICATIONS 330

series
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UNDERVOLTAGE RELEASE MODULES 330-UR
ELECTRICAL
UNITS
Rated Operating Voltage, Ue vV 24 ~ 600
Pick-Up Voltage — 85~ 110%
Drop-0ut Voltage — 70 ~ 35%
CONSTRUCTION
INGRESS PROTECTION
Control Circuit Terminals 1P20
IWEIGHT g 115
0z. 41
CONDUCTOR CROSS SECTION
Solid Wire mm? 1x05~250r2x05~25
Stranded Wire mm? 1x05~250r2x05~25
Solid or Stranded Wire AWG 1x18~140r2x18~14
TIGHTENING TORAQUE Nm 1~1.25
Lb-in. 89~11.1
SHUNT RELEASE MODULES 330-SR
ELECTRICAL
Rated Operating Voltage, Ue V 24 ~ 600
Operating Range — 70 ~ 110%
POWER CONSUMPTION
Pick-Up VA 20.2
Sealed VA 7.2
CONSTRUCTION
INGRESS PROTECTION
Control Circuit Terminals 1P20
WWEIGHT g 115
0z. 41
CONDUCTOR CROSS SECTION
Solid Wire mm? 1x05~250r2x05~25
Stranded Wire mm? 1x05~250r2x05~25
Solid or Stranded Wire AWG 1x18~140r2x18~14
TIGHTENING TORQUE Nm 1~1.25
Lb-in. 89~11.1

1 PHASE — 1 POLE
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1 L111 L2;3 L3|5
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TRIP CHARACTERISTICS |
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*Note: Protection below short circuit rating (12x Full Load Current) is

provided by an overload protective device (ex. Series 320 or similar
function built into the motor).
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QOU Miniature Circuit Breakers and Switches
Application Information

APPLICATION INFORMATION
QOU Miniature Circuit Breaker Types

Miniature molded case circuit breakers are intended for use in residential and commercial applications.
They are tested and listed according to UL Standard 489 and CSA Standard C22.2 No. 5-02 for
molded case circuit breakers and enclosures.

QOU miniature circuit breakers are unit-mount (lug/lug) thermal-magnetic circuit breakers which:

* Provide a means to manually open a circuit.
* Automatically open a circuit under overload or short circuit conditions.

* Feature common tripping of all poles.

¢ Havea Visi-Trip® trip indicator.

e Can be flush-, surface-, or DIN rail-mounted.

* Has lugs at both ends (cable-in/cable-out construction)
¢ Operate in any position.

¢ Are fully tested, UL Listed, and CSA certified for reverse connection without restrictive line/load
markings.

Non-automatic Switches

QOU non-automatic switches are intended for use as disconnect devices only. UL Standard 489
requires switches to be protected by a thermal-magnetic circuit breaker (or fuse) of equivalent rating.
QOU switches are UL Listed for use on circuits capable of delivering not more than 10,000 amperes
when protected by an equivalent rated circuit breaker or fuse. QOU switches contain no automatic
tripping mechanisms and do not provide overcurrent protection.

Description

QOU miniature circuit breakers and switches are available for surface-, flush-, or DIN rail mounted
applications in one-, two-, and three-pole constructions. QOU miniature circuit breakers are used for
overcurrent protection and switching on both ac and dc electrical systems. QOU circuit breakers and
switches measure 0.75 in. (19 mm) wide per pole. Two- and three-pole circuit breakers are both
equipped with an internal crossbar for common tripping of all poles. QOU switches are available in
one-pole, 60 ampere and two- and three-pole, 60, 100 and 125 ampere construction.

Cases for QOU miniature circuit breakers and switches are constructed of a glass-reinforced insulating
material that provides high dielectric strength. Current carrying components are isolated from the
handle. The handle position indicates whether the circuit breaker is off, on or tripped.

Applications
One-pole QOU miniature circuit breakers rated 120/240 Vac are UL Listed for use on 120/240 Vac

single-phase, three-wire or 208Y/120 Vac three-phase, four-wire electrical systems.

Two-pole QOU circuit breakers rated 120/240 Vac are UL Listed for use on 120/240 Vac single-phase,
three-wire or 208Y/120 Vac three-phase, four-wire electrical systems. They cannot be used on 240
Vac delta systems. Use QOU-H two-pole circuit breakers rated 240 Vac on 240 Vac delta and 240 Vac
single-phase, two wire systems.

Three-pole QOU circuit breakers rated 240 Vac are UL Listed for use on any system where the maximum
phase-to-phase or phase-to-ground voltage is 240 Vac or less.

For application information on other systems, contact your local field office

© 2005 Schneider Electric All Rights Reserved DET= 09/2005



QOU Miniature Circuit Breakers and Switches
Application Information

Table 1: Selection Data
Catalog Number
One-Pole Two-Pole Three-Pole
Terminal
Rating 120/240 Vac 120/240 Vac 240 Vac 120/240 Vac 240 Vac Lug Wire
Size (AWG)
10K AIR 22K AIR 10 K AIR 22K AIR 10K AIR
10 A QOU110 — QOU210 — QOU310
15 A QOU115* QOU115VH QOU215* QOU215H* QOU215VH QOU315*
15A | QOU115HM* — — — —
20A QOU120* QOU120VH QOU220* QOU220H* QOU220VH QOU320*
20A | QOU120HM*T — — — —
25A QOU125* QOU125VH QOU225* QOU225H* QOU225VH QOU325*  |1—#14-#2
30A QOU130* QOU130VH QOU230* QOU230H* QOU230VH QOU330* |CuorAl
35A QOU135* QOU135VH QOU235* — QOU235VH QOU335*
40 A QOU140* QOU140VH QOU240* — QOU240VH QOU340*
45 A QOU145* QOU145VH QOU245* — QOU245VH QOU345*
50 A QOU150* QOU150VH QOU250* — QOU250VH QOU350*
60 A QOU160* QOU160VH QOU260* — QOU260VH QOU360*
70A QOU170* — QOU270* — — Qou370*
80 A QOU180* — QOU280* — — QOU380*
90 A QOU190¥ — QOU290* — — QOU390* 1—#12-42/0
100 A QOU1100¥ — QOU2100% — — QOU3100% CuorAl
125 A — — Qou2125% — — —
Switch—60 Amperes Max.—240 Vac QOU200 QOU300 1—#14-#2
Switch—100 Amperes Max.—240 Vac QOU2000% QOU3000*
Switch—125 Amperes Max.—240 Vac QOU20001i QOU30001i 124200

* UL Listed as HACR type for use with heating, air conditioning and refrigeration equipment containing motor-group combinations
and marked for use with HACR type circuit breakers.

U High-magnetic trip circuit breakers. Recommended for applications where high initial inrush current can occur and for individual
dimmer applications.

* Available as Series 1 with forward box lugs only. (No optional terminations)
Tripping Mechanisms

A tripping mechanism is an assembly within the circuit breaker molded case that causes the circuit
breaker to open automatically under sustained overload or short circuit conditions.

The tripping mechanisms in two- and three-pole circuit breakers operate such that an overcurrent on
any pole of the circuit breaker will cause all poles of the circuit breaker to open simultaneously.
Thermal and magnetic factory calibration (with current) is performed on each pole of every Square D
circuit breaker.

These mechanisms operate to trip the circuit breaker:

e Thermal trip
* Magnetic trip
e Optional shunt trip accessory (see Accessories, page 12)

The sensing system is an integral part of a thermal-magnetic circuit breaker. The sensing system
continually monitors current flowing through the circuit breaker. It detects abnormal current conditions
and, depending on the magnitude of the current, initiates an inverse-time or an instantaneous tripping
response. This action causes the tripping mechanism to open the circuit breaker contacts and interrupt
current flow. The speed of the tripping process must be controllable and inversely matched to the
severity of the overcurrent. QOU miniature circuit breakers have an over-center toggle mechanism for
quick-make, quick-break action with positive handle indication. The handle assumes a position
between ON (I) and OFF (O) when the circuit breaker has tripped.
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QOU Miniature Circuit Breakers and Switches
Application Information

Thermal Trip

The thermal trip element of a circuit breaker is a root-mean-squared (rms) current sensing device. The
thermal element, or bimetal, is constructed from metals with dissimilar rates of expansion bonded
together. The thermal element responds to overloads by reacting to the heat generated both by the
current flowing through the circuit breaker and by the heat contribution from ambient conditions. The
bending force of the bimetal causes the circuit breaker to trip (see Figure 1). The deflection of the
bimetal is predictable as a function of current and time. This is the inverse time tripping characteristic of
the thermal element, i.e., the tripping time decreases as the magnitude of the current increases.

Square D calibrates the thermal elements and they are not field-adjustable. The thermal trip elements
are calibrated for 40° C (104° F) ambient temperature, per UL Standard 489 and CSA Standard C22.2
No. 5-02.

Circuit Breaker
Contacts

07203042

Bimetal
—(0) !
|

Current In Spring

Normal Conditions Thermal Trip

Figure 1: Thermal Tripping
Magnetic Trip

The magnetic (instantaneous) trip element uses an electromagnetic assembly to trip the circuit breaker
instantaneously (with no intentional delay) at or above a predetermined current value. During a short
circuit of sufficient magnitude, the high-level current passing through the conductor rapidly increases
the magnetic field of the electromagnet that attracts the armature. As the armature is drawn toward the
electromagnet, it initiates an unlatching action and opens the circuit breaker contact (see Figure 2).

Circuit Breaker a

Contacts
Spring Current Out /
C—— 1 conductor
S
I_Ii—l

Electromagnet

Armature

Current In
Normal Conditions Normal Conditions

Figure 2: Magnetic Tripping
Trip Indicator
When the QOU miniature circuit breaker is tripped, the handle assumes a position between ON (1) and

OFF (O) and the red Visi-Trip® indicator (A) appears in a window in the circuit breaker case. Reset the
circuit breaker and Visi-Trip indicator by pushing the handle to OFF and then to ON.
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QOU Miniature Circuit Breakers and Switches
Application Information

Line and Load Connections

QOU miniature circuit breakers are supplied with two types of lug configuration as standard, depending
on the continuous current rating:

e 10-70 ampere one- and two-pole; reversible lugs

e 10-60 ampere three-pole; reversible lugs

e Other ampere ratings; forward lugs only

The box-type lugs supplied on QOU miniature circuit breakers are UL Listed and CSA certified to
accept solid or stranded, aluminum or copper conductors These lugs are UL Listed to be used with

wire rated at 140° F, 167° F and 194° F (60° C, 75° C and 90° C), sized according to the NEC 176° F
(75° C) temperature rating. See the Accessories section for more information on terminations.

Optional terminations, such as quick connectors, are also available. See the Accessories section for
more information on terminations.

Ring-tongue terminals can be factory ordered using the following catalog nhumber designations:

e QOU_ _ 3100 (ring-tongue terminal wired from front)
* QOUR_ _ _5283 (ring-tongue terminal wired from rear)

Mounting Provisions

QOU miniature circuit breakers are supplied with mounting brackets for both line and load side
support. Mounting brackets are field installable and can be attached to the front or back of the circuit
breaker molded case. See the Accessories section for more information on mounting brackets.
Tapped mounting feet can be ordered using the catalog number designation QOU_ _ _3100.

All QOU miniature circuit breakers also come equipped with slots in the molded case for DIN rail
mounting.

These miniature circuit breakers are designed for use with a standard 35 mm DIN mounting rail
(DIN/EU 50 022, 0.30 x 1.38 in. [7.5 mm x 35 mm]).

Standards

Square D brand QOU miniature circuit breakers are manufactured and tested according to the
following standards:

e UL Standard 489 (File E84967)

* NEMA Standard AB1

e Canadian Standards Association CSA C22.2 No. 5-02

e |EC 60947-2

* CE

Square D brand QOU non-automatic switches comply with:

e UL Standard 489
¢ Canadian Standards Association CSA C22.2 No. 5-02

NOTE: Circuit breakers are to be applied by guidelines detailed in the NEC and other applicable
electrical codes.
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QOU Miniature Circuit Breakers and Switches
Application Information

Catalog Numbers

Square D brand circuit breakers are ordered by a catalog number that includes the circuit breaker
family, description, number of poles, amperage rating and suffix.

Table 2: Catalog Numbers

Typical Catalog Number:

QO u 2 30 H 2100
QO Miniature Circuit Breaker Family

Description
U — Unit Mounted (Lugs on Both Ends)
No. of Poles

1-1-pole
2 - 2-pole

3 - 3-pole

Ampere Rating
10-125 Ampere Rating
00 =60 A, 000 = 100 A, and 0001 - 125 A QOU Switch

Rating
1- and 2-pole 2-pole 3-pole
No Letter-Standard 120/240 Vac Rating VH - 22,000 AIR No Letter - 240 Vac Rating
VH - 22,000 AIR H-240 Vac Rating VH - 22,000 AIR

Suffix
XXX (i.e., 2100) - Indicates Factory-installed Accessory (See page 12)

Ratings for QOU Miniature Circuit Breakers

When designing an electrical distribution system, overcurrent protective devices are generally selected
based on performance requirements. Factors influencing this selection include system voltage,
continuous current, interrupting rating and frequency.

QOU circuit breakers are selected by their ratings. A circuit breaker’s rating must meet or exceed the
parameters of the electrical system on which they are used.

Voltage Rating

A circuit breaker can be rated for alternating current (ac) or direct current (dc) or both. The established
voltage rating of a circuit breaker is based on design parameters such as clearance of current carrying
parts and dielectric withstand tests both through air and over surfaces. Voltage ratings indicate the
maximum voltage for the electrical system on which the circuit breaker can be applied.

The circuit breaker must have a voltage rating greater than or equal to the system voltage. When a
circuit breaker clears an overcurrent, it does so in two steps: First, the current sensing system
identifies the overcurrent and releases the tripping mechanism. This results in a parting of the
contacts. Then the circuit breaker must extinguish the voltage arc across the contacts. If the circuit
breaker has the correct voltage rating, it can efficiently extinguish this voltage arc. QOU miniature
circuit breakers are rated in the following UL 489 voltages, as shown in Table 3:

e 120/240 Vac

e 240 Vac
e 48Vdc
¢ 60Vdc

e 277 Vac for QYU, UL 1077 recognized supplementary protector only (not a branch circuit breaker)
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QOU Miniature Circuit Breakers and Switches
Application Information

Interrupting Rating

The interrupting rating of a circuit breaker is the highest current at rated voltage that the circuit breaker
is intended to interrupt under standard test conditions. Circuit breakers must be chosen with
interrupting ratings equal to or greater than the maximum available short-circuit current at the point
where the circuit breaker is applied in the system (See Table 3).

Table 3: Interrupting Rating
A UL Listed Interrupting Rating—RMS Sym. Amperes
Circuit No. of Ampere
Breaker ; P AC Volts DC Volts!
T Poles Rating
ype 120/240 240 277 48 60
10-30 NA NA 5 KA
1 10-70 10 kA NA NA 5 kA NA
80-100 10 kA NA NA NA 5 kA
QOuU ) 10-70 10 kA NA NA 5 kA NA
80-125 10 kA NA NA NA 5 KA
5 10-70 NA 10 kA NA 5 kA NA
80-100 NA 10 kA NA NA 5 KA
QOU-H 2 15-30 NA 10 kA NA 5 kA NA
QOU-VH 2 15-60 22 kA NA NA 5 kA NA

NA = Not Applicable

1 bpc ratings do not apply to circuit breakers rated for 10 A
Continuous Current Rating

The continuous current rating of a circuit breaker is defined by the National Electrical Manufacturers
Association (NEMA) as: “The maximum direct current or rms current, in amperes, at rated frequency
which a device or assembly will carry continuously without exceeding the specified limits of observable
temperature rise.” Sometimes referred to as the ampere rating or handle rating of the circuit breaker,
the continuous current rating relates to the system current flow under normal conditions.

UL Standard 489 states that circuit breakers must carry 100% of their continuous current rating
indefinitely (without tripping) at 104° F (40° C) in free air. QOU circuit breakers should be applied, per
the NEC, to carry 80% of their continuous current ratings in the intended enclosure. The continuous
current rating is indicated on the handle of each circuit breaker. See Table 1.

Switching Duty

The switching duty (SWD) listing applies only to 15 A and 20 A circuit breakers rated at 277 Vac or
less. The circuit breakers are subjected to specified temperature rise tests at predetermined periods
during the endurance operations.
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RXMeAB2F7

RPM32F7

RUMeeAB2B7

RPF2Bee

RSB1A160BD
+ RSZE1S48M

RXM Miniature Relays (page 4)

2 pole relays 12 A 1/2 hp (IEC ratlng 12 A)

oIe rela S: 8A 1/3 hp (IEC ratln —6A

4 pole relays; 3 A (low level), 1/16 hp (IEC rating = 3 A)

* Mechanical “relay status” indicator on all relays
¢ Pilot light option available

* Manual operator optional for all relays

e Built-in marking area

RPM Miniature Power Relays (page 13)

1 pole relays; 15 A, 1/2 hp (IEC rating = 15 A)

2 pole relays; 15 A, 1/2 hp (IEC rating = 15 A)

3 pole relays; 15 A, 1/2 hp (IEC rating = 15 A)

4 pole relays; 15 A, 1/2 hp (IEC rating = 15 A)

* Mechanical “relay status” indicator on all relays
¢ Pilot light option available

* Manual operator optional for all relays

e Built-in marking area

RUM Universal Relays (page 21)

2 pole relays; 8-pin, tube type; 16 A, 1/3 hp (IEC rating = 10 A)
3 pole relays; 11-pin, tube type; 16 A, 1/3 hp (IEC rating = 10 A)
2 pole relays; 8 blade type; 16 A, 1/3 hp (IEC rating = 10 A)

3 pole relays; 11 blade type; 16 A, 1/3 hp (IEC rating = 10 A)

* Mechanical “relay status” indicator on all relays
* Pilot light option available

* Manual operator optional for all relays

e Built-in marking area

RPF Power Relays (page 30)
Two Form C contacts; 30 A

Two Normally Open contacts; 30 A

¢ DIN track mountable
e Can be mounted directly to a panel

RSB Interface Relays (page 33)

Two Form C contacts; 8 A
One Form C contact; 12 A
One Form C contact; 16 A

General Technical Information (page 38)

Relay contact types
Utilization categories
Protection categories
Protection modules

Zelio® Plug-in Relays
Selection Guide

01/2008
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Zelio® Plug-in Relays RXM Miniature Relays
Product Description

Product Description

2 The RXM miniature relay range consists of:

1. 12 Arelays with DPDT contacts, 10 A relays with 3PDT contacts,
6 A relays with 4PDT contacts, and 3 A “low level” relays with 4PDT
contacts. All of these relays have the same dimensions.

2. Sockets with mixed or separate contact terminals.

Protection modules (diode, RC circuit or varistor). All these modules are
common to all sockets.

4. A metal hold-down clip for all sockets.

4
or 5. A plastic hold-down clip for all sockets.
—5 6. A 2-pole bus jumper that can be used on sockets with separate contact
terminals to simplify wiring when creating a jumper between the coil
terminals.

7. Clip-in markers for all the sockets except RXZ E2M114.

|
’78 Relay Description
’71

2 1. Spring return push button for testing the contacts (green: DC, red: AC).
3 2. Mechanical “relay status” indicator.
3. Optional removable lock-down door and push button, enabling forced

’ maintaining of the contacts for test or maintenance purposes. During
5 operation, this lock-down door must always be in the closed position.

re 10 4. Bipolar LED (depending on version) indicating the relay status.
9 9 5. Removable marker for relay identification.
6. Four notches for DIN rail mounting adapter or panel mounting adapter.
7. Eight, eleven, or fourteen pins.
8. Area by which the product can be easily gripped.
9. Mounting adapter enabling direct mounting of the relay on a panel.
10. Mounting adapter enabling direct mounting of the relay on a DIN rail.
6 Socket Description
1 Sockets with Mixed Contact Terminals
1. Connection by screw clamp terminals or box lug connector.
—— Outputs 2. Fourteen female contacts for the relay pins.
2 3. Location for protection modules.
. 4. Locking components for plastic and metal hold-down clips.
5. Locating slot for mounting on DIN rail.
* 6. Two or four mounting holes for panel mounting.
‘_‘_1 Inputs NOTE: The inputs are mixed with the relay coil terminals, with the outputs
being located on the opposite side of the socket.
5 Coil Terminals

© 2005-2008 Schneider Electric All Rights Reserved 01/2008



RXM Miniature Relays

1
Inputs

1 Outputs

57 Coil Terminals

General characteristics

Zelio® Plug-in Relays
Specifications and Characteristics

Sockets with Separate Contact Terminals

Box lug connector.

Eight, eleven, or fourteen female contacts for the relay pins.
Location for protection modules.

Locking components for plastic and metal hold-down clips.
Locating slot for mounting on DIN rail.

Two mounting holes for panel mounting.

Location for bus jumpers (see mounting on sockets on page 11).

N o o s~ wDNRE

NOTE: The inputs and outputs are separated from the relay coil terminals.

Conforming to standards

IEC/EN 61810-1 (iss. 2), UL 508, CSA C22-2 n° 14

Product certifications

cULus File E164862 CCN NLDX, NLDX7; cURus File E164862 CCN NLDX2, NLDX8;
CSA pending; CE; RoHS compliant

Ambient air temperature around Storage

-40—185 °F (-40—85 °C)

the device Operation -40—131 °F (-40—55 °C)
Vibration resistance Conforming to IEC/EN 60068-2-6 > 6 gn (10-50 Hz)
Degree of protection Conforming to IEC/EN 60529 IP 40

Shock resistance Opening 10gn

conforming to IEC/EN 60068-2-27 Closing 5gn

Protection category (see page 38) RTI

Mounting position Any

Insulation characteristics

Rated insulation voltage (Ui)

250 V (IEC), 300 V (UL, CSA)

Rated impulse withstand voltage (Uimp)

3.6 KV (1.2/50 ps)

Between coil and contact 2,500 Vac
Dielectric strength
(rms voltage) Between poles 2,500 Vac
Between contacts 1,500 Vac
Contact characteristics
Relay type RXM2ABeee RXM3ABeee RXM4ABeee RXM4GBeee
Number and type of contacts (see page 12) DPDT 3PDT 4PDT 4PDT
Contact materials AgNi AgAu-Bifurcated
Conventional thermal For ambient
current (lth) temperature < 131 °F (55 °C) 12A 10A 6A 3A
Conforming to IEC N.O. 12 A 10A 6 A 2A
in utilization category
Rated operational current AC-1 6A 5A 3A 1A
Conforming to UL
Resistive @277 Vac, hp @120 Vac 12 A, 1/2 hp 10 A, 1/3 hp 8 A, 1/3hp 3 A, 1/16 hp
Maximum operating rate No load 18,000
In operating cycles/hour Under load 1,200
Switching voltage Maximum 250 Vac/Vdc
o . Minimum 10 mAon 17V 2mAon5V
Switching capacity -
Maximum 3,000 VA 2,500 VA 1,500 VA 750 VA
Utilization coefficient 20%
Mechanical durability in millions of operating cycles 10
Electrical durability Resistive load 0.1

in millions of operating cycles

01/2008
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Zelio® Plug-in Relays
Specifications and Characteristics

Electrical durability of contacts

RXM Miniature Relays

Resistive load AC
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Switching capacity (kVA)

A=RXM2ABeee B=RXM3ABeee C=RXM4ABeee

Coil characteristics

D=RXM4GBeee

) AC |12VA
Average consumption
DC 09w
AC > 0.15 Uc
Drop-out voltage threshold
DC > 0.1 Uc
Between coil energization and AC  |20ms
Operating time making of the N.O. contact DC 20 ms
(response ime)  poyyeen coil de-energization and ~ AC |20 ms
making of the N.C. contact DC 20 ms
Coil voltage Uc 12V 24V 48 V 110V 120V 125V 220V 230V 240V
Relay coil voltage codes JD BD ED FD — GD MD — —
Average resistance at 68 °F (20 °C) + 10% 160 Q 650 Q 2,600 Q | 11,000 Q — 11,000 Q| 14,000 Q — —
DC . o Min. 9.6V 19.2V 384V 88V — 100 V 176 V — —
Operating voltage limits
Max. 13.2V 26.4V 528V 121V — 138V 242V — —
Relay coil voltage codes — B7 E7 — F7 — M7 P7 u7
Average resistance at 68 °F (20 °C) + 15% — 180 Q 770 Q — 4,430 Q — 15,000 Q | 15,000 © | 15,500 Q
AC . o Min. — 19.2V 38.4V — 96 VvV — 176 V 184V 192 VvV
Operating voltage limits
Max. — 26.4V 528V — 132V — 242V 253V 264V
Socket characteristics
Socket type RXZE2S108M RXZE2S111M RXZE2S114M RXZE2M114 RXZE2M114M
N i RXM2eeeee! RXM2eeeee®
Relay types used RXM2eoeee@ RXM RXM RXM4eeees RXM4ieeeee
Product certifications cURus File E172326 CCN SWIV2, SWIV8; CSA (pending); CE; RoHS compliant
Conventional thermal current (Ith) 12A |1O A
Degree of protection Conforming to IEC/EN 60529 IP 20
o 1 conductor: AWG 20-12 (0.5-2.5 mm?)
Solid wire without cable end 2 conductors: AWG 20—14 (0.5-1.5 mm?)
) ) o 1 conductor: AWG 24-14 (0.2-2.5 mm?)
Connection Flexible wire with cable end 2 conductors: AWG 24-16 (0.2-1.5 mm?)
) N 1 conductor: AWG 24-14 (0.2-2.5 mm?)
Flexible wire without cable end 2 conductors: AWG 24-16 (0.2-1.5 mmz)
Maximum tightening torque 5.3 Ibf-in (0.6 Nem) (M3 screw)
Contact terminal arrangement Separate Mixed
Bus jumper Ith: 5 A Yes No
1 When mounting relay RXM2eeeee on socket RXZE2Meeee, the thermal current must not exceed 10 A.
6
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RXM Miniature Relays

Zelio® Plug-in Relays
Ordering Information

Miniature relays with lockable test button, without LED (sold in lots of 10)

Number and type of contacts - Thermal current (Ith)

DPDT -12 A 3PDT-10A APDT -6 A
Weight Weight Weight
Coil Voltage |Catalog Number Catalog Number Catalog Number
Ib. |kg lb. |kg Ib. |kg

12 Vdc RXM2AB1JD 0.082 [0.037 RXM3AB1JD 0.084 0.038 RXM4AB1JD 0.080 |0.036
RXMeAB2F7 24 Vdc RXM2AB1BD 0.082 [0.037 RXM3AB1BD 0.084 0.038 RXM4AB1BD 0.080 |0.036

48 Vdc RXM2AB1ED 0.082 [0.037 RXM3AB1ED 0.084 (0.038 RXM4AB1ED 0.080 |0.036

110 vdc RXM2AB1FD 0.082 [0.037 RXM3AB1FD 0.084 (0.038 RXM4AB1FD 0.080 |0.036

220 Vdc — — — — — — RXM4AB1MD 0.080 |0.036

24 Vac RXM2AB1B7 0.082 [0.037 RXM3AB1B7 0.084 (0.038 RXM4AB1B7 0.080 (0.036

48 Vac RXM2AB1E7 0.082 |0.037 RXM3AB1E7 0.084 (0.038 RXM4AB1E7 0.080 (0.036

120 Vac RXM2AB1F7 0.082 |0.037 RXM3AB1F7 0.084 (0.038 RXM4AB1F7 0.080 (0.036

230 Vac RXM2AB1P7 0.082 |0.037 RXM3AB1P7 0.084 (0.038 RXM4AB1P7 0.080 (0.036

240 Vac — — — = — — RXM4AB1U7 0.080 [0.036

Miniature relays with lockable test button, with LED (sold in lots of 10)

T2Vdc RXM2AB2JID 0.08270.037 RXM3ABZID 0.0840.038 RXMZAB2ID 0.080 [0.036

24 Vdc RXM2AB2BD 0.082 [0.037 RXM3AB2BD 0.084 0.038 RXM4AB2BD 0.080 |0.036

48 Vdc RXM2AB2ED 0.082 [0.037 RXM3AB2ED 0.084 0.038 RXM4ABZED 0.080 [0.036

110 vdc RXM2AB2FD 0.082 [0.037 RXM3AB2FD 0.084 0.038 RXM4AB2FD 0.080 |0.036

125 Vdc — — — — — — RXM4AB2GD 0.080 |0.036

24 Vac RXM2AB2B7 0.082 [0.037 RXM3AB2B7 0.084 (0.038 RXM4AB2B7 0.080 |0.036

48 Vac RXM2AB2E7 0.082 [0.037 RXM3AB2E7 0.084 0.038 RXM4AB2E7 0.080 |0.036

120 Vac RXM2AB2F7 0.082 [0.037 RXM3AB2F7 0.084 [0.038 RXM4AB2F7 0.080 |0.036

230 Vac RXM2AB2P7 0.082 [0.037 RXM3AB2P7 0.084 0.038 RXM4AB2P7 0.080 |0.036

Miniature relays with low level contacts, Miniature relays with low level contacts,

without LED (sold in lots of 10) with LED (sold in lots of 10)

Number and type of contacts - Thermal current (Ith) Number and type of contacts - Thermal current (Ith)

4PDT -3 A 4PDT -3 A

Weight Weight
Coil Voltage Catalog Number Coil Voltage Catalog Number
Ib. kg Ib. kg

RXM4GB2F7 12 Vdc RXM4GB1JD 0.080 |0.036 12 Vdc RXM4GB2JD 0.080 (0.036

24 Vdc RXM4GB1BD 0.080 |0.036 24 vdc RXM4GB2BD 0.080 (0.036

48 Vdc RXM4GB1ED 0.080 |0.036 48 Vdc RXM4GB2ED 0.080 (0.036

110 vdc RXM4GB1FD 0.080 |0.036 110 vdc RXM4GB2FD 0.080 (0.036

24 Vac RXM4GB1B7 0.080 |0.036 24 Vac RXM4GB2B7 0.080 (0.036

48 Vac RXM4GB1E7 0.080 |0.036 48 Vac RXM4GB2E7 0.080 {0.036

120 Vac RXM4GB1F7 0.080 |0.036 120 Vac RXM4GB2F7 0.080 (0.036

230 Vac RXM4GB1P7 0.080 |0.036 230 Vac RXM4GB2P7 0.080 {0.036

240 Vac RXM4GB2U7 0.080 (0.036
7
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Zelio® Plug-in Relays RXM Miniature Relays
Ordering Information

Miniature relays without lockable test button, with LED

Number and Type of Contacts—Thermal Current (Ith)
DPDT - 12 A 4PDT -6 A
Weight Weight
Coil Voltage |Catalog No. Catalog No.
Ib. kg Ib. kg
Sold in lots of 10
12 Vdc RXM2AB3JD 0.082 |0.037 RXM4AB3JD 0.080 [0.036
RXMeAB3F7 24 Vvdc RXM2AB3BD 0.082 |0.037 RXM4AB3BD 0.080 [0.036
48 Vdc RXM2AB3ED 0.082 |0.037 RXM4AB3ED 0.080 [0.036
110 Vdc RXM2AB3FD 0.082 |0.037 RXM4AB3FD 0.080 [0.036
125 Vdc — — — RXM4AB3GD 0.080 [0.036
24 Vac RXM2AB3B7 0.082 |0.037 RXM4AB3B7 0.080 [0.036
48 Vac RXM2AB3E7 0.082 |0.037 RXM4AB3E7 0.080 [0.036
120 Vac RXM2AB3F7 0.082 |0.037 RXM4AB3F7 0.080 [0.036
230 Vac RXM2AB3P7 0.082 |0.037 RXM4AB3P7 0.080 [0.036
Sold in lots of 100
24 Vvdc RXM2AB3BDTQ |0.082 |0.037 RXM4AB3BDTQ |0.080 |0.036
24 Vac RXM2AB3B7TQ |0.082 |0.037 RXM4AB3B7TQ |0.080 |0.036
230 Vac RXM2AB3P7TQ |0.082 |0.037 RXM4AB3P7TQ |0.080 |0.036

Miniature relays with low level contacts,
without lockable test button, with LED

4PDT (low level) - 3 A
Weight
Ib. kg

Coil Voltage |Catalog No.

Sold in lots of 10
12 vdc RXM4GB3JD 0.080 |0.036
24 Vdc RXM4GB3BD 0.080 |0.036
48 Vdc RXM4GB3ED 0.080 |0.036
110 Vdc RXM4GB3FD 0.080 |0.036
125 Vdc — — —
24 Vac RXM4GB3B7 0.080 |0.036
48 Vac RXM4GB3E7 0.080 |0.036
120 Vac RXM4GB3F7 0.080 |0.036
230 Vac RXM4GB3P7 0.080 |0.036

See page 9 for sockets and accessories.
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RXM Miniature Relays Zelio® Plug-in Relays
Ordering Information

Miniature relays with lockable test button, without LED (sold in lots of 100)

Number and type of contacts - Thermal current (Ith)
DPDT-12 A 4PDT -6 A
Coil Voltage Catalog Number ?/k\)lfalght fG Catalog Number Y:‘elght fG
12 Vdc — — — RXM4AB1JDTQ 0.080 (0.036
24 vdc RXM2AB1BDTQ 0.082 (0.037 RXM4AB1BDTQ 0.080 (0.036
48 Vdc — — — RXM4AB1EDTQ 0.080 (0.036
110 vdc — — — RXM4AB1FDTQ 0.080 (0.036
220 Vdc — — — RXM4AB1MDTQ 0.080 (0.036
24 Vac RXM2AB1B7TQ 0.082 (0.037 RXM4AB1B7TQ 0.080 (0.036
48 Vac — — — RXM4AB1E7TQ 0.080 (0.036
rRei(aZy E@ﬁjﬁgﬂz‘g;ﬁ(} 120 Vac RXM2AB1F7TQ  |0.082 |0.037 RXM4ABIF7TQ  |0.080 |0.036
230 Vac RXM2AB1P7TQ 0.082 (0.037 RXM4AB1P7TQ 0.080 (0.036
Miniature relays with LED (sold in lots of 100)
24 vdc — — — RXM4AB2BDTQ 0.080 (0.036
24 Vac RXM2AB2B7TQ 0.082 (0.037 RXM4AB2B7TQ 0.080 (0.036
230 Vac RXM2AB2P7TQ 0.082 (0.037 RXM4AB2P7TQ 0.080 (0.036
Sockets (sold in lots of 10)
Contact terminal arrangement Connection Relay type Catalog Number :/l\aleightkg
Screw clamp terminals | X 29929 " lrxzeawi142 |11 |0.048
Mixed see
Box lug connector Rihiceses RXZE2M114M2 |0.12 |0.056
RXM2eeee RXZE25108M 3 [0.13 [0.058
RXZ E2S114M with Separate Box lug connector RXM3eeee RXZE2S111M ? 0.15 [0.066
=reteryR iR A G- RXM4ee00 RXZE2S114M 2 0.15 [0.070

1 When mounting relay RXM2eeeee on socket RXZE2Meeee, the thermal current must not exceed 10 A.
2 Thermal current Ith: 10 A
Thermal current Ith: 12 A

Protection modules (sold in lots of 20)

L . Weight
Description Voltage For use with Catalog Number Py 9 g
Diode 6-250 Vdc All sockets RXMO040W 0.11 |3.0
RXM 041067 RC circuit 24-60 Vac All sockets RXMO041BN7 0.35 |10.0
oe 110-240 Vac All sockets RXMO41FU7 035 [10.0
6—24 Vac/Vdc All sockets RXMO021RB 1.06 (30.0
Varistor 24-60 Vac/Vdc All sockets RXMO021BN 1.06 |30.0
110-240 Vac/Vdc All sockets RXMO021FP 1.06 |30.0
Timing relays
Weight
Description For use with Catalog Number b 9 kg
2 timed DPDT contacts 4
(function A—On-delay) REXL2ee 0.09 10.042
4 timed 4PDT contacts Sockets RXZ E
4
(function A—On-delay) REXL4e® 0.09 |0.042
REXL4ee 4 Please refer to the Zelio® Time - Timers catalog (9050CT0001R2/05).
Accessories (sold in lots of 10)
L . Weight
Description For use with Catalog Number o7 9 5
RXZ400 Metal hold-down clip All sockets RXZ400 0.04 |1.0
Plastic hold-down clip All sockets RXZR335 0.18 |5.0
Bus jumper, 2-pole (Ith: 5 A) All sockets with separate contacts |RXZS2 0.18 |5.0
Mounting adapter for DIN rail 5 All relays RXZE2DA 0.14 |4.0
Mounting adapter for mounting directly to a panel All relays RXZE2FA 0.07 |2.0
— All relays (sheet of 108 markers) RXZL520 2.82 |80.0
Clip-in markers
All sockets except RXZE2M114 RXZL420 0.04 |1.0

5 Test button becomes inaccessible.

01/2008 © 2005-2008 Schneider Electric All Rights Reserved
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Zelio® Plug-in Relays

RXM Miniature Relays

Dimensions
Relays
RXMeeosoee RXM2 RXM3 RXM4
Common view Pin side view
0.16 = = == =
4)
% vﬂ _
J = @ = t 2 EF: ;
= =S & + &bk LLld
| ;=,7]26 e o T = dbigh gh b
0.28 1.57 (40) ‘0.24 (65) 0.83 0.10 | 0.10 0.10 0.10 E)ls)
N0 (6) (21) (2.5) (2.5) (2.5) (2.5) 0.10 45 0.10
0.24 0.53 0.53
® (135) 135) 257] os3 | (29
(13.5)
Sockets
RXZE2M114 RXZE2M114M
1.57 1.69
(40) 075 1.00 43) 0.67
(19) (4) (25.5) an
1 Yor % 1 =R
7\: O7 6Or OS 07026 dS
;_ "0484 1540 32 ZZdZ
Cjtz 698'218'2- 04 03 oz 1
4 3 2 1}
1 |~ 00.14 I o 90.14
| & == | T
J (l) I:l ] ;':, |l oooa| 4 (35) J 1 I:l I = o)~ oo oo)ly (3.5)
| j SR @ | =3 ) (=
— iy ~le ST P Iy F s S L |
i s == ' oo
. - 1 | © o » |:| H o~~~
gl
@ N 2 2la)l H|& @ 4\ r—&gz |53
(3) :)14 013 JﬁL 1;) 3|
4 Y ":; ';' 1 (3) a1 31 21
gy 0,09
v 21 g | et |
[ =2 —
— 1.97 0.93
0.35 j ™) 0.83 ‘ 2 64 (50) (235) ‘
091 118 @] oC (1) 0281 ©7) 1.06
(23) (30) 1.18 (7) 27)
0.28 2.72 (30)
ediiediin] 69)
@ (
RXZE2Seeee RXZE2S108M RXZE2S111M RXZE2S114M
Common side view Pin side view
2.40
(61) 0.75
(19)
B R '851 11'8' = L 8&1‘8'1'62'18'1
< 12 9 bQ OB O7 12 711710 9
. ARG b, %5 % RCACHE]
o‘;z 1120 32 5 22 ! 1ZO1 0442033202220112
7 e 00.14 00.14 20.14
J H m] s LS lle =l es ===l @5 l====1) s
1) L ) ¢ D = = G
/ 5o = =T M= o o Mo ooy
D\o =0=], |=0=|] =0=]
m o~ B Ol I | ol
7@ IN @) 28 @) i) Olb )
(3) AR 1 (A2 1
! Cr |8 59 O 9 S|
(5) i~ || = =/ =’
0.91 1.14 b 0.93 0.93 0.93
(23) 576 (29) = (23.5) (23.5) (23.5)
% 0) 1.06 1.06 1.06
@) 27) (27 @7
(1) Relays

(2) Add-on protection module

(3) Hold-down clip

(4) 2 elongated holes @ 0.14 x 0.26 (3.5 x 6.5)
(5) 2 bus jumpers

Dimensions = Inches

(mm)

10
© 2005-2008 Schneider Electric All Rights Reserved
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RXM Miniature Relays

Plastic clamp and clip-in markers

Zelio® Plug-in Relays
Dimensions

Mounting on all sockets

RXZR335 RXZL420
2.24 r—“‘lm
: 26.5
(57) = ( ) . o
v = 38 |EE o] b
O~ e :.’
£l °
m— = |
Nl
553
[ :
3.19
(81)
(1) Clip-in markers for all sockets except
RXZE2M114.
Bus jumper Metal clamp
Mounting on sockets with separate contacts
RO (view from below) RN
Example of bus jumper mounting on sockets
0.98
(25) Sle
L
51N 0.87
sl L—J(zz) ) @ !
& 0.09 N\
olx (2.3) == - - ‘ oos] 1.46
2) S - 37
(1) 2 bus jumpers (polarity A2)
(2) 2 bus jumpers (polarity Al)
Mounting adapter for rail Mounting adapter for panel
RXZE2DA RXZE2FA
N £H»ﬁ _ Fmn\
= - de Y RN -
| H 2g G H 2g i3
— — =l
ol N :EH
[ B S I—/ 014 ]! 0.14 0.6 |
024 s O&J_ 189 39 193 39 @) 0.04
0010 ° | @ (48) (49) 4)
201 (23) 0.94
1) (24)
1 Test button becomes inaccessible
Dimensions = Inches
(mm)
11
01/2008 © 2005-2008 Schneider Electric All Rights Reserved



Zelio® Plug-in Relays
Wiring Diagrams

Miniature relays

RXM Miniature Relays

RXM4eee0e

RXM2eeeee
S 9y 2
b= g <
1 4
12 42
5 8
14 44
9 12
11 41
13 |:| 14
Al A2

RXM3eeeee

of 3| &3 83 ¢
9l ] 8] <
1 2 3
12 22 32
4 5 6
14 24 34
7 8 9
11 21 31
13 |:| 14
Al A2

Numbers shown in italics correspond to NEMA marking. Viewed from pin end.

12

A2

Al

i 2
12 22

5 6
1+ CH
14 24

9 10
11 21

Al A2

32

34
11

4
42

44
12

41

© 2005-2008 Schneider Electric All Rights Reserved
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PowerFlex® 4 and PowerFlex® 40 AC Drives Technical Data

Providing users with powerful motor speed control in a compact, space
saving design, the Allen-Bradley PowerFlex 4 and 40 AC drives are the

smallest and most cost-effective members of the PowerFlex family of drives.

Available in power ratings from 0.2 to 11 kW (0.25 to 15 HP) and in voltage
classes of 120, 240, 480 and 600 volts, PowerFlex 4 and 40 are designed to
meet global OEM and end-user demands for flexibility, space savings, ease
of use and are cost-effective alternatives for speed control of applications
such as machine tools, fans, pumps and conveyors and material handling
systems.

Table of Contents

Description Page
PowerFlex 4 and 40 Common Attributes ....................... 3
Performance ....... ... 4
PowerFlex 40 Advanced Features ............................ 5
Communication & Software. ................ .. ... ... ... ..... 6
Feature Comparison . ........ ... ... ..o i, 7
Catalog Number Explanation................................ 8
Product Selection . ........ ... ... . . . 9
User Installed Options . .............. ... ... ............ 12
Installation Considerations. . ............................... 13
Control Wiring ... ... 14
Specifications. . ... 18
Parameter Descriptions . .............. ... ... ... ... 21
Approximate Dimensions . . .............. 24
Standard Packaged Drives ..................... ... ......... 30

:

Shaded areas are applicable to PowerFlex 40 only.

For further information visit: www.abpowerflex.com or www.ab.com/support/abdrives



PowerFlex 4-Class Common Attributes

Packaging and Mounting

e [nstallation can be a virtual snap using the DIN rail mounting feature
on A and B frame drives. Panel mounting is also available, providing
added flexibility.

¢ Flange mount drives are available to reduce overall enclosure size.

e Zero Stacking™ is allowable for ambient temperatures up to 40°C,
saving valuable panel space. 50°C ambient temperatures are permitted
with minimal spacing between drives.

¢ Integral filtering is available on all 230V single phase ratings,
providing a cost-effective means of meeting EN55011, Class A and B
EMC requirements. External filters provide compliance to Class A and B
requirements for all PowerFlex 4 and 40 ratings.

e An optional IP30 (NEMA 1) conduit box is easily adapted to the
standard IP20 (NEMA Type Open) product, providing increased
environmental ratings.

Start Up, Programming and Operation

¢ An integral keypad provides out of the box operation using the local
potentiometer and control keys.

¢ The 10 most common application parameters are contained in the Basic
Program Group, making programming fast and easy.

¢ The programming keys have the same function as all other PowerFlex
drives, so if you can program one PowerFlex drive, you can program them
all.

¢ 4 digit display with 10 additional LED indicators provides an intuitive
display of drive status and information.

¢ |ntegral RS-485 communications can be used for programming from a
PC. It can also be used in a multi-drop network configuration. A serial
converter module provides connectivity to any controller with a DF1 port.

¢ A NEMA Type 4X remote and NEMA Type 1 hand-held LCD keypad
provide additional programming and control flexibility, both featuring the
popular CopyCat function.

Optimized Performance

¢ Removable MOV to ground provides trouble-free operation when used
on ungrounded distribution systems.

¢ Arelay pre-charge limits inrush current.

¢ Integral brake transistor, available on all ratings (except no brake
version), provides dynamic braking capability with simple low cost brake
resistors.

e DIP switch settable 24V DC sink or source control for control wiring
flexibility.

® 150% overload for 60 seconds or 200% overload for 3 seconds provides
robust overload protection.

¢ Adjustable PWM frequency up to 16 kHz ensures quiet operation.

For further information visit: www.abpowerflex.com or www.ab.com/support/abdrives



Performance

Sensorless Vector Performance

PowerFlex 4 AB PowerFlex 4 3Hp - High Speed
¢ Drive automatically provides auto boost 30
(IR compensation) and slip compensation. g 25
¢ Provides excellent speed regulation and high levels of torque FR \ 1 —
. . . B 15 1y b .
across the entire speed range of the drive, and improved i = T\
speed regulation even as loading increases. g 10 \
= 04 )
0.0 !
10 20 30 40 a0 1] 70 a0 a0 100
Frequency (HZ)
Sensorless Vector Control
PowerFlex 40 AB PowerFlex 40 3Hp - High Speed
e Sensorless Vector Control provides exceptional speed 3.0
regulation and very high levels of torque across the entire g 25
speed range of the drive. 3 201 — —
[
* The Autotune feature allows the Powerflex 40 to adapt to $ 151
individual motor characteristics. g 101
2 05 -
0.0 — — ; — ‘
0 10 20 30 40 5 60 70 8 90 100

Frequency (HZ)

Performance

e This graph depicts the ability of a PowerFlex 40 drive to
accelerate into at least 150% load. A PowerFlex 4 will perform
similarly, but with a slightly higher acceleration time.

e At 100% motor load, the drive will run the motor at
synchronous speed.

e Excellent current regulation.
e Linear acceleration.

e Bestin class digital input response time and repeatability.

Current

Speed

Torque

For further information visit: www.abpowerflex.com or www.ab.com/support/abdrives
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PowerFlex 40 Advanced Features

Performance

Sensorless Vector Control develops high torque over a wide speed
range and adapts to individual motor characteristics.

Variable PWM allows the drive to output more current at low
frequencies.

Integral PID functionality enhances application flexibility.

Timer, Counter, Basic Logic and StepLogic™ functions can reduce
hardware design costs and simplify control schemes.

¢ Timer function: Relay or opto outputs controlled by drive performing
timer function. Timer is initiated by activating a digital input
programmed as “Timer Start.”

¢ Counter function: Relay or opto outputs controlled by drive
performing counter function. Counter function is activated by a digital
input programmed as “Counter Input.”

¢ Basic Logic: Relay or opto outputs controlled by status of digital
inputs programmed as “Logic Inputs.” Performs basic Boolean logic.

¢ StepLogic: Logic-based steps using preset speed settings. Each step
can be programmed for a specific speed, direction and accel/decel
profile. Drive outputs can be used to indicate which step is being
performed.

/0

Two (2) Analog Inputs (one unipolar and one bipolar) are
independently isolated from the rest of the drive I/0. These inputs can be
toggled between via a digital input.

Three (3) fixed and four (4) fully programmable Digital Inputs
provide application versatility.

One (1) Analog Output is DIP switch selectable for either 0-10V or 0-
20mA. This scalable, 10-bit output is suitable for metering or as a speed
reference for another drive.

Two (2) Opto Outputs and one (1) form C relay output can be used to
indicate various drive, motor or logic conditions.

Communications

¢ |ntegral communication cards such as DeviceNet™, EtherNet/IP and

PROFIBUS can improve machine performance.

¢ Field installed option allows for future addition of stand-alone drives

to a network.

¢ Online EDS file creation with RS NetWorx providing ease of set-up on
a network.

[ D)

p@@o@o@@@

I—e]

@222 200

Analog Signal Follwer

Analog Out

For further information visit: www.abpowerflex.com or www.ab.com/support/abdrives
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Communications & Software

Versatile Programming and Network Solutions

e PowerFlex 4 and PowerFlex 40 are compatible
with any device that acts as a RTU Master and
supports standard 03 and 06 RTU commands.

¢ A network can be configured using PowerFlex
40 drives with optional communication cards
for high performance and flexible configuration
capabilities.

® DeviceNet
e EtherNet/IP
e PROFIBUS

e A multi-drive solution can be reached using a
single PowerFlex 40 DeviceNet option, with
the ability for up to five (5) drives to reside on
one (1) node.

e |ntegral RS485 communications enable the
drives to be used in a multi-drop network
configuration. A serial converter module (SCM)
provides connectivity to any controller with a
DF1 port. The SCM can be eliminated if the
controller acts as a RTU Master.

PC Programming Software

Through the use of a Serial Converter Module and
DriveExplorer™ or DriveTools™ SP software, programming
can be greatly simplified.

DriveExplorer Software

¢ View and modify drive and adapter parameters in a
method similar to the file management capability of
Microsoft Windows Explorer.

¢ (perate the drive via an on-screen Control Bar, which is
a tool that allows you to start, stop, and change the
speed reference of the drive.

e Save, restore and print parameter information.

e Compare current parameters with factory defaults or
previously saved parameter values.

e Edit, upload and download parameters.

DriveTools SP Software
¢ Online and offline programming capability

In-grid and dialog-based parameter editing

RTU

up to 31 PowerFlex 4 or PowerFlex 40 drives
Network Communication

Node 1 Node 2

Node 3

PowerFlex 40 PowerFlex 40 PowerFlex 40
with Comms card with Comms card with Comms card

DeviceNet
RTU
up to 4 PowerFlex 4 or PowerFlex 40 drives
DF1 RTU
SCM up to 31 PowerFlex 4 or PowerFlex 40 drives

(@3 0riveExplorer (&[]
File Edt Explore Actions Help
DEd s g -0lss8=9
Devices El MN:P.P# | Narme | value | Units |
5 Node 1: - PowstFlex 4 101 OUtput Freg 270 Hz
-0 - PowerFlex4 1-Phz [R 1:0.2 Commanded Freq 270 Hz
1 -22-5CM-232 Seria |R 1103 Output Current 010 A
Custom Views R 1.04 QutputYoltage 1052 W
Compare Resulis R 108 DC Bus Voltage 3266 v
R 108 Drive Status wce 0011
R 10T Fault1 Code 4
R 108 Fault 2 Code 2
R 108 Fault3 Code 4
R 1.010 Process Display 810
R T011 Process Frac 0.00
R 1042 Control Source 0101 Mot
R 1013 Contrl In Status 30000 0100
R 1.014 Dig In Status seoec 0000
R 1:0185 Comm Status 30000 0101
R 1018 Control S ver 03
R 1:017 Dtiva Type 1101
R 1018 Elapsed RunTime 0 "0h
R 1:018 Testpoint Data 0000 0000 0000,
R 1020 Reserved o
R 1021 Reserved 723
R 1022 Reserved 482
R 1023 Reserved 461
L] ol R 1:0.24 Reserved o =l
At Reference
o e oo szzC‘\III\A\III\
Stop Jog Start  Fwd/Rew o0 800

For Help, press F1 lLocalDs1

* |mmediate visual indication of drive and communication status when viewing online drive

Integrated HTML Help architecture

For further information visit: www.abpowerflex.com or www.ab.com/support/abdrives




Feature Comparison

Use the chart below to assist in determining which product is most appropriate for an application.

Feature

Power:

Power:

Catalog Reference

22A...

22B...

Maximum (kW)HP Rating/Input Voltage

(1.1)15HPA15Y, 1o

(1.1) 1.5 HPAT5Y, 1o

(2.2) 3HP/230V, 16 (2.2) 3HP/230V, 10
(3.7) 5 HP/230V, 30 (7.5) 10 HP/230V, 30
(3.7) 5 HP/460V, 30 (11.0) 15 HP/460V, 3¢
(11.0) 15 HP/600V, 32
Overload Capacity 150% for 60 seconds 150% for 60 seconds
200% for 3 seconds 200% for 3 seconds
NEMA 1/IP30 Option [ [
EMC Filtering Internal - 1g, 230V Internal - 1g, 230V

External - All 1¢, 115V and 3¢ Ratings

External - All 1¢, 115V and 3¢ Ratings

DIN Rail Mounting Standard [} [}

(Through 5 HP)
Integral Keypad with Speed Pot [ J [ J
Keypad - Remote LCD [ J [ J
Keypad CopyCat Function [ J [ J
Control Type V/Hz Sensorless Vector & V/Hz
Internal DB Transistor [ J [ J

Not available on no brake models.
Preset Speeds 4 8
Carrier Frequency 2-16 kHz 2-16 kHz
Skip Frequency [ )
Process Control Loop [ J
(PID)

StepLogic Functionality [ J
Timer/Counter Functions °
Control Voltage 24V sink/source 24V sink/source

Discrete Inputs

3 fixed for START/STOP/REV

3 fixed for START/STOP/REV

2 fully programmable

4 fully programmable

Analog Input - Unipolar

1
(0-10V or 4-20 mA)

2
(0-10V and 4-20 mA)

Analog Input - Bipolar

1
(+-10V) @

Analog Response

2 Hz (500 ms)

100 Hz (10 ms)

Relay Output 1-N.O/N.C. dry contact 1-N.O./N.C. dry contact
Digital/Optocoupler Output 2
Analog Output [
(0-10V or 4-20 mA)
Integral RS485 [ [
RS232 (Requires use of Serial Converter Module) [ J [ J
DeviceNet [ J
EtherNet/IP [ ]
PROFIBUS ([ J

© When using bipolar input, the 0-10V unipolar input cannot be used.

For further information visit: www.abpowerflex.com or www.ab.com/support/abdrives
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Catalog Number Explanation

Position
1-3 4 5 6-8 9 10 11 12(1) 13-14
22A - A 1P5 N 1 1 4 AA
Drive | Dash | Voltage Rating Rating Enclosure | HIM | Emission Class Version Optional
Code Code Version
29A  PowerEley 4 3 No Brake IGBT
a—— 4 Standard
228 PowerFlex 40 I I
I V 120VAC 1 I I LOUE — Ratmy
i\ 200V RG] 0 Not Filtered
B 200V AC 3 1 Filtered
D 480VAC 3
E sl Code Interface Module Code Purpose
1 Fixed Keypad AA Reserved for
Thru  custom firmware
YA
I N Panel Mount - IP 20 (NEMA Type Open) I
F Flange Mount - ype Upen
H Replacement Plate Drive - IP 20 (NEMA Type Open)
- Contact factory for ordering information.
Output Current @ 100-120V Input QOutput Current @ 200-240 Input, NO BRAKE (2)
Code Amps kW (HP Code Amps kW (HP
1o 15 02(025) P4 14 0.2(0.25)
23 23 0405 | P1 21 0.4(0.5)
4ro 4.0 U.75(T1.0) 3P6 3.6 0.75(1.0)
5P0 5.0 0.75(1.0) 6P8 6.8 1.5(2.0)
6P0 6.0 1.1(1.5) 9P6 9.6 22(3.0)
Output Current @ 200-240V Input Output Current @ 380-480V Input QOutput Current @ 460-600V Input
Code Amps kW (HP Code Amps kW (HP Code Amps kW (HP
1P5 15 0.2(0.25) P4 14 0.4(0.5) 1P7 17 0.75(1.0)
2P3 23 0.4(0.5) 2P3 23 0.75(1.0) 3P0 30 15(2.0)
4P5 45 0.75(1.0) 4P0 40 1.5(2.0) P2 42 2.2(3.0)
5P0 5.0 0.75(1.0) 6P0 6.0 22(3.0) 6P6 6.6 4.0(5.0)
8P0 8.0 1.5(2.0) 8P7 87 3.7(5.0) 9P 99 5.5(7.5)
012 120 2.2(3.0) 010 105 4.0(5.0) 012 120 7.5(10.0)
017 175 3.7(5.0) 012 120 5.5(7.5) 019 190 11.0(15.0)
024 240 5.5(7.5) 017 17.0 7.5(10.0)
033 330 75(10.0) 024 240 11.0(15.0)

(1) Position 12 of the Catalog Number now indicates drive version. All PowerFlex 4 and 40 drives are equipped with RS485 communication.
() PowerFlex 4 option only.

Shaded areas are applicable to PowerFlex 40 only.
For further information visit: www.abpowerflex.com or www.ab.com/support/abdrives
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Allen-Bradley
PowerFlex® 4-Class HIM (DSI) Quick Reference

Human Interface Modules (HIM)
22-HIM-A3 — IP20 (NEMA Type 1) | 22-HIM-C2S — IP66 (NEMA Type 4X/12)

g

@ Allen-Bradley FENEEIS]

anged ams View Lang
®e®LO®

NEIGED, KOsELLHEr / SELD

A

cCc0e e d

F~[At Eeference+[Auto Ja C\ @\ G\ @\ @

EDD DOD® e

" - ® 0O ® O
pt Freg Hz - Param #

Display

@  [Status Line: Direction | Operating Status | Drive Status | Auto/Manual Mode | Parameters Locked/Unlocked
@ | Process Display screen:
o Output Frequency

o User Display Line 1 (HIM Parameter 04)
o User Display Line 2 (HIM Parameter 05)

Programming screen

Menu Navigation Tabs

® 00

Large Format User Display screen:
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Key Descriptions

Exit a menu, cancel a change to a parameter value, or acknowledge a fault/alarm.

Select a digit, select a bit, or select a menu tab.

Scroll through options, increase a value, or toggle a bit.

Scroll through options, decrease a value, or toggle a bit.

Enter a menu, enter edit mode in a parameter screen, or save a change to a parameter
value.

Toggle between the Process Display and Large Format Display.

Select an available language for text displayed on HIM screens.

Allow the HIM to be disconnected without causing a fault condition.

Enable direct parameter number entry.

Start the drive.

Stop the drive or clear a fault.

Change direction.

Jog the drive.

8o

Type parameter numbers and values.

ecjoge0ee

Increase or decrease the speed Reference to the drive after these keys are enabled by
setting drive parameter P038 - [Speed Reference] as follows:

o When the HIM is the DSI Master, set parameter P038 to “5” (Comm Port).

o When the HIM is the DSI Slave, set parameter P038 to “1” (Internal Freq).

To view the HIM's active device type status (Master or Slave), see HIM Parameter 10 -
[M/S Status].

Menu Navigation Tabs

Tabs Description

DIAG The Diagnostics tab is used to display faults, the device (drive or peripheral) status, and device version.

PARAM The Parameters tab is used to edit parameters. Parameters can be displayed in groups, in a linear list,

or only those changed from their defaults.

DSEL The Device Select tab is used to select the device (drive or peripheral) that the HIM is to access.

MEM The Memory Storage tab is used for HIM CopyCat (uploading/downloading configurations to the HIM
EEPROM).

HIM The HIM Setup tab is used to access HIM parameters, view the HIM version, and to edit the Reference

text when a user-defined Reference is used.




Parameter List

Parameter
No. Name and Description

01

02

03
04

05

06

07

08

09

[Startup Display]
Selects the display screen shown when the HIM is powered up.

[Startup Param]

Selects a desired drive parameter to be displayed if Parameter 01 -
[Startup Display] is set to “3” (Startup Param).

| Reserved

[User Disp Line 1]

Selects a desired drive parameter to be displayed on User Display
Line 1 of the Process Display screen.

For example, setting to “3” selects PowerFlex 4-Class drive
Parameter 3 - [Output Current] to be displayed.

[User Disp Line 2]

Selects a desired drive parameter to be displayed on User Display
Line 2 of the Process Display screen.

For example, setting to “5” selects PowerFlex 4-Class drive
Parameter 5 - [DC Bus Voltage] to be displayed.

[Large Disp Param]

Selects a desired drive parameter to be displayed on the Large
Format User Display screen.

For example, setting to “1” selects PowerFlex 4-Class drive
Parameter 1 - [Output Freq] to be displayed. Setting to “0” enables
the Scaled Reference to be displayed.

[LCD Contrast]

Sets the HIM LCD contrast level.

[Reset HIM]

1 (Reset): Resets the HIM.

2 (Set Defaults): Resets HIM parameters to factory settings.

This parameter returns to a value of “0” (Ready) after the reset
function is complete.

[Device Type]

Selects the HIM device type. When set to “0” (Auto), the HIM is
automatically configured as either a DSI Master or Slave depending
on the presence of other peripheral devices.

[M/S Status]
Displays the HIM active device type.

[HIM Ref Preset]

0 (Zero Start):  HIM Reference is always “0.0” at power on.

1 (Host Output): HIM will assume the Host’s output feedback
(bumpless transfer) and preset its Reference when
the Reference is configured to be received on the
RS-485 port. This can be verified by viewing
Diagnostics/Device Status/Remote Freq Ref = 1.

2 (Last HIM Ref): HIM will store the HIM Reference in EEPROM each
time it is changed. HIM Reference is restored at
power on.

Details

Default:
Values

Type:
Default:
Minimum:
Maximum:
Type:

\
Default:
Minimum:
Maximum:
Type:

Default:
Minimum:
Maximum:
Type:

Default:
Minimum:
Maximum:
Type:

Default:
Minimum:
Maximum:
Type:
Default:
Values

Type:

Default:
Values

Type:
Default:
Values

Type:

Default:
Values

Type:

0 = Main Menu

0 = Main Menu

1 = Process Disp
2 = Large Disp

3 = Startup Param
Read/Write

1

1

65535
Read/Write

3

1

65535
Read/Write

5

1

65535
Read/Write

1

0

65535
Read/Write

50%

0%

100%
Read/Write

0 = Ready

0 = Ready

1 = Reset

2 = Set Defaults
Read/Write

0= Auto

0= Auto
1=Slave

2 = Master
Read/Write

N/A

1=Slave

2 = Master
Read Only

0 = Zero Start

0 = Zero Start

1 = Host Output
2 = Last HIM Ref
Read/Write




Parameter

No. Name and Description Details
12 |[Ref Scaling] Default: 0= Disabled
Values: 0 = Disabled

Enables or disables scaling the Reference to a user-defined value.
When Parameter 12 - [Ref Scaling] is set to “1” (Enabled), use HIM
Parameters 13...22 to scale the Reference.

1 = Enabled
Type: Read/Write

13 | [Ref Max Value] Default: ~ 600
Sets the user-defined value to be displayed when the drive is running | Minimum: 100
at 60 Hz. Maximum: 65535
Type: Read/Write
14 |[Ref Dec Position] Default: 1
Sets the number of digits to be displayed to the right of the decimal | Minimum: 0
point for the Reference. Maximum: 3
Type: Read/Write
15 | [Ref Units Char 1] Default: 72 (*H")
16 | [Ref Units Char 2] Default: 122 (")
17 | [Ref Units Char 3] Default: 32  (blank - no character)
18 | [Ref Units Char 4] Default: 32  (blank - no character)
19 | [Ref Units Char 5] Default: 32  (blank - no character)
20 | [Ref Units Char 6] Default: 32  (blank - no character)
21 | [Ref Units Char 7] Default: 32  (blank - no character)
22 | [Ref Units Char 8] Default: 32  (blank - no character)
Selects up to 8 characters (from the ISO 8859-1 character set) touse |
for the Reference units on the Process Display. Minimum: 32

Maximum: 255

Parameters 15...22 can also be configured using the “Edit Ref Text Type: Read/Write

selection in the HIM Setup tab.

23 | [Fault Dspy Type] Default: 0 = Flash Bklite
Selects the type of display flash to be shown when a drive or Values: 0 = Flash BKlite
peripheral fault is detected. 1 = Flash None

Type: Read/Write

24 | [Alarm Dspy Type] Default: 1= Flash None
Selects the type of display flash to be shown when a drive alarm is | Values: 0 =Flash Bklite
detected. 1 = Flash None

Type: Read/Write

NOTE: New settingsto HIM parameters are implemented immediately.
Resetting the HIM is not required for new values to take effect.

U.S. Allen-Bradley Drives Technical Support
Tel: (1) 262.512.8176, Fax: (1) 262.512.2222, Email: support@drives.ra.rockwell.com, Online: www.ab.com/support/abdrives

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444

Europe/Middle East/Africa: Rockwell Automation, Vorstlaan/Boulevard du Souverain 36, 1170 Brussels, Belgium, Tel 2663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core E Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 , Fax: (852) 2508 1846

Publication 22HIM-OR001F — September 2009
Supersedes 22HIM-QR001E-EN-P — April 2005 Copyright © 2009 Rockwell Automation, Inc. All rights reserved. Printed in USA.


http://literature.rockwellautomation.com/idc/groups/literature/documents/qr/22him-qr001_-en-p.pdf

msﬁ PE6KEGV8(C)A - P6KE400(C)A

600W TRANSIENT VOLTAGE SUPPRESSOR

Features Mechanical Data

. 600W Peak Pulse Power Dissipation . Case: DO-15

. Voltage Range 6.8V - 400V . Case Material: Molded Plastic. UL Flammability Classification

e  Constructed with Glass Passivated Die Rating 94V-0

e Uni- and Bidirectional Versions Available *  Moisture Sensitivity: Level 1 per J-STD-020

e  Excellent Clamping Capability e Leads: Plated Leads, Solderable per MIL-STD-202, Method 208 €%
. Fast Response Time . Marking: Unidirectional - Type Number and Cathode Band

e Lead Free Finish, RoHS Compliant (Note 1) e Marking: Bidirectional - Type Number Only

. Ordering Information: See Page 4
e  Weight: 0.4 grams (approximate)

Maximum Ratings @Ta = 25°C unless otherwise specified

Characteristic Symbol Value Unit

Peak Power Dissipation, t, = 1.0 ms
(Non repetitive current pulse, derated above Ta = 25°C)
Peak Forward Surge Current, 8.3ms Single Half Sine Wave, Superimposed on Rated

Ppk 600 w

Load Duty Cycle = 4 pulses per minute maximum IFsm 100 A
Forward Voltage @ Ir = 35A VpR < 200V Vv 3.5 Vv
300us Square Wave Pulse, Unidirectional Only VgRr > 200V F 5.0

Thermal Characteristics

Characteristic Symbol Value Unit
Steady State Power Dissipation at T = 75°C Po 5.0 w
Lead Lengths 9.5 mm (Mounted on Copper Land Area of 40mm)
Typical Thermal Resistance, Junction to Case Roeic 20 °C/IW
Typical Thermal Resistance, Junction to Lead RoJL 15 °C/W
Typical Thermal Resistance, Junction to Ambient [REVN 75 °C/W
Operating and Storage Temperature Range TJ, Tste -55to +175 °C

Notes: 1. EU Directive 2002/95/EC (RoHS). All applicable RoHS exemptions applied, see EU Directive 2002/95/EC Annex Notes.

P6KEGV8(C)A - P6KE400(C)A 1of5 March 2010
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PE6KEGV8(C)A - P6KE400(C)A

Electrical CharacteristicS @Tta = 25°C unless otherwise specified

Max
Type Type Reverse Breakdown Voltage Test Reerse Cla'\r/lnaxin Max Peak
Number Number Standoff Ver @ 9 Cuﬁ’int Leakage Voltggeg Pulséz(cfﬁent
(Note 2) (Note 2) Voltage (Note 3) @
@ VR pp

(UND (CD) Vewm (V) Min (V) Max (V) IT (MA) IR (uA) Ve (V) lpp (A)
P6KEGV8A P6KEGVBCA 5.80 6.45 7.14 10 1000 10.5 57.0
P6KE7V5A P6KE7V5CA 6.40 7.13 7.88 10 500 11.3 53.0
P6KE8V2A P6KE8V2CA 7.02 7.79 8.61 10 200 121 50.0
PEKE9V1A P6KE9V1CA 7.78 8.65 9.55 1.0 50 134 45.0
P6KE10A P6KE10CA 8.55 9.50 10.50 1.0 10 14.5 41.0
P6KE11A P6KE11CA 9.40 10.50 11.60 1.0 5.0 15.6 38.0
P6KE12A P6KE12CA 10.20 11.40 12.60 1.0 5.0 16.7 36.0
P6KE13A P6KE13CA 11.10 12.40 13.70 1.0 5.0 18.2 33.0
P6KE15A P6KE15CA 12.80 14.30 15.80 1.0 5.0 21.2 28.0
P6KE16A P6KE16CA 13.60 15.20 16.80 1.0 5.0 22.5 27.0
P6KE18A P6KE18CA 15.30 17.10 18.90 1.0 5.0 25.2 24.0
P6KE20A P6KE20CA 17.10 19.00 21.00 1.0 5.0 27.7 22.0
P6KE22A P6KE22CA 18.80 20.90 23.10 1.0 5.0 30.6 20.0
P6KE24A P6KE24CA 20.50 22.80 25.20 1.0 5.0 33.2 18.0
P6KE27A P6KE27CA 23.10 25.70 28.40 1.0 5.0 37.5 16.0
P6KE30A P6KE30CA 25.60 28.50 31.50 1.0 5.0 41.4 14.40
P6KE33A P6KE33CA 28.20 31.40 34.70 1.0 5.0 45.7 13.20
P6KE36A P6KE36CA 30.80 34.20 37.80 1.0 5.0 49.9 12.00
P6KE39A P6KE39CA 33.30 37.10 41.00 1.0 5.0 53.9 11.20
P6KE43A P6KE43CA 36.80 40.90 45.20 1.0 5.0 59.3 10.10
P6KE47A P6KE47CA 40.20 44.70 49.40 1.0 5.0 64.8 9.30
P6KE51A P6KE51CA 43.60 48.50 53.60 1.0 5.0 70.1 8.60
P6KE56A P6KE56CA 47.80 53.20 58.80 1.0 5.0 77.0 7.80
P6KE6G2A P6KEG62CA 53.00 58.90 65.10 1.0 5.0 85.0 7.10
P6KEG8A P6KEGBCA 58.10 64.60 71.40 1.0 5.0 92.0 6.50
P6KE75A P6KE75CA 64.10 71.30 78.80 1.0 5.0 103.0 5.80
P6KE82A P6KE82CA 70.10 77.90 86.10 1.0 5.0 113.0 5.30
P6KE91A P6KE91CA 77.80 86.50 95.50 1.0 5.0 125.0 4.80
P6KE100A P6KE100CA 85.50 95.00 105.00 1.0 5.0 137.0 4.40
P6KE110A P6KE110CA 94.00 105.00 116.00 1.0 5.0 152.0 4.00
P6KE120A P6KE120CA 102.00 114.00 126.00 1.0 5.0 165.0 3.60
P6KE130A P6KE130CA 111.00 124.00 137.00 1.0 5.0 179.0 3.30
P6KE150A P6KE150CA 128.00 143.00 158.00 1.0 5.0 207.0 2.90
P6KE160A P6KE160CA 136.00 152.00 168.00 1.0 5.0 219.0 2.70
P6KE170A P6KE170CA 145.00 162.00 179.00 1.0 5.0 234.0 2.60
P6KE180A P6KE180CA 154.00 171.00 189.00 1.0 5.0 246.0 2.40
P6KE200A P6KE200CA 171.00 190.00 210.00 1.0 5.0 274.0 2.20
P6KE220A P6KE220CA 185.00 209.00 231.00 1.0 5.0 328.0 1.83
P6KE250A P6KE250CA 214.00 237.00 263.00 1.0 5.0 344.0 1.75
P6KE300A P6KE300CA 256.00 285.00 315.00 1.0 5.0 414.0 1.45
P6KE350A P6KE350CA 300.00 332.00 368.00 1.0 5.0 482.0 1.25
P6KE400A P6KE400CA 342.00 380.00 420.00 1.0 5.0 548.0 1.10

Notes: 2. Suffix ‘C’ denotes bidirectional device.
3. For bidirectional devices having Vg of 10 volts and under, the I limit is doubled.
P6KEGV8(C)A - PEKE400(C)A 20f5 March 2010
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Ordering Information (Note 4)

PE6KEGV8(C)A - P6KE400(C)A

Part Number Case Packaging
(Type Number)-B* DO-15 500/Bulk
(Type Number)-T* DO-15 4K/Tape & Reel, 13-inch
* Add "-B" or "-T" to the appropriate type number in Table 1 for Bulk or Tape & Reel, respectively. Example: 6.40V VRWM = P6KE7V5A-B for Bulk, P6KE7V5A-T for
Tape & Reel.

Notes:

4. For packaging details, go to our website at http://www.diodes.com/datasheets/ap02008.pdf.

Package Outline Dimensions

DO-15
Dim Min Max
A 25.40
B 5.50 7.62
C 0.686 0.889
D 2.60 3.60
All Dimensions in mm

P6KEGBVS(C)A - PBKE400(C)A
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IMPORTANT NOTICE

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS DOCUMENT,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
(AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes
without further notice to this document and any product described herein. Diodes Incorporated does not assume any liability arising out of the
application or use of this document or any product described herein; neither does Diodes Incorporated convey any license under its patent or
trademark rights, nor the rights of others. Any Customer or user of this document or products described herein in such applications shall assume
all risks of such use and will agree to hold Diodes Incorporated and all the companies whose products are represented on Diodes Incorporated
website, harmless against all damages.

Diodes Incorporated does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales channel.
Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, Customers shall indemnify and
hold Diodes Incorporated and its representatives harmless against all claims, damages, expenses, and attorney fees arising out of, directly or
indirectly, any claim of personal injury or death associated with such unintended or unauthorized application.

Products described herein may be covered by one or more United States, international or foreign patents pending. Product names and markings
noted herein may also be covered by one or more United States, international or foreign trademarks.

LIFE SUPPORT

Diodes Incorporated products are specifically not authorized for use as critical components in life support devices or systems without the express
written approval of the Chief Executive Officer of Diodes Incorporated. As used herein:

A. Life support devices or systems are devices or systems which:
1. are intended to implant into the body, or

2. support or sustain life and whose failure to perform when properly used in accordance with instructions for use provided in the
labeling can be reasonably expected to result in significant injury to the user.

B. A critical component is any component in a life support device or system whose failure to perform can be reasonably expected to cause the
failure of the life support device or to affect its safety or effectiveness.

Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or systems, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products and any
use of Diodes Incorporated products in such safety-critical, life support devices or systems, notwithstanding any devices- or systems-related
information or support that may be provided by Diodes Incorporated. Further, Customers must fully indemnify Diodes Incorporated and its
representatives against any damages arising out of the use of Diodes Incorporated products in such safety-critical, life support devices or systems.

Copyright © 2009, Diodes Incorporated

www.diodes.com
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Important User Information

Solid state equipment has operational characteristics differing from those of
electromechanical equipment. “ Safety Guidelines for the Application, Installation
and Maintenance of Solid Sate Controls” (Publication SGI-1.1 available from
your local Rockwell Automation Sales Office or online at http://www.ab.com/
manuals/gi) describes some important differences between solid state equipment
and hard-wired electromechanical devices. Because of this difference, and aso
because of the wide variety of usesfor solid state equipment, all persons
responsible for applying this equipment must satisfy themselves that each intended
application of this equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or
consequential damages resulting from the use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative
purposes. Because of the many variables and requirements associated with any
particular installation, Rockwell Automation, Inc. cannot assume responsibility or
liahility for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of
information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written
permission of Rockwell Automation, Inc. is prohibited.

Throughout this manual we use notes to make you aware of safety considerations.

that can lead to personal injury or death, property damage, or economic

ATTENTION: Identifiesinformation about practicesor circumstances
A loss.

Attentions help you:

e identify ahazard
e avoid the hazard
e recognize the consequences

Important: Identifiesinformation that is especially important for successful
application and understanding of the product.

Shock Hazard labels may be located on or inside the drive to alert
6 people that dangerous voltage may be present.

DriveExplorer, DriveTools32, and SCANport are trademarks of Rockwell Automation.
PLC isaregistered trademark of Rockwell Automation.

ControlNet is atrademark of ControlNet International, Ltd.

DeviceNet is a trademark of the Open DeviceNet Vendor Association.



Summary of Changes

The information below summarizes the changes to the PowerFlex 40
User Manual since the June 2003 release.

Description of New or Updated Information See Page(s)
600 Volt ratings added to product line. Throughout
480 Volt, 11 kW (15 HP) rating added to product line. Throughout
Position 12 of the Catalog Number now indicates drive type. P-4

Flange Mount drive enclosure added. P-4, B-9
Remote HIM Menu Structure added. 2-5

The following parameters have been added:

d029 [Torque Current] 3-8

P042 [Voltage Class] 3-13

A109 [Anlg out Setpt] 3-32

A115 [Process Time Lo] 3-33

A116 [Process Time Hi] 3-33

A117 [Bus Reg Mode] 3-33

A160 [EM Brk Off Delay] 341

A161 [EM Brk On Delay] 3-41

A162 [MOP Reset Sel] 3-41
Options have been added to the following parameters:

P036 [Start Source] 3-10

P037 [Stop Mode] 311

P038 [Speed Reference] 312
A051-A054 [Dig Inx Sel] 3-14

A055 [Relay Out Sel] 3-15

A058 & A061 [Opto Outx Sel] 3-17

A065 [Analog Out Sel] 3-20

Al drive ratings now support dynamic braking. B-2
Remote Small HIM, Cat. No. 22-HIM-C2S, dimensions added. B-17




soc-2

The information below summarizes the changes to the PowerFlex 40
User Manual since the January 2003 release.

Description of New or Updated Information See Page(s)
Fusing and circuit breaker information updated. 1-6
Requirements for motor cable types expanded. 1-8
I/0 wring examples clarified. 1-16
Parameter A136 [PID Diff Rate] default value is 0.00. 3-38
Minimum resistance values for Dynamic Brake Modules added. B-2
Inductance rating for 480 Volt, 2.2 kW (3.0 HP) Bulletin 1321-3R Series |B-3
Line Reactor corrected.

Dimensions for NEMA Type 1 Bezel kit corrected. B-18
Appendix E: Step Logic, Basic Logic and Timer/Counter Functions added | E-1
Appendix F: PID Setup added F-1
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Preface

Overview

The purpose of this manual isto provide you with the basic information
needed to install, start-up and troubleshoot the PowerFlex 40 Adjustable
Frequency AC Drive.

For information on... See page...
Who Should Use this Manual? P-1
Reference Materials P-1
Manual Conventions pP-2
Drive Frame Sizes P-2
General Precautions P-3
Catalog Number Explanation P-4

Who Should Use this Manual?

This manual isintended for qualified personnel. You must be able to
program and operate Adjustable Frequency AC Drive devices. In

addition, you must have an understanding of the parameter settings and
functions.

Reference Materials

The following manuals are recommended for general drive information:

Title Publication Available Online at ...
Wiring and Grounding DRIVES-IN0OT1... www.ab.com/manuals/dr
Guidelines for Pulse Width

Modulated (PWM) AC Drives

Preventive Maintenance of DRIVES-TDO0O01... www.ab.com/manuals/dr
Industrial Control and Drive

System Equipment

Safety Guidelines for the SGI-1.1 www.ab.com/manuals/gi

Application, Installation and
Maintenance of Solid State

Control

A Global Reference Guide for | 100-2.10 www.ab.com/manuals/gi
Reading Schematic Diagrams

Guarding Against Electrostatic |8000-4.5.2 www.ab.com/manuals/dr

Damage




P-2 Overview

Manual Conventions

e Inthismanua we refer to the PowerFlex 40 Adjustable Frequency
AC Drive as; drive, PowerFlex 40 or PowerFlex 40 Drive.

e Parameter numbers and names are shown in this format:
P031 [Motor NP Volts]

Name

Number

Group

d = Display Group

P = Basic Program Group

A = Advanced Program Group

e Thefollowing words are used throughout the manual to describe an

action:

Word

Meaning

Can

Possible, able to do something

Cannot

Not possible, not able to do something

May

Permitted, allowed

Shall

Required and necessary

Should

Recommended

Should Not

Not Recommended

Drive Frame Sizes

Similar PowerFlex 40 drive sizes are grouped into frame sizes to
simplify spare parts ordering, dimensioning, etc. A cross reference of
drive catalog numbers and their respective frame sizesis provided in

Appendix B.
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General Precautions

ATTENTION: Thedrive contains high voltage capacitors which take
time to discharge after removal of mains supply. Before working on
drive, ensure isolation of mains supply fromlineinputs[R, S, T (L1,
L2, L3)]. Wait three minutes for capacitors to discharge to safe voltage
levels. Failure to do so may result in personal injury or death.

Darkened display LEDsis not an indication that capacitors have
discharged to safe voltage levels.

ATTENTION: Only qualified personnel familiar with adjustable
frequency AC drives and associated machinery should plan or
implement the installation, start-up and subsequent maintenance of the
system. Failure to comply may result in personal injury and/or
equipment damage.

ATTENTION: Thisdrive contains ESD (Electrostatic Discharge)
sensitive parts and assemblies. Static control precautions are required
when installing, testing, servicing or repairing this assembly.
Component damage may result if ESD control procedures are not
followed. If you are not familiar with static control procedures,
reference A-B publication 8000-4.5.2, “Guarding Against Electrostatic
Damage” or any other applicable ESD protection handbook.

ATTENTION: Anincorrectly applied or installed drive can result in
component damage or areduction in product life. Wiring or application
errors, such as, undersizing the motor, incorrect or inadequate AC
supply, or excessive ambient temperatures may result in malfunction of
the system.




P-4 Overview
Catalog Number Explanation
1-3 4 5 6-8 9 10 11 12(1) 13-14
22B - A iP5 N 1 1 4 AA
Drive |Dash |Voltage Rating |Rating | Enclosure | HIM | Emission Class | Type Optional
Code ode Version
22B  PowerFlex 40 4 Standard
Code Rating
0 Not Filtered
Code Voltage Ph. 1 Filtered
v 120V AC 1
A 240VAC 1 Code Interface Module  Code Purpose
B 240VAC 3 1 Fixed Keypad AA  Reserved for
D 480VAC 3 thru  custom firmware
E 600V AC 3 77

Code Enclosure

N Panel Mount - IP 20 (NEMA Type Open)

F Flange Mount - [P 20 (NEMA Type Open)

H Replacement Plate Drive - IP 20 (NEMA Type Open)
- Contact factory for ordering information.

Output Current @ 100-120V Input

Code Amps kW (HP)
2P3 23  04(05)
5P0 5.0 0.75 (1.0
6P0 60  1.1(15)

Output Current @ 380-480V Input

Code Amps kW (HP)
P4 14  04(05)
2P3 23 0.75(1.0)
4P0 40  15(20)
6P0 60  22(3.0)
010 105  4.0(5.0)
012 12 55 (7.5)
017 17 7.5 (10)

024 24

Output Current @ 200-240V Input

Code Amps kW (HP)
2P3 23 04(05)
5P0 50  075(1.0)
8P0 80  15(20)
012 12 22(30)
017 175  37(5.0)
024 24 5.5(7.5)
033 33 7.5(10)

Output Current @ 500-600V Input
kW (HP)

Code Amps

P77 17 0.75 (1.0)
3P0 30 1.5 (2.0)
4P2 42 2.2(3.0)
6P6 6.6 4.0 (5.0)
9P9 99 5.5(7.5)
012 122 75(10)
019 19 11 (15)

() Position 12 of the Catalog Number now indicates drive type. All PowerFlex 40
drives are equipped with RS485 communication.

Additional accessories, options and adapters are available. See Appendix B for details.



Chapter 1

Installation/Wiring

This chapter provides information on mounting and wiring the
PowerFlex 40 Drive.

For information on... See page For information on... See page

Opening the Cover 11 Fuses and Circuit Breakers | 1-6

Mounting Considerations 1-2 Power Wiring 1-8

AC Supply Source Considerations | 1-3 /0 Wiring 1-12
Recommendations

General Grounding Requirements | 1-5 EMC Instructions 1-22

Most start-up difficulties are the result of incorrect wiring. Every
precaution must be taken to assure that the wiring is done as instructed.
All items must be read and understood before the actual installation
begins.

ATTENTION: Thefollowing information is merely aguide for proper
installation. Rockwell Automation, Inc. cannot assume responsibility
for the compliance or the noncompliance to any code, national, local or
otherwise for the proper installation of this drive or associated
equipment. A hazard of personal injury and/or equipment damage
existsif codes are ignored during installation.

Opening the Cover
1. Pressand hold in the tabs on each side of the cover.

2. Pull the cover out and up to release.
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Mounting Considerations
e Mount the drive upright on aflat, vertical and level surface.

Frame |Screw Size Screw Torque DIN Rail
B M4 (#8-32) 1.56-1.96 N-m (14-17 Ib.-in.) |35 mm
C M5 (#10-24) 2.45-2.94N-m (22-26 Ib-in.) |-

e Protect the cooling fan by avoiding dust or metallic particles.
¢ Do not expose to a corrosive atmosphere.
¢ Protect from moisture and direct sunlight.

Minimum Mounting Clearances
Refer to Appendix B for mounting dimensions.

[ o W o

120mm
(4.71in.) 4

0C0bo

0C0bo

120 mm
(47in) g

—— i —

No clearance required
between drives.

Mounting Option B [>

<] Mounting Option A

Ambient Operating Temperatures
Table 1.A Enclosure and Clearance Requirements

oC0bo
@c") oo

Ambient Temperature Enclosure Rating Minimum Mounting
Minimum Maximum Clearances
IP 20/Open Type Use Mounting Option A
40°C (104°F) pen 1yp 1 - 9 P -
-10°C (14°F) IP 30/NEMA 1/UL Type 1) |Use Mounting Option B
50°C (122°F) |IP 20/Open Type Use Mounting Option B

U Rating requires installation of the PowerFlex 40 IP 30/NEMA 1/UL Type 1 option kit.

Debris Protection

A plastic top panel isincluded with the drive. Install the panel to prevent
debris from falling through the vents of the drive housing during
installation. Remove the panel for |P 20/Open Type applications.

Storage

e Storewithin an ambient temperature range of -40° to +85°C.

e Storewithin arelative humidity range of 0% to 95%,
non-condensing.

¢ Do not expose to a corrosive atmosphere.
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AC Supply Source Considerations
Ungrounded Distribution Systems

referenced to ground. These devices should be disconnected if the drive

ATTENTION: PowerFlex 40 drives contain protective MOV s that are
A isinstalled on an ungrounded distribution system.

Disconnecting MOVs

To prevent drive damage, the MOV s connected to ground shall be
disconnected if the driveisinstalled on an ungrounded distribution
system where the line-to-ground voltages on any phase could exceed
125% of the nominal line-to-line voltage. To disconnect these devices,
remove the jumper shown in the Figures 1.1 and 1.2.

1. Turn the screw counterclockwise to loosen.
2. Pull the jumper completely out of the drive chassis.
3. Tighten the screw to keep it in place.

Figure 1.1 Jumper Location (Typical)

Important:
Tighten screw after
jumper removal.

Figure 1.2 Phase to Ground MOV Removal

R/L1

Three-Phase
AC Input Si2
T3

Jumper
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Input Power Conditioning

Thedriveissuitablefor direct connection to input power within the rated
voltage of the drive (see Appendix A). Listed in Table 1.B are certain
input power conditions which may cause component damage or
reduction in product life. If any of the conditions exist, as described in
Table 1.B, install one of the devices listed under the heading Corrective
Action on the line side of the drive.

Important: Only one device per branch circuit is required. It should be
mounted closest to the branch and sized to handle the total
current of the branch circuit.

Table 1.B Input Power Conditions

Input Power Condition Corrective Action

Install Line Reactor®

e or Isolation Transformer

e orBus Inductor - 5.5 & 11 kW
(7.5 & 15 HP) drives only

Low Line Impedance (less than 1% line reactance)

Greater than 120 kVA supply transformer

Install Line Reactor
e orlsolation Transformer

Line has power factor correction capacitors

Line has frequent power interruptions

Line has intermittent noise spikes in excess of
6000V (lightning)

Phase to ground voltage exceeds 125% of normal Remove MOV jumper to ground.

line to line voltage o orlnstall Isolation Transformer

Ungrounded distribution system with grounded secondary if
necessary.

240V open delta configuration (stinger leg)(" o Install Line Reactor

" For drives applied on an open delta with a middle phase grounded neutral system, the
phase opposite the phase that is tapped in the middle to the neutral or earth is
referred to as the “stinger leg,” “high leg,” “red leg,” etc. This leg should be identified
throughout the system with red or orange tape on the wire at each connection point.
The stinger leg should be connected to the center Phase B on the reactor. Refer to

Table B.D for specific line reactor part numbers.
@ Referto Appendix B for accessory ordering information.
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General Grounding Requirements

The drive Safety Ground - @ (PE) must be connected to system
ground. Ground impedance must conform to the requirements of
national and local industrial safety regulations and/or electrical codes.
The integrity of all ground connections should be periodically checked.

Figure 1.3 Typical Grounding

L]
oleleale)
@éom

© Alon-Bradiey

RIL1

D= ?g;@@

|
b

Ground Fault Monitoring

If a system ground fault monitor (RCD) isto be used, only Type B
(adjustable) devices should be used to avoid nuisance tripping.

Safety Ground - L) (PE)

Thisisthe safety ground for the drive that is required by code. One of
these points must be connected to adjacent building steel (girder, joist), a
floor ground rod or bus bar. Grounding points must comply with national
and local industrial safety regulations and/or electrical codes.

Motor Ground

The motor ground must be connected to one of the ground terminals on
the drive.

Shield Termination - SHLD

Either of the safety ground terminals located on the power terminal
block provides agrounding point for the motor cable shield. The motor
cable shield connected to one of these terminals (drive end) should also
be connected to the motor frame (motor end). Use ashield terminating or
EMI clamp to connect the shield to the safety ground terminal. The
conduit box option may be used with acable clamp for agrounding point
for the cable shield.

When shielded cable is used for control and signal wiring, the shield
should be grounded at the source end only, not at the drive end.
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RFI Filter Grounding

Using single phase drives with integral filter, or an externa filter with
any driverating, may result in relatively high ground leakage currents.
Therefore, the filter must only be used in installationswith grounded
AC supply systems and be permanently installed and solidly
grounded (bonded) to the building power distribution ground. Ensure
that the incoming supply neutral is solidly connected (bonded) to the
same building power distribution ground. Grounding must not rely on
flexible cables and should not include any form of plug or socket that
would permit inadvertent disconnection. Some local codes may require
redundant ground connections. The integrity of all connections should be
periodically checked.

Fuses and Circuit Breakers

The PowerFlex 40 does not provide branch short circuit protection. This
product should be installed with either input fuses or an input circuit
breaker. National and local industrial safety regulations and/or electrical
codes may determine additional requirements for these installations.

ATTENTION: To guard against personal injury and/or equipment
damage caused by improper fusing or circuit breaker selection, use only
the recommended line fuses/circuit breakers specified in this section.

Fusing
The PowerFlex 40 has been UL tested and approved for use with input
fuses. The ratings in the table that follows are the minimum

recommended val ues for use with each drive rating. The deviceslisted in
this table are provided to serve asaguide.

Bulletin 140M (Self-Protected Combination Controller)/UL489
Circuit Breakers

When using Bulletin 140M or UL 489 rated circuit breakers, the
guidelines listed below must be followed in order to meet the NEC
requirements for branch circuit protection.

e Bulletin 140M can be used in single and group motor applications.

e Bulletin 140M can be used up stream from the drive without the
need for fuses.
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Table 1.C Minimum Recommended Branch Circuit Protective Devices

Voltage  |Drive Rating  |Fuse Rating(") |140M Motor ~ |Recommended
Rating kW (HP) Amps Protectors MCS Contactors
Catalog No. Catalog No.
120V AC- |0.4(0.5) 15 140M-C2E-C16 |100-C12
1-Phase 0.75(1.0) 35 140M-D8E-C20 |100-C23
1.1(1.5) 40 140M-F8E-C32 | 100-C37
240VAC- (0.4(0.5) 10 140M-C2E-B63 | 100-C09
1-Phase 0.75(1.0) 20 140M-C2E-C16 |100-C12
1.5(2.0) 30 140M-D8E-C20 |100-C23
22(3.0) 40 140M-F8E-C32  |100-C37
240VAC- |04 (0.5 6 140M-C2E-B40 | 100-C07
3-Phase 0.75(1.0) 10 140M-C2E-C10 |100-C09
1.5(2.0) 15 140M-C2E-C16 |100-C12
2.2(3.0) 25 140M-C2E-C16 |100-C23
3.7 (5.0 35 140M-F8E-C25 |100-C23
5.5 (7.5) 40 140M-F8E-C32 |100-C37
7.5(10.0) 60 140M-G8E-C45 |100-C60
480V AC- (0.4(0.5) 3 140M-C2E-B25 |100-C07
3-Phase 0.75(1.0) 6 140M-C2E-B40 | 100-CO7
1.5(2.0) 10 140M-C2E-B63 | 100-C09
2.2 (3.0 15 140M-C2E-C10 | 100-C09
4.0 (5.0) 20 140M-C2E-C16 |100-C23
5.5 (7.5) 25 140M-D8E-C20 |100-C23
7.5(10.0) 30 140M-D8E-C20 |100-C23
11(15) 50 140M-F8E-C32 | 100-C43
600V AC- [0.75(1.0) 6 140M-C2E-B25 |100-C09
3-Phase 1.5(2.0) 6 140M-C2E-B40 |100-C09
2.2 (3.0 10 140M-C2E-B63 | 100-C09
4.0 (5.0) 15 140M-C2E-C10 |100-C09
5.5 (7.5) 20 140M-C2E-C16 |100-C16
7.5(10.0) 25 140M-C2E-C16 |100-C23
11 (15) 40 140M-D8E-C25 |100-C30

" Recommended Fuse Type: UL Class J, CC, T or Type BS88; 600V (550V) or
equivalent.

@ Refer to the Bulletin 140M Motor Protectors Selection Guide, publication
140M-SG001... to determine the frame and breaking capacity required for your
application.
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Power Wiring

ATTENTION: National Codes and standards (NEC, VDE, BSl, etc.)
and local codes outline provisions for safely installing electrical
equipment. Installation must comply with specifications regarding wire
types, conductor sizes, branch circuit protection and disconnect
devices. Failureto do so may result in personal injury and/or equipment
damage.

ATTENTION: To avoid apossible shock hazard caused by induced
voltages, unused wiresin the conduit must be grounded at both ends.
For the same reason, if adrive sharing a conduit is being serviced or
installed, al drives using this conduit should be disabled. Thiswill help
minimize the possible shock hazard from “ cross coupled” power leads.

Motor Cable Types Acceptable for 200-600 Volt Installations

A variety of cable types are acceptable for drive installations. For many
installations, unshielded cable is adequate, provided it can be separated
from sensitive circuits. As an approximate guide, allow a spacing of 0.3
meters (1 foot) for every 10 meters (32.8 feet) of length. In al cases,
long parallel runs must be avoided. Do not use cable with an insulation
thickness less than 15 mils (0.4 mm/0.015 in.). Do not route more than
three sets of motor leads in a single conduit to minimize “crosstak”. If
more than three drive/motor connections per conduit are required,
shielded cable must be used.

UL installations in 50°C ambient must use 600V, 75°C or 90°C wire.
UL installations in 40°C ambient should use 600V, 75°C or 90°C wire.
Use copper wire only. Wire gauge requirements and recommendations
are based on 75 degree C. Do not reduce wire gauge when using higher
temperature wire.

Unshielded

THHN, THWN or similar wireis acceptable for drive installation in dry
environments provided adequate free air space and/or conduit fill rates
limits are provided. Do not use THHN or similarly coated wirein wet
areas. Any wire chosen must have aminimum insulation thickness of 15
mils and should not have large variations in insulation concentricity.

Shielded/Armored Cable

Shielded cable contains all of the general benefits of multi-conductor
cable with the added benefit of a copper braided shield that can contain
much of the noise generated by atypical AC Drive. Strong consideration
for shielded cable should be given in installations with sensitive
equipment such as weigh scales, capacitive proximity switches and other
devices that may be affected by electrical noise in the distribution
system. Applications with large numbers of drivesin asimilar location,
imposed EMC regulations or a high degree of communications/
networking are also good candidates for shielded cable.
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Shielded cable may also help reduce shaft voltage and induced bearing
currents for some applications. In addition, the increased impedance of
shielded cable may help extend the distance that the motor can be
located from the drive without the addition of motor protective devices
such as terminator networks. Refer to Reflected Wave in “Wiring and
Grounding Guidelines for PWM AC Drives,” publication
DRIVES-INOO1A-EN-P.

Consideration should be given to al of the general specifications
dictated by the environment of the installation, including temperature,
flexibility, moisture characteristics and chemical resistance. In addition,
abraided shield should be included and be specified by the cable
manufacturer as having coverage of at least 75%. An additional fail
shield can greatly improve noise containment.

A good example of recommended cable is Belden® 295xx (xx
determines gauge). This cable has four (4) XLPE insulated conductors
with a 100% coverage foil and an 85% coverage copper braided shield
(with drain wire) surrounded by a PV C jacket.

Other types of shielded cable are available, but the selection of these
types may limit the allowable cable length. Particularly, some of the
newer cables twist 4 conductors of THHN wire and wrap them tightly
with afoil shield. This construction can greatly increase the cable
charging current required and reduce the overall drive performance.
Unless specified in the individual distance tables astested with the drive,
these cables are not recommended and their performance against the lead
length limits supplied is not known.

Recommended Shielded Wire

Location Rating/Type Description
Standard 600V, 90°C (194°F)  |e Four tinned copper conductors with XLPE insulation.
(Option 1) [XHHW2/RHW-2 o Copper braid/aluminum foil combination shield and tinned
g’z‘g‘;es;)o 5209507 copper drain wire.
Belden 20501-20507, |* F VC jacket
or equivalent
Standard Tray rated 600V, 90°C | Three tinned copper conductors with XLPE insulation.
(Option 2)  |(194°F) RHH/RHW-2 |4 5 mil single helical copper tape (25% overlap min.) with three
Anixter OLF-7xxxxx or | hare copper grounds in contact with shield.
equivalent « PVC jacket.
Class | & II; |Tray rated 600V, 90°C |e Three bare copper conductors with XLPE insulation and
Division | & Il |(194°F) RHH/RHW-2 impervious corrugated continuously welded aluminum armor.
Anixter 7V-7xxxx-3G  |e Black sunlight resistant PVC jacket overall.
or equivalent

o Three copper grounds on #10 AWG and smaller.
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Reflected Wave Protection

The drive should be installed as close to the motor as possible.
Installations with long motor cables may require the addition of external
devicesto limit voltage reflections at the motor (reflected wave
phenomena). See Table 1.D for recommendations.

The reflected wave data appliesto al frequencies 2 to 16 kHz.
For 240V ratings, reflected wave effects do not need to be considered.

Table 1.0 Maximum Cable Length Recommendations

Reflected Wave

380-480V Ratings Motor Insulation Rating Motor Cable Only(")
1000 Vp-p 15 meters (49 feet)
1200 Vp-p 40 meters (131 feet)
1600 Vp-p 170 meters (558 feet)

m Longer cable lengths can be achieved by installing devices on the output of the drive.
Consult factory for recommendations.

Output Disconnect

The driveisintended to be commanded by control input signals that will
start and stop the motor. A device that routinely disconnects then
reapplies output power to the motor for the purpose of starting and
stopping the motor should not be used. If it is necessary to disconnect
power to the motor with the drive outputting power, an auxiliary contact
should be used to simultaneously disable drive control run commands.
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Power Terminal Block
The drive utilizes afinger guard over the power wiring terminals. To

remove:

1. Pressinand hold the locking tab.

2. Slide finger guard down and out.

Replace the finger guard when wiring is complete.

Figure 1.4 Power Terminal Block (Typical)

ey @

B Frame

T"

C Frame

RIL1_§/L2 TA3 UT1 VT2 W/T3 RAL1 §/L2 TA3 UM VT2 W/T3 P2

CioRRcE  BRRRRRTE

RS H@ﬂ@ﬂ@ﬂ@ﬂ@@ﬂ

DC- DC+ BR+ BR- @ @ DC- DG+ BR+ BR- @
Terminal (! Description
R/L1, S/L2 1-Phase Input
R/L1, S/L2, T/L3 |3-Phase Input
U To Motor U/T1 Switch any two motor
ooz - (] () Meveme
W/T3 To Motor W/T3 — :
DC Bus Inductor Connection (C Frame drives only.)
The C Frame drive is shipped with a jumper between
P2, P1 Terminals P2 and P1. Remove this jumper only when a DC
Bus Inductor will be connected. Drive will not power up
without a jumper or inductor connected.
DC+, DC- DC Bus Connection
BR+, BR- Dynamic Brake Resistor Connection
D Safety Ground - PE

M Important: Terminal screws may become loose during shipment. Ensure that all
terminal screws are tightened to the recommended torque before applying power to

the drive.
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Table 1.E Power Terminal Block Specifications

Frame |Maximum Wire Size(") | Minimum Wire Size(" Torque

B 5.3 mm? (10 AWG) 1.3mm? (16 AWG) 1.7-2.2 N-m (16-19 Ib.-in.)

C 8.4 mm? (8 AWG) 1.3mm? (16 AWG)  |2.9-3.7 N-m (26-33 Ib.-in.)

(" Maximum/minimum sizes that the terminal block will accept - these are not
recommendations.

I/0 Wiring Recommendations
Motor Start/Stop Precautions

ATTENTION: A contactor or other device that routinely disconnects
and reappliesthe AC line to the drive to start and stop the motor can
cause drive hardware damage. The drive is designed to use control input
signals that will start and stop the motor. If used, the input device must
not exceed one operation per minute or drive damage can occur.

ATTENTION: Thedrive start/stop control circuitry includes
solid-state components. If hazards due to accidental contact with
moving machinery or unintentional flow of liquid, gas or solids exist,
an additional hardwired stop circuit may be required to remove the AC
line to the drive. When the AC line is removed, there will be aloss of
any inherent regenerative braking effect that might be present - the
motor will coast to a stop. An auxiliary braking method may be
required.

Important points to remember about 1/O wiring:

o Always use copper wire.
e Wirewith aninsulation rating of 600V or greater is recommended.

e Control and signal wires should be separated from power wires by at
least 0.3 meters (1 foot).

Important: 1/0 terminals labeled “Common” are not referenced to the
safety ground (PE) terminal and are designed to greatly
reduce common mode interference.

ATTENTION: Driving the 4-20mA analog input from avoltage
source could cause component damage. Verify proper configuration
prior to applying input signals.
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Control Wire Types
Table 1.F Recommended Control and Signal Wire(")

Wire Type(s) Description Minimum
Insulation Rating

Belden 8760/9460 |0.8 mm2(18AWG), twisted pair, 100% 300V

(or equiv.) shield with drain. 60 degrees C
Belden 8770 0.8 mm2(18AWG), 3 conductor, shielded for (140 degrees F)
(or equiv.) remote pot only.

() If the wires are short and contained within a cabinet which has no sensitive circuits,
the use of shielded wire may not be necessary, but is always recommended.

I/O Terminal Block
Table 1.G 1/0 Terminal Block Specifications

Frame Maximum Wire Size @ Minimum Wire Size @ Torque
B&C 1.3mm? (16 AWG)  |0.13mm? (26 AWG)  |0.5-0.8 N-m (4.4-7 Ib.-in.)

@ Maximum/minimum sizes that the terminal block will accept - these are not
recommendations.

Maximum Control Wire Recommendations

Do not exceed control wiring length of 30 meters (100 feet). Control
signal cable length is highly dependent on electrical environment and
installation practices. To improve noise immunity, the I/O terminal block
Common must be connected to ground terminal/protective earth. If using
the R485 (DSI) port, 1/0 Terminal 16 should also be connected to
ground terminal/protective earth.
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Figure 1.5 Control Wiring Block Diagram
(4) Typical Typical
Enable Jumper — st (1@ SRCWiring  SNK Wiring
01 P (2) o —=O O—
2 Start/Run FWD ~ o — o
i Direction/Run REV — — |
Digital Common
%7 04
05 Digital Input 1 — | — |
06 Digital Input 2 — | — |
? Digital Input 3 — 6| o o
i Digital Input 4 — o
Opto Common
09
24V +24vDC
— 1
T +0V | +10V DC -
| T 12 ‘
! — |
! 0-10V (or £10V) Input |
! 13 ¢ input | |
! Analog Common P!
‘ 14 u
| @ ™| 4-20mA Input ’ ?%Eusﬁ be
| - - ohm
Relay NO. ["/ ! o B 2 Watt Min.
! Analog Output
_Relay Common [~ ‘ ‘ } oa2omAa | 18— Common ©)
RelyNC. [ | #( | 7] || OptoOutput 1
_RelayN.C. | R3 “ 17 P P 24V
A Opto Output 2
30V DC vy 18
50mA — ;
Non-inductive 19 RS485 Shield
A : 1777
4)
0-10v <— Analog Output Select Enabl (
- ENBL== umper
N v 01 02 03 04 05 06 07 08 09
SNK [OINIOININIOIOIHID)
— RS485
- 11 12 13 14 15 16 17 18 19 (0s)
———| SRC )
1
30V DC | 125V AC | 240V AC
Resistive | 3.0A 3.0A 3.0A
Inductive | 0.5A 0.5A 0.5A
() Important: /0 Terminal 01 is always a coast to stop P036 [StartSowee] | Stop 0 Torminal 61 Stop
input except when P036 [Start Source] is set to Keypad Per P0S7 Coast
“3-Wire” or “Momt FWD/REV” control. In three wire 3Wire Per P037 Per P037®
control, I/0 Terminal 01 is controlled by P037 [Stop = Z‘FV“I’\‘,’;/REV Ee’ ?37 - 0;’35‘ -
omt er PO37 er PO37
Mode]. All other stop sources are controlled by P037 AS4EE Por Per PO Const

between 1/0O Terminals 01 and 11. Remove this jumper when using I/O Terminal 01 as a stop or

enable input.

Two wire control shown. For three wire control use a momentary input s on I/O Terminal 02 to

command a start. Use a maintained input o for I/O Terminal 03 to change direction.

When using an opto output with an inductive load such as a relay, install a recovery diode parallel
to the relay as shown, to prevent damage to the output.

When the ENBL enable jumper is removed, I/0 Terminal 01 will always act as a hardware enable,
causing a coast to stop without software interpretation.
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Table 1.H Control I/O Terminal Designations

No. | Signal Default Description Param.

R1 | Relay N.O. Fault Normally open contact for output relay. A055

R2 | Relay Common - Common for output relay.

R3 |Relay N.C. Fault Normally closed contact for output relay. A055

Analog Output Select DIP | 0-10V Sets analog output to either voltage or current. Setting must match

Switch A065 [Analog Out Sel].

Sink/Source DIP Switch | Source (SRC) Inputs can be wired as Sink (SNK) or Source (SRC) via DIP Switch
setting.

01 [Stop( Coast The factory installed jumper or a normally closed poss (7
input must be present for the drive to start.

02 |Start/Run FWD Not Active Command comes from the integral keypad by default. | P036, P037

03 |Direction/Run REV | Not Active TQ disable reverse operation, see A095 [Reverse P036, P037,
Disable]. A095

04 | Digital Common - For digital inputs. Electronically isolated with digital
inputs from analog 1/0 and opto outputs.

05 |Digital Input 1 Preset Freq Program with A051 [Digital In1 Sel]. A051

06 |Digital Input 2 Preset Freq Program with A052 [Digital In2 Sel]. A052

07 |Digital Input 3 Local Program with A053 [Digital In3 Sel]. A053

08 |Digital Input 4 Jog Forward Program with A054 [Digital In4 Sel]. A054

09 |Opto Common - For opto-coupled outputs. Electronically isolated with
opto outputs from analog I/O and digital inputs.

11 | +24VDC - Referenced to Digital Common.

Drive supplied power for digital inputs.
Maximum output current is 100mA.

12 |+10VDC - Referenced to Analog Common. P038
Drive supplied power for 0-10V external
potentiometer.

Maximum output current is 15mA.

13 [+10vin®@ Not Active For external 0-10V (unipolar) or 10V (bipolar) input | P38,
supply (input impedance = 100k ohm) or A051-A054,
potentiometer wiper. A123, A132

14 | Analog Common |- For 0-10V In or 4-20mA In. Electronically isolated
with analog inputs and outputs from digital /O and
opto outputs.

15 |4-20mAIn®@ Not Active For external 4-20mA input supply P038,

(input impedance = 250 ohm). A051-A054,
A132

16 | Analog Output OutFreq 0-10 The default analog output is 0-10V. To covert to a A065, A066
current value, change the Analog Output Select DIP
Switch to 0-20mA. Program with A065 [Analog Out
Sel]. Max analog value can be scaled with A066
[Analog Out High].

Maximum Load:  4-20mA = 525 ohm (10.5V)
0-10V = 1k ohm (10mA)
17 | Opto Output 1 MotorRunning Program with A058 [Opto Out1 Sel] A058, A059,
A064
18 | Opto Output 2 At Frequency Program with A061 [Opto Out2 Sel] A061, A062,
A064

19 | RS485 (DSI) Shield |- Terminal should be connected to safety ground - PE

when using the RS485 (DSI) communications port.

@ 0-10V In and 4-20mA In are distinct input channels and may be connected simultaneously.
Inputs may be used independently for speed control or jointly when operating in PID mode.

See Footnotes (1) and (4) on page 1-14.
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I/O Wiring Examples
Input/Output Connection Example
Potentiometer P038 [Speed Reference] = 2 “0-10V Input”
1-10k Ohm Pot. i
Recommended o S
(2 Watt minimum) *— S
° ! 1 13 o
0N T |
®
= )
)
)
IS
Analog Input Bipolar Unipolar (Voltage) Unipolar (Current)
0to +10V, 100k ohm | P038 [Speed Reference] | P038 [Speed Reference] | P038 [Speed Reference]
impedance =2"0-10V Input’and  |=2“0-10V Input’ =34-20mA Input’
4-20 mA, 250 ohm A123 [10V Bipolar Enbl]
impedance =1 "Bi-Polar In”
S) S)
() ) ()
S+ 1V s—13llg +13le IS
Cormmon ——r4 ) Cormmon ——4 ) Common —=—41Lg
® ® AEIIPY
= [|® = [|® ()
) = |®
) ® )
o = o = o =
2 Wire SRC Control - |Internal Supply (SRC) External Supply (SRC)

Non-Reversing

P036 [Start Source] =
2,30r4

Input must be active for
the drive to run. When
input is opened, the
drive will stop as
specified by P037
[Stop Mode].

If desired, a User
Supplied 24V DC
power source can be
used. Refer to the
“External Supply
(SRC)” example.

Stop-Run

© 000000

01
02

Mot
02

Stop-Run

04

+24V Common

Each digital input draws 6 mA.

2 Wire SNK Control -
Non-Reversing

Internal Supply (SNK)

o 0—

Stop-Run

|@@@@@@@@|@
o000 0

01
02

04
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Input/Output Connection Example
2 Wire SRC Control - |Internal Supply (SRC) External Supply (SRC)
Run FWD/Run REV

P036 [Start Source] =
2,30r4

Input must be active for
the drive to run. When
input is opened, the
drive will stop as
specified by P037
[Stop Mode].

If both Run Forward
and Run Reverse

Stop-Run
Forward

O
Stop-Run
Reverse

© © © 0|o © © 0l

o~ O
Stop-Run
Forward

9
Stop-Run
Reverse

O
+24V Common

01
02
03
04

Each digital input draws 6 mA.

inputs are closed at the
same time, an
undetermined state
could occur.
2 Wire SNK Control - | Internal Supply (SNK)
Run FWD/Run REV
O
Stop-Run
Forward
1 Stop-Run
Reverse
3 Wire SRC Control - | Internal Supply (SRC) External Supply (SRC)

Non-Reversing
P036 [Start Source] = 1

Stop 11 o1 ot

A momentary input will 1 é r. 02 02
start the drive. A stop st ) S
input to I/0 Terminal 01 o |® 04
will stop the drive as
specified by P037 o [® +24V  Common
[Stop Mode]. ©

®lo

®_ =11

Each digital input draws 6 mA.

3 Wire SNK Control - |Internal Supply (SNK)

Non-Reversing




1-18 Installation/Wiring

Input/Output Connection Example

3 Wire SRC Control - |Internal Supply (SRC) External Supply (SRC)
Reversing

P036 [Start Source] = 1

A momentary input will
start the drive. A stop
input to I/O Terminal 01
will stop the drive as
specified by P037
[Stop Mode]. /10
Terminal 03 determines
direction.

Stop 11
1

Start

e,
Direction

Mot
02
03

Direction

+24V Common

Each digital input draws 6 mA.

01
02
03
04

3 Wire SNK Control -
Reversing

Internal Supply (SNK)

Opto Output (1 & 2)
A058 [Opto Out1 Sel]
determines
Opto-Output 1 (I/0
Terminal 17) operation.
A061 [Opto Out2 Sel]
determines
Opto-Output 2 (/O
Terminal 18) operation.
When using
Opto-Output with an
inductive load such as
a relay, install a
recovery diode parallel
to the relay as shown,
to prevent damage to
the output.

S
S)
S
S
Direction [S)
S)
)
)
)
Opto-Output 1
o
© N
o |I®
© N
S
17 S)
* L ©
CR )
[E e
+24vV Common

Each Opto-Output is rated

30V DC 50 mA (Non-inductive).
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Input/Output

Connection Example

Analog Output

A065 [Analog Out Sel]
determines analog

A065 [Analog Out Sel] = 0 through 14

The Analog Output Select DIP Switch must be set to match the analog output
signal mode set in A065 [Analog Out Sel].

output type and drive __
conditions. ® g
0-10V, ©
1k ohm minimum ey ©
Common —r—= S
S (S
0-20mA/4-20mA, s il (O
525 ohm maximum ) ©
1 S
S
o =
Typical Multiple Drive Connection Examples
Input/Output Connection Example
Multiple Digital 02 04 02 04 02 04
Input Connections |5 @0 @000 00| [0@0@C00 00| [0e0eEC 000
CustomerInputscan | o[ 510 0 0 @ 2 2| [ole @l @ 0 2 0| l2le 2lo 2 2 2 2 2|
be wired per
External Supply I
(SRC). | | -
Cus%mer I%uts I77 7Opnona| Ground Connection
When connecting a single input such as Run, Stop, Reverse or Preset Speeds to
multiple drives, it is important to connect I/O Terminal 04 common together for all
drives. If they are to be tied into another common (such as earth ground or
separate apparatus ground) only one point of the daisy chain of I/O Terminal 04
should be connected.
ATTENTION: I/0 Common terminals should not be tied together
when using SNK (Internal Supply) mode. In SNK mode, if power is
removed from one drive, inadvertent operation of other drives that
share the same 1/0 Common connection may occur.
Multiple Analog | & o s o000 0l [cevoooooe pooocooaaal
Connections Lﬁ 13 14 13 14
2000202200 @@QQ@@@@@| @@QQ@@@@@|
)Wl |
L |
Remote Potentiometer /7 I; 7Optiona\ Ground Connection
When connecting a single potentiometer to multiple drives it is important to
connect I/O Terminal 14 common together for all drives. I/O Terminal 14 common
and /0 Terminal 13 (potentiometer wiper) should be daisy-chained to each drive.
All drives must be powered up for the analog signal to be read correctly.
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Start and Speed Reference Control

The drive speed command can be obtained from a number of different sources. The sourceis
normally determined by P038 [Speed Reference]. However, when A051 - A054 [Digital Inx Sel] is
settooption 2, 4,5, 6, 11, 12, 13, 14, 15 and the digital input isactive, or if A132 isnot set to
option 0, the speed reference commanded by P038 [Speed Reference] will be overridden. See

the chart below for the override priority.

Jog Input
Enabled and Active:
A051, A052, A053
orA054=2,11,12

Drive Stopped
(Not Running)

Drive will Start and Run
at Jog Speed.

Direction comes from
1/0 Terminal 03 Dir/Run REV
or
Jog Forward/Jog Reverse command

Local/Remote Input
Enabled and Active:
Digital Inx Sel] = 5

Start, Speed and Direction commands
come from Integral Keypad.

Comm Select Input
Enabled and Active:
[Digital Inx Sel] = 6

Start, Speed and Direction commands
come from RS485 (DSI) port.

0-10V Override
Enabled and Active:
[Digital Inx Sel] =13

Speed commands come from 0-10V.

Start and Direction
follows P036 [Start Source]
ol

r
Bi-Polar input when enabled.

4-20mA Override
Enabled and Active:
[Digital Inx Sel] = 14

Speed commands come from 4-20mA.

Start and Direction
follows P036 [Start Source].

P038 [Speed Reference]
=4or5

Run as specified by
P038 [Speed Refernece].

Start and Direction commands come
from P036 [Start Source].

A051/A052/A053
Preset Inputs Active

Run as specified by
A071-A077 [Preset Freq 1-7]

Start and Direction commands come
from P036 [Start Source].

PID Enabled:
A132 [PID Ref Select]
#0

Run as specified by
A132 [PID Ref Select].

Start and Direction commands come
from P036 [Start Source].

Run as specified by
P038 [Speed Reference].

Start and Direction commands come
from P036 [Start Source].
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Accel/Decel Selection

The Accel/Decd rate can be obtained by avariety of methods. The

default rateis determined by PO39 [Accel Time 1] and P040 [Decel Time

1]. Alternative Accel/Decel rates can be made through digital inputs,
RS$485 (DSI) communications and/or parameters. See the chart below

for the override priority.

Jog Input
Enabled and Active:
A051, A052, A053
orA054 =2, 11,12

Drive will Start and Run
at Jog Speed.

Drive will use A079 [Jog Accel/Decel]

Drive Stopped
(Not Running)

RS485 (DSI) Port
Controls Speed

Either
P039 [Accel Time 1)/P040 [Decel Time 1]
or

A067 [Accel Time 2]/A068 [Decel Time 2]
can be selected when
RS485 (DSI) port is active.

Input is programmed
as "Accel 2 & Decel 2"
A051, A052, A053

A067 [Accel Time 2)/A068 [Decel Time 2]
is active when input is active.

Speed is controlled
by [Preset Freq x]

P039 [Accel Time 1)/P040 [Decel Time 1J;
A067 [Accel Time 2)/A068 [Decel Time 2]
determined by the active
Preset Frequency.

See A070-A077 [Preset Freq 0-7]

Speed is controlled
by Stp Logic

Either
P039 [Accel Time 1)/P040 [Decel Time 1]
or
A067 [Accel Time 2]/A068 [Decel Time 2]
can be selected by the Digit 3 setting
of the Step Logic parameters.
See A140-A147 [Stp Logic 0-7]

P039 [Accel Time 1)/P040 [Decel Time 1]
are used.
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EMC Instructions

CE Conformity

Conformity with the Low Voltage (LV) Directive and Electromagnetic
Compatibility (EMC) Directive has been demonstrated using
harmonized European Norm (EN) standards published in the Official
Journal of the European Communities. PowerFlex Drives comply with
the EN standards listed below when installed according to the User
Manual.

CE Declarations of Conformity are available online at:
http://lwww.ab.com/certification/ce/docs.

Low Voltage Directive (73/23/EEC)
e EN50178 Electronic equipment for use in power installations

EMC Directive (89/336/EEC)
e EN61800-3 Adjustable speed electrical power drive systems Part 3:
EMC product standard including specific test methods.

General Notes

o |f the plastic top panel isremoved or the optional conduit box is not
installed, the drive must be installed in an enclosure with side
openingslessthan 12.5 mm (0.5 in.) and top openings less than 1.0
mm (0.04 in.) to maintain compliance with the LV Directive.

e Themotor cable should be kept as short as possiblein order to avoid
electromagnetic emission aswell as capacitive currents.

e Useof linefiltersin ungrounded systemsis not recommended.

e Conformity of the drive with CE EMC requirements does not
guarantee an entire machine installation complies with CE EMC
reguirements. Many factors can influence total machine/installation
compliance.



Installation/Wiring 1-23

Essential Requirements for CE Compliance

Conditions 1-3 listed below must be satisfied for PowerFlex drives to
meet the requirements of EN61800-3.

1

Grounding as described in Figure 1.6. Refer to page 1-6 for
additional grounding recommendations.

Output power, control (1/0O) and signal wiring must be braided,

shielded cable with a coverage of 75% or better, metal conduit or
equivalent attenuation.

3.

Table 1.1 Allowable Cable Length

Allowable cable length in Table 1.1 is not exceeded.

Filter Type EN61800-3 First Environment |EN61800-3 First Environment
Restricted Distribution or Unrestricted Distribution ©)
Second Environment @

Integral 10 meters (33 feet) 1 meter (3 feet)

External - S Type(!) | 10 meters (33 feet) 1 meter (3 feet)

External - L Type(") | 100 meters (328 feet) 5 meters (16 feet)

() Refer to Appendix B for details on optional external filters.
(@) Equivalent to EN55011 Class A.
) Equivalent to EN55011 Class B.

Figure 1.6 Connections and Grounding

IP 30/NEMA 1/UL Type 1

EMI Fittings and Metal Conduit

.
| Shielded Enclosurem |
[ |
[ : Option Kit
[
[
‘ Powe
R B
| ) o
\ @ 3
HEHE=IIED | EMI Filter [5)
‘ T |1 Lol RL UL
[
‘ L2 L2} St2
| 3 L3 3
\ * e & Y

Enclosure Ground Connection

Shielded Motor Cable

Building Structure Steel

U

First Environment Unrestricted Distribution installations require a shielded enclosure.

Keep wire length as short as possible between the enclosure entry point and the EMI

filter.
@

Integral EMI filters are available on 240V, 1-Phase drives.
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EN61000-3-2

e 0.75kW (1 HP) 240V 1-Phase and 3-Phase drives and 0.37 kW (0.5
HP) 240V 1-Phase drives are suitable for installation on a private low
voltage power network. Installations on a public low voltage power
network may require additional external harmonic mitigation.

e Other drive ratings meet the current harmonic requirements of
EN61000-3-2 without additional external mitigation.
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Start Up

This chapter describes how to start up the PowerFlex 40 Drive. To
simplify drive setup, the most commonly programmed parameters are
organized in asingle Basic Program Group.

Important: Read the General Precautions section before proceeding.

following start-up procedures. Some of the voltages present are at
incoming line potential. To avoid electric shock hazard or damage to
equipment, only qualified service personnel should perform the
following procedure. Thoroughly read and understand the procedure
before beginning. If an event does not occur while performing this
procedure, Do Not Proceed. Remove All Power including user
supplied control voltages. User supplied voltages may exist even when
main AC power is not applied to the drive. Correct the malfunction
before continuing.

f ATTENTION: Power must be applied to the drive to perform the

Prepare For Drive Start-Up
Before Applying Power to the Drive

[d 1. Confirmthat all inputs are connected to the correct terminals and are
secure.

[d 2. Verify that AC line power at the disconnect device iswithin the rated
value of the drive.

[d 3. Verify that any digital control power is 24 volts.

[d 4. Verify that the Sink (SNK)/Source (SRC) Setup DIP Switch is set to
match your control wiring scheme. See Figure 1.5 on page 1-14 for
location.

Important: The default control schemeis Source (SRC). The Stop
terminal isjumpered (1/0 Terminals 01 and 11) to allow
starting from the keypad. If the control scheme is changed
to Sink (SNK), the jumper must be removed from 1/0O
Terminals 01 and 11 and installed between I/O Terminals
01 and 04.

[d 5. Verify that the Stop input is present or the drive will not start.

Important: If 1/O Termina Ol is used as a stop input, the jumper
between I/O Terminals 01 and 11 must be removed.
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Applying Power to the Drive

6. Apply AC power and control voltagesto the drive.
7. Familiarize yourself with the integral keypad features (see page 2-3)
before setting any Program Group parameters.

Start, Stop, Direction and Speed Control

Factory default parameter values allow the drive to be controlled from
the integral keypad. No programming is required to start, stop, change
direction and control speed directly from the integral keypad.

Important: To disable reverse operation, see A095 [Reverse Disable].

If afault appears on power up, refer to Fault Descriptions on page 4-3
for an explanation of the fault code.
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Integral Keypad
(1) 24 (3] Menu  |Description
o - P 1 _{ | Rt | |Display Group (View Only)
eV N Ly — Im} Consists of commonly viewed drive operating
T - conditions.

6 o
(&so) (8a) (&) (W) (=
(7]
D &

(6 Jo)

1®

9]

Basic Program Group
Consists of most commonly used
programmable functions.

’CI
H
=

Advanced Program Group
Consists of remaining programmable functions.

Fault Designator
Consists of list of codes for specific fault
conditions. Displayed only when fault is present.

No.|LED LED State Description
@ |Run/Direction | Steady Red Indicates drive is running and commanded motor direction.
Status Flashing Red | Drive has been commanded to change direction. Indicates
actual motor direction while decelerating to zero.
@ |Alphanumeric | Steady Red Indicates parameter number, parameter value, or fault code.
Display Flashing Red |Single digit flashing indicates that digit can be edited.
All digits flashing indicates a fault condition.
© | Displayed Units | Steady Red Indicates the units of the parameter value being displayed.
@ |Program Status | Steady Red Indicates parameter value can be changed.
@ | Fault Status Flashing Red | Indicates drive is faulted.
@ |Pot Status Steady Green | Indicates potentiometer on Integral Keypad is active.
@ | StartKey Status | Steady Green |Indicates Start key on Integral Keypad is active.
The Reverse key Is also active unless disabled by A095
[Reverse Disable].
No. | Key Name Description
(8} Eso Escape Back one step in programming menu.

Cancel a change to a parameter value and exit Program
Mode.

Select

Advance one step in programming menu.
Select a digit when viewing parameter value.

Up Arrow
Down Arrow

Scroll through groups and parameters.
Increase/decrease the value of a flashing digit.

Enter

Advance one step in programming menu.
Save a change to a parameter value.

Potentiometer

Used to control speed of drive. Default is active.
Controlled by parameter P038 [Speed Reference].

Start

Used to start the drive. Default is active.
Controlled by parameter P036 [Start Source].

Reverse

Used to reverse direction of the drive. Default is active.
Controlled by parameters P036 [Start Source] and A095
[Reverse Disable].

Stop

@@@@@gﬁ

Used to stop the drive or clear a fault.
This key is always active.
Controlled by parameter P037 [Stop Mode].
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Viewing and Editing Parameters

The last user-selected Display Group parameter is saved when power is removed and is displayed by
default when power is reapplied.

The following is an example of basic integral keypad and display functions. This example provides basic
navigation instructions and illustrates how to program the first Program Group parameter.

Step Key(s) Example Displays

1. When power is applied, the last user-selected 3
Display Group parameter number is briefly ,’-,' ,’-,’ EEAETSSZ
displayed with flashing characters. The display oo
then defaults to that parameter’s current value.

(Example shows the value of d001 [Output
Freq] with the drive stopped.)

2. Press Esc once to display the Display Group mnr ', o voLTS
parameter number shown on power-up. The J_-I, [ s
parameter number will flash. PROGRAM  FAULT T

O

3. Press Esc again to enter the group menu. The == o voLTs

group menu letter will flash. E ,-,, ,’ ,’ ,’ ,’ ,’ S bRz

4. Press the Up Arrow or Down Arrow to scroll FroGRAm  FAuLT
through the group menu (d, P and A). @or @ ©

5. Press Enter or Sel to enter a group. The right 1071 T f]ovus
digit of the last viewed parameter in that group @or [N -l’ 1o e

o HERTZ
will flash. PROGRAM FAULT |

6. Press the Up Arrow or Down Arrow to scroll or
through the parameters that are in the group. @ @

7. Press Enter or Sel to view the value of a = = =] evors
parameter. If you do not want to edit the value, @Or ,-’ -,’ ,’ ,’ 2 e
press Esc to return to the parameter number. e o

O O

8. Press Enter or Sel to enter program mode to == "=1. vors
edit the parameter value. The right digit will @ or [ -/ ,’-,’ o heRe
flash and the Program LED will illuminate if the P AL
parameter can be edited.

9. Press the Up Arrow or Down Arrow to change
the parameter value. If desired, press Sel to @ or @
move from digit to digit or bit to bit. The digit or
bit that you can change will flash.

10. Press Esc to cancel a change. The digit will
stop flashing, the previous value is restored and
the Program LED will turn off.

Or
Press Enter to save a change. The digit will stop - o VoLTS
flashing and the Program LED will turn off. @ ,—’ ,3 l’-l' o
PROGRAM FAULT
O

11. Press Esc to return to the parameter list. —_ = vours
Continue to press Esc to back out of the Ese P ,’ ,’ -,' ,’ S hemry
programmlng menu PROGR:A —FAUL; T

If pressing Esc does not change the display,
then d001 [Output Frequency] is displayed.
Press Enter or Sel to enter the group menu.

The Basic Program Group (page 3-9) contains the most commonly changed parameters.
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Remote HIM Menu Structure

The Menu Structure below can be accessed through the following
Human Interface Module options:

HIM Option Catalog Number
Remote Panel Mount Small, LCD Display 22-HIM-C2S
Remote Panel Mount, LCD Display 22-HIM-C2
Remote Handheld, LCD Display 22-HIM-A3

User
Display

2-5

—eee | co—m,
| | Increase/Decrease Hz
vy

Faults > View Fault Queue
e Device Status » Device Status Clear Faults
Device Version —» PowerFlex 40 stTst Clear Fault Queue
@ Product Data STS2
Series STS3
Firmware STS4
Groups > GroupName _________
e Linear List——————  Parameter Number Name
Changed Params ——  Parameter Number Name Q'
Parameter Number Name A
(5] _Parameter Name
@ Value Screen
Limits Screen

e PowerFlex 40
Connected DSI Devices

Device Select

Memory Storage e HIM CopyCat ——> Device -> HIM
Device <- HIM

» Files Screen

@ Stats Screen

Press to move between main menu tabs

Press e to select a tab or menu item
press @9 @B to move between menu items

Press @) to move 1 level back in the menu structure

Delete File .
(‘e ) » Function
File Name
File Name
File Name
File Name
File Name
Parameters » Parameters
o Device Version ——> Device Cat. No. 001 Startup Display
Device Name 002 Startup Param
@ Series 004 User Disp Line 1
| Firmware 005 User Disp Line 2

006 Large Disp Param
007 LCD Contrast
008 Reset Device
009 Device Type

010 M/S Status
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Diagnostics Menu
When afault trips the drive, use this menu to access detailed data about
the drive.

Option Description

Faults View fault queue or fault information, clear faults or clear fault
queue.

Device Status View status information about the drive or peripheral.

Device Version View the firmware version and hardware series of components.

Parameters Menu
Use this menu to access drive parameters. Parameters can be displayed
in groups, in alinear list, or only those changed from their defaults.

Device Select Menu
Use this menu to access the drive or peripheral that the drive isto access.

Memory Storage Menu
Drive data can be saved to, or recalled from HIM sets.
HIM sets are files stored in permanent nonvolatile HIM memory.

Option Description

HIM Copycat Save data to a HIM set or load data from a HIM set to active drive
Device -> HIM memory. A maximum of 5 HIM set can be stored.

Device <- HIM

Delete File Delete a HIM set.

HIM Setup Menu

The HIM and drive have features that you can customize.

Option Description

Parameters Access parameters in HIM to set display options.

Device Version View HIM version, hardware series and firmware version
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Programming and Parameters

Chapter 3 provides a complete listing and description of the PowerFlex
40 parameters. Parameters are programmed (viewed/edited) using the
integral keypad. As an aternative, programming can also be performed
using DriveExplorer™ or DriveExecutive™ software, a personal
computer and aseria converter module. Refer to Appendix B for catalog
numbers.

For information on... See page...
About Parameters 31
Parameter Organization 32

Basic Program Group 39
Advanced Program Group 3-14
Parameter Cross Reference — by Name 3-43

About Parameters

To configure a drive to operate in a specific way, drive parameters may
have to be set. Three types of parameters exist:

e ENUM
ENUM parametersallow aselection from 2 or moreitems. Each item
is represented by a number.

o Numeric Parameters
These parameters have a single numerical value (i.e. 0.1 Volts).

o Bit Parameters
Bit parameters have four individual bits associated with features or
conditions. If the bit is O, the feature is off or the condition isfalse. If
the bit is 1, the feature is on or the condition is true.

Some parameters are marked as follows.

[[@) = Stop drive before changing this parameter.

% = 32 bit parameter. Parameters marked 32 bit will have two
parameter numbers when using RS485 communications and
programming software.
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Parameter Organization

Refer to page 3-43 for an aphabetical listing of parameters.

See page 3-14

DISp|ay G")Up

See page 3-3 See page 3-14
Output Freq doot Digital In1 Sel A051
Commanded Freq doo2 Digital In2 Sel A052
Output Current d003 Digital In3 Sel A053
Output Voltage doo4 Digital In4 Sel A054
DC Bus Voltage d005 Relay Out Sel A055
Drive Status d0o6 Relay Out Level A056
Fault 1 Code doo7 Opto Out1 Sel A058
Fault 2 Code doos Opto Out1 Level A059
Fault 3 Code d009 Opto Out2 Sel A061
Process Display do10 Opto Out2 Level A062
Control Source do12 Opto Out Logic A064
Contrl In Status do13 Analog Out Sel A065
Dig In Status do14 Analog Out High A066
Comm Status do15 Accel Time 2 A067
Control SW Ver do16 Decel Time 2 A068
Drive Type do17 Internal Freq A069
Elapsed Run Time do18 Preset Freq 0 A070
Testpoint Data do19 Preset Freq 1 A071
Analog In 0-10V d020 Preset Freq 2 A072
Analog In 4-20mA do21 Preset Freq 3 A073
Output Power do22 Preset Freq 4 A074
Output Power Fetr d023 Preset Freq 5 A075
Drive Temp do24 Preset Freq 6 A076
Counter Status do25 Preset Freq 7 A077
Timer Status d026 Jog Frequency A078
Stp Logic Status d028 Jog Accel/Decel A079
Torque Current do29 DC Brake Time A080

DC Brake Level A081

DB Resistor Sel A082

S Curve % A083

Boost Select A084

Start Boost A085

Break Voltage A086

Break Frequency A087

Maximum Voltage A088

Current Limit 1 A089

Motor OL Select A090
See page 3-9 PWM Frequency A091
Motor NP Volts P031 Auto Rstrt Tries A092
Motor NP Hertz P032 Auto Rstrt Delay A093
Motor OL Current P033 Start At PowerUp A094
Minimum Freq P034 Reverse Disable A095
Maximum Freq P035 Flying Start En A096
Start Source P036 Compensation A097
Stop Mode PO37 SW Current Trip A098
Speed Reference P038 Process Factor A099
Accel Time 1 P039 Fautt Clear A100
Decel Time 1 Posp  Program Lock At01
Reset To Defalts po41  lestpoint Sel A102
Voltage Class P042 Comm Data Rate A103

Comm Node Addr A104

Comm Loss Action A105

Comm Loss Time
Comm Format
Language

Anlg Out Setpnt
Anlg In 0-10V Lo
Anlg In 0-10V Hi
Anlg In4-20mA Lo
Anlg In4-20mA Hi
Slip Hertz @ FLA
Process Time Lo
Process Time Hi
Bus Reg Mode
Current Limit 2
Skip Frequency
Skip Freq Band
Stall Fault Time
Analog In Loss
10V Bipolar Enbl
Var PWM Disable
Torque Perf Mode
Motor NP FLA
Autotune

IR Voltage Drop
Flux Current Ref
PID Trim Hi

PID Trim Lo

PID Ref Sel

PID Feedback Sel
PID Prop Gain
PID Integ Time
PID Diff Rate

PID Setpoint

PID Deadband
PID Preload

Stp Logic 0

Stp Logic 1

Stp Logic 2

Stp Logic 3

Stp Logic 4

Stp Logic 5

Stp Logic 6

Stp Logic 7

Stp Logic Time 0
Stp Logic Time 1
Stp Logic Time 2
Stp Logic Time 3
Stp Logic Time 4
Stp Logic Time 5
Stp Logic Time 6
Stp Logic Time 7
EM Brk Off Delay
EM Brk On Delay
MOP Reset Sel
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Display Group
d001 [Output Freq] Related Parameter(s): d002, d010, P34, P035, P038
Output frequency present at T1, T2 & T3 (U, V & W).
Values  Default: Read Only
Min/Max: 0.0/P035 [Maximum Freq]
Display: 0.1 Hz
d002 [Commanded Freq] Related Parameter(s): d001, d013, P034, P035, P038

Value of the active frequency command. Displays the commanded frequency even if the drive is not
running.

Important: The frequency command can come from a number of sources. Refer to Start and Speed
Reference Control on page 1-20 for details.

Values  Default: Read Only
Min/Max: 0.0/P035 [Maximum Freq]
Display: 0.1Hz

d003 [Output Current]
The output current present at T1, T2 & T3 (U, V & W).

Values  Default: Read Only
Min/Max: 0.00/(Drive Rated Amps x 2)
Display: 0.01 Amps
d004 [Output Voltage] Related Parameter(s): P031, A084, A088
Output voltage present at terminals T1, T2 & T3 (U, V & W).
Values  Default: Read Only
Min/Max: 0/Drive Rated Volts
Display: 1VAC

d005 [DC Bus Voltage]
Present DC bus voltage level.

Values  Default: Read Only

Min/Max: Based on Drive Rating
Display: 1VDC
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Display Group (continued)

d006 [Drive Status]

Present operating condition of the drive.

Related Parameter(s): A095

S0
1 = Condition True, 0 = Condition False
Running Bit 0
Forward Bit 1
Accelerating Bit 2
Decelerating Bit 3

Values  Default: Read Only
Min/Max: 01
Display: 1

d007 [Fault 1 Code]
d008 [Fault 2 Code]
d009 [Fault 3 Code]

A code that represents a drive fault. The codes will appear in these parameters in the order
they occur (d007 [Fault 1 Code] = the most recent fault). Repetitive faults will only be recorded once.

Refer to Chapter 4 for fault code descriptions.

Values  Default: Read Only
Min/Max: F2/F122
Display: F1

d010 [Process Display]

%/ 32bit parameter.

The output frequency scaled by A099 [Process Factor].

Output

Freq X

Process _ Process
Factor ~ Display

Related Parameter(s): d001, A099

Values  Default:

Read Only
Min/Max: 0.00/9999
Display: 0.01-1
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Display Group (continued)

d012 [Control Source] Related Parameter(s): P036, P038, A051-A054

Displays the active source of the Start Command and Speed Command which are normally defined
by the settings of P036 [Start Source] and P038 [Speed Reference] but may be overridden by digital
inputs. Refer to the flowcharts on pages 1-20 and 1-21 for details.

i

Start Command Digit 0
0 = Keypad
1=23-Wire
2 = 2-Wire
3 = 2-Wire Level Sensitive
4 = 2-Wire High Speed
5= RS485 (DSI) Port
9 =Jog
Speed Command Digit 1
0 = Drive Potentiometer
1= A069 [Internal Freq]
2=0-10V Input/Remote Potentiometer
3=4-20mA Input
4 = A070-A077 [Preset Freq x]
(A051 - A053 [Digital Inx Sel] must be set to 4)
5= RS485 (DSI) Port
6 = Step Logic Control (Parameters A140 - A147)

9 = Jog Freq
Reserved Digit 2
Reserved Digit 3
Values  Default: Read Only
Min/Max: 0/9
Display: 1
d013 [Contrl In Status] Related Parameter(s): d002, P034, P035

Status of the control terminal block control inputs.
Important: Actual control commands may come from a source other than the control terminal block.

gi00o
1 = Input Present, 0 = Input Not Present
Start / Run FWD Input (/O Terminal 02) Bit 0
Direction / Run REV Input (I/O Terminal 03) Bit 1
Stop Input(") (1/0 Terminal 01) Bit 2
Dynamic Brake Transistor On Bit 3

M The stop input must be present in order to start the drive.
When this bit is a 1 the drive can be started.
When this bit is a 0 the drive will stop.

Values  Default: Read Only
Min/Max: on
Display: 1
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Display Group (continued)

d014 [Dig In Status] Related Parameter(s): A051-A054
Status of the control terminal block digital inputs.

0101010
| 1 = Input Present, 0 = Input Not Present
Digital In1 Sel (/O Terminal 05) Bit 0
Digital In2 Sel (/0 Terminal 06) Bit 1
Digital In3 Sel (/0 Terminal 07) Bit 2
Digital In4 Sel (I/O Terminal 08) Bit 3
Values  Default: Read Only
Min/Max: (]
Display: 1
d015 [Comm Status] Related Parameter(s): A103-A107

Status of the communications ports.

0lo1a0)
| 1 = Condition True, 0 = Condition False
Receiving Data Bit 0
Transmitting Data Bit 1
RS485 (DSI) Based Option Connected Bit 2
(Allen-Bradley devices only.)
Communication Error Occurred Bit 3
Values  Default: Read Only
Min/Max: 0N
Display: 1
d016 [Control SW Ver]
Main Control Board software version.
Values  Default: Read Only
Min/Max: 1.00/99.99
Display: 0.01
d017 [Drive Type]
Used by Rockwell Automation field service personnel.
Values  Default: Read Only
Min/Max: 1001/9999

Display: 1
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Display Group (continued)

d018 [Elapsed Run Time]
Accumulated time drive is outputting power. Time is displayed in 10 hour increments.

Values  Default: Read Only
Min/Max: 0/9999 Hrs
Display: 1=10Hrs
d019 [Testpoint Data] Related Parameter(s): A102
The present value of the function selected in A102 [Testpoint Sel].
Values  Default: Read Only
Min/Max: O/FFFF
Display: 1 Hex
d020 [Analog In 0-10V] Related Parameter(s): A110, A111
The present value of the voltage at I/O Terminal 13 (100.0% = 10 volts).
Values  Default: Read Only
Min/Max: 0.0/100.0%
Display: 0.1%
d021 [Analog In 4-20mA] Related Parameter(s): A112, A113
The present value of the current at I/O Terminal 15 (0.0% = 4mA, 100.0% = 20mA).
Values  Default: Read Only
Min/Max: 0.0/100.0%
Display: 0.1%

d022 [Output Power]
Output power present at T1, T2 & T3 (U, V & W).

Values  Default: Read Only
Min/Max: 0.00/(Drive Rated Power x 2)
Display: 0.01 kW

d023 [Output Powr Fctr]
The angle in electrical degrees between motor voltage and motor current.

Values  Default: Read Only
Min/Max: 0.0/180.0 deg
Display: 0.1 deg
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Display Group (continued)

d024 [Drive Temp]
Present operating temperature of the drive power section.

Values  Default: Read Only
Min/Max: 0/120 degC
Display: 1degC

d025 [Counter Status]

The current value of the counter when counter is enabled.

Values  Default: Read only
Min/Max: 0/9999
Display: 1

d026 [Timer Status]
%/ 32bit parameter.

The current value of the timer when timer is enabled.

Values  Default: Read Only
Min/Max: 0.0/9999 Secs
Display: 0.1 Secs

d028 [Stp Logic Status]

When P038 [Speed Reference] is set to 6 “Stp Logic”, this parameter will display the current step of
the step logic profile as defined by parameters A140-A147 [Stp Logic x].

Values  Default: Read Only
Min/Max: 0/7
Display: 1

d029 [Torque Current]

The current value of the motor torque current.

Values  Default: Read Only

Min/Max: 0.00/(Drive Rated Amps x 2)

Display: 0.01 Amps
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Basic Program Group

P031 [Motor NP Volts] Related Parameter(s): d004, A084, A085, A086, A087
m Stop drive before changing this parameter.
Set to the motor nameplate rated volts.

Values  Default: Based on Drive Rating
Min/Max: 20/Drive Rated Volts
Display: 1 VAC
P032 [Motor NP Hertz] Related Parameter(s): A084, A085, A086, A087, A090

@ Stop drive before changing this parameter.
Set to the motor nameplate rated frequency.

Values  Default: 60 Hz
Min/Max: 15/400 Hz
Display: 1Hz
P033 [Motor OL Current] Related Parameter(s): A055, A058, A061, A089, A090,

A098, A114, A118
Set to the maximum allowable motor current.

The drive will fault on an F7 Motor Overload if the value of this parameter is exceeded by 150% for 60
seconds.

Values  Default: Based on Drive Rating
Min/Max: 0.0/(Drive Rated Amps x 2)
Display: 0.1 Amps
P034 [Minimum Freq] Related Parameter(s): d001, d002, d013, P035, A085,

A086, A087, A110, A112
Sets the lowest frequency the drive will output continuously.

Values  Default: 0.0 Hz
Min/Max: 0.0/400.0 Hz
Display: 0.1Hz
P035 [Maximum Freq] Related Parameter(s): d001, d002, d013, P034, A065,

m Stop drive before changing this parameter.
Sets the highest frequency the drive will output.

Values  Default: 60 Hz

Min/Max: 0/400 Hz

Display: 1Hz
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Basic Program Group (continued)

P036 [Start Source] Related Parameter(s): d012, P037
m Stop drive before changing this parameter.

Sets the control scheme used to start the drive.

Refer to Start and Speed Reference Control on page 1-20 for details about how other drive settings
can override the setting of this parameter.

Important: For all settings except option 3, the drive must receive a leading edge from the start input
for the drive to start after a stop input, loss of power or fault condition.

Options 0 “Keypad” (Default) o Integral keypad controls drive operation.
e |/O Terminal 1 “Stop” = coast to stop.
o When active, the Reverse key is also active unless
disabled by A095 [Reverse Disable].

1 “3-Wire” /0 Terminal 1 “Stop” = stop according to the value set
in P037 [Stop Mode].
2 “2-Wire” I/O Terminal 1 “Stop” = coast to stop.
3 “2-WLvlSens” Drive will restart after a “Stop” command when:
o Stop is removed
and

o Startis held active

P036 [Start Source] is set to option 3, and the Run input is maintained, the
Run inputs do not need to be toggled after a Stop input for the drive to run
again. A Stop function is provided only when the Stop input is active (open).

: ATTENTION: Hazard of injury exists due to unintended operation. When

4 “2-W Hi Speed” Important: There is greater potential voltage on the output
terminals when using this option.
o Qutputs are kept in a ready-to-run state. The drive will
respond to a “Start” command within 10 ms.
o |/O Terminal 1 “Stop” = coast to stop.

5 “Comm Port” o Remote communications. Refer to Appendix C for details.
o |/O Terminal 1 “Stop” = coast to stop.
6 “Momt FWD/REV” o Drive will start after a momentary input from either the

Run FWD Input (I/O Terminal 02) or the Run REV Input (I/
O Terminal 03).

e |/O Terminal 1 “Stop” = stop according to the value set in
P037 [Stop Mode].
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Basic Program Group (continued)

P037 [Stop Mode] Related Parameter(s): P036, A080, A081, A082, A105, A160

Active stop mode for all stop sources [e.g. keypad, run forward (I/O Terminal 02), run reverse (I/O
Terminal 03), RS485 port] except as noted below.

Important: I/O Terminal 01 is always a coast to stop input except when P036 [Start Source] is set for
“3-Wire” control. When in three wire control, 1/O Terminal 01 is controlled by P037 [Stop Mode].

Hardware Enable Circuitry

By default, I/O Terminal 01 is a coast to stop input. The status of the input is interpreted by drive
software. If the application requires the drive to be disabled without software interpretation, a “dedicat-
ed” hardware enable configuration can be utilized. This is accomplished by removing the ENBL
enable jumper on the control board. In this case, the drive will always coast to a stop regardless of the
settings of P036 [Start Source] and P037 [Stop Mode].

Options 0 “Ramp, CF’(") (Default) Ramp to Stop. “Stop” command clears active fault.
1 “Coast, CF() Coast to Stop. “Stop” command clears active fault.
2 “DC Brake, CF(") PC“I njection Braking Stop. “Stop” command clears active
ault.
3 “DCBrkAuto,CF'() DC Injection Braking Stop with Auto Shutoff.
o Standard DC Injection Braking for value set in A080 [DC
Brake Time].
OR
o Drive shuts off if the drive detects that the motor is
stopped.
“Stop” command clears active fault.
4 “Ramp” Ramp to Stop.
5 “Coast’ Coast to Stop.
6 “DC Brake” DC Injection Braking Stop.
7 “DC BrakeAuto” DC Injection Braking Stop with Auto Shutoff.
o Standard DC Injection Braking for value set in A080 [DC
Brake Time].
OR

o Drive shuts off if current limit is exceeded.

8 “Ramp+EMB,CF’ Ramp to Stop with EM Brake Control. “Stop” Command
clears active fault.

9 “Ramp+EM Brk” Ramp to Stop with EM Brake Control.

) Stop input also clears active fault.
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Basic Program Group (continued)

Sets the source of the speed reference to the drive.

The drive speed command can be obtained from a number of different sources. The source is
normally determined by P038 [Speed Reference]. However, when A051 - A054 [Digital Inx Sel] is set
to option 2, 4, 5, 6, 11, 12, 13, 14, 15 and the digital input is active, or if A132 [PID Ref Sel] is not set
to option 0, the speed reference commanded by P038 [Speed Reference] will be overridden. Refer to
the flowchart on page 1-20 for more information on speed reference control priority.

Options 0 “Drive Pot” (Default) Internal frequency command from the potentiometer on the
integral keypad.

1 ‘“InternalFreq” Internal frequency command from A069 [Internal Freq]. Must
be set when using MOP function.

2 “0-10V Input’ External frequency command from the 0-10V or +10V analog
input or remote potentiometer.

3 “4-20mA Input’ External frequency command from the 4-20mA analog input.

4 “Preset Freq” External frequency command as defined by A070 - A077

[Preset Freq x] when A051 - A054 [Digital Inx Sel] are
programmed as “Preset Frequencies” and the digital inputs

are active.

5 “Comm Port’ External frequency command from the communications port.
Refer to Appendix C for details.

6 “Stp Logic” External frequency command as defined by A070 - A077
[Preset Freq x] and A140 - A147 [Stp Logic X].

7 “Anlg In Mult’ External frequency command as defined by the product of the

analog inputs (shown in d020 [Analog In 0-10V] and d021
[Analog In 4-20mA]).

[Analog In 0-10V] x [Analog In 4-20mA] = Speed Command
Example: 100% x 50% = 50%

P039 [Accel Time 1] Related Paramet

=

s): P038, P040, A051-A05
67, A070-A077, A140-A147

I~

> @
(=]

Sets the rate of acceleration for all speed increases.
Maximum Freq

Accel Tme Accel Rate
Values  Default: 10.0 Secs
Min/Max: 0.0/600.0 Secs
Display: 0.1 Secs
P035 Freq]
$ 2
Speed ‘g“’ %@

0;‘ P09 or AT |

040 or AOGS
o [Accel Time 1 » e

Time [Decel Time ]
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Basic Program Group (continued)

P040 [Decel Time 1] Related Parameter( )

Sets the rate of deceleration for all speed decreases.
Maximum Freq

Decel Time Decel Rate
Values  Default: 10.0 Secs
Min/Max: 0.1/600.0 Secs
Display: 0.1 Secs
P035 Freq]

2
@
%.
cH

$
T
o
Speed ¥
$,
<

o

.‘ P039 or A067 “

P040 or A068
[Accel Time x] .‘ “

Time [Decel Time x]

P041 [Reset To Defalts]

m Stop drive before changing this parameter.
Resets all parameter values to factory defaults.
Options 0 “Ready/Idle” (Default)

1 “Factory Rset” o After the reset function is complete, this parameter will set
itself back to “0”".
o Causes an F48 Params Defaulted fault.

P042 [Voltage Class]
m Stop drive before changing this parameter.
Sets the voltage class of 600V drives.

Options 2 “Low Voltage” 480V

3 “High Voltage” (Default) 600V
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Advanced Program Group

A051 [Digital In1 Sel]
(I/0 Terminal 05)
A052 [Digital In2 Sel]
(I/0 Terminal 06)
A053 [Digital In3 Sel]
(I/0 Terminal 07)
A054 [Digital In4 Sel]
(I/0 Terminal 08)

m Stop drive before changing this parameter.

Selects the function for the digital inputs. Refer to the flowchart on page 1-20 for more information on

speed reference control priority.

Options 0 “Not Used”

Terminal has no function but can be read over network
communications via d014 [Dig In Status].

1 “Acc & Dec?2’

o When active, A067 [Accel Time 2] and A068 [Decel Time
2] are used for all ramp rates except Jog.

o Can only be tied to one input.

Refer to the flowchart on page 1-21 for more information on

Accel/Decel selection.

2 “Jog’

o When input is present, drive accelerates according to the
value set in A079 [Jog Accel/Decel] and ramps to the
value set in A078 [Jog Frequency].

o When input is removed, drive ramps to a stop according to
the value set in A079 [Jog Accel/Decel].

o Avalid “Start” command will override this input.

3 “Aux Fault’

When enabled, an F2 Auxiliary Input fault will occur when the
input is removed.

4 “Preset Freq”
(A051 & A052 Default)

Refer to A070 - AQ77 [Preset Freq x].

Important: Digital Inputs have priority for frequency control
when programmed as Preset Speed and are active. Refer to
the flowchart on page 1-20 for more information on speed
reference control priority.

5 “Local’
(A053 Default)

When active, sets integral keypad as start source and
potentiometer on the integral keypad as speed source.

6 “Comm Port’

e When active, sets communications device as default start/
speed command source.
o Can only be tied to one input.

7 “Clear Fault”

When active, clears an active fault.

8 “RampStop,CF”

Causes drive to immediately ramp to a stop regardless
of how P037 [Stop Mode] is set.

9 “CoastStop,CF”

Causes drive to immediately coast to a stop regardless of
how P037 [Stop Mode] is set.

10 “DCInjStop,CF” Causes drive to immediately begin a DC Injection stop
regardless of how P037 [Stop Mode] is set.
11 “Jog Forward” Drive accelerates to A078 [Jog Frequency] according to A079

(A054 Default)

[Jog Accel/Decel] and ramps to stop when input becomes
inactive. A valid start will override this command.

12 “Jog Reverse”

Drive accelerates to A078 [Jog Frequency] according to A079
[Jog Accel/Decel] and ramps to stop when input becomes
inactive. A valid start will override this command.



Programming and Parameters 3-15

A051- 13 “10V In Ctrl” Selects 0-10V or +10V control as the frequency reference.
A054 Start source is not changed.
Options 14 “20mA In Ctr’ Selects 4-20mA control as the frequency reference. Start
(Cont.) source is not changed.
15 “PID Disable” Disables PID function. Drive uses the next valid non-PID
speed reference.
16 “MOP Up” Increases the value of A069 [Internal Freq] at a rate of 2 Hz
per second. Default for A069 is 60 Hz.
17 “MOP Down” Decreases the value of A069 [Internal Freq] at a rate of 2 Hz
per second. Default for A069 is 60 Hz.
18 “Timer Start’ Clears and starts the timer function. May be used to control
the relay or opto outputs.
19 “Counter In” Starts the counter function. May be used to control the relay
or opto outputs.
20 “Reset Timer’ Clears the active timer.
21 “Reset Countr” Clears the active counter.
22 “Rset Tim&Cnt” Clears the active timer and counter.
23 “Logic In1” Logic function input number 1. May be used to control the
relay or opto outputs (see parameters A055, A058, A061
Options 11-14). May be used in conjunction with Step Logic
parameters A140 - A147 [Stp Logic X].
24 “Logic In2” Logic function input number 2. May be used to control the
relay or opto outputs (see parameters A055, A058, A061
Options 11-14). May be used in conjunction with Step Logic
parameters A140 - A147 [Stp Logic X].
25 “Current Lmt2” When active, A118 [Current Limit 2] determines the drive
current limit level.
26 “Anlg Invert’ Inverts the scaling of the analog input levels set in
A110 [Anlg In 0-10V Lo] and A111 [Anig In 0-10V Hi] or
A112 [Anlg In4-20mA Lo] and A113 [Anlg In4-20mA Hi].
A055 [Relay Out Sel] Related Parameter(s): P033, A056, A092, A140-A147, A150-A157,

A160, A161

Sets the condition that changes the state of the output relay contacts.

Options 0 “Ready/Fault’

Relay changes state when power is applied. This indicates

(Default) that the drive is ready for operation. Relay returns drive to
shelf state when power is removed or a fault occurs.
1 “AtFrequency” Drive reaches commanded frequency.
2 “MotorRunning” Motor is receiving power from the drive.
3 “Reverse” Drive is commanded to run in reverse direction.
4 “Motor Overld” Motor overload condition exists.
5 “Ramp Reg” Ramp regulator is modifying the programmed accel/decel

times to avoid an overcurrent or overvoltage fault from
occeurring.

6 “Above Freq”

o Drive exceeds the frequency (Hz) value setin A056 [Relay
Out Level].
o Use A056 to set threshold.
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A055
Options
(Cont.)

7 “Above Cur’

o Drive exceeds the current (% Amps) value set in A056
[Relay Out Level].
o Use A056 to set threshold.

Important: Value for A056 [Relay Out Level] must be entered
in percent of drive rated output current.

8 “Above DCVolt”

o Drive exceeds the DC bus voltage value set in A056
[Relay Out Level].
o Use A056 to set threshold.

9 “Retries Exst’

Value set in A092 [Auto Rstrt Tries] is exceeded.

10 “Above Anig V”

o

o Analog input voltage (I/O Terminal 13) exceeds the value
set in A056 [Relay Out Level].

o Do not use if A123 [10V Bipolar Enbl] is set to 1 “Bi-Polar
In”.

o This parameter setting can also be used to indicate a PTC
trip point when the input (/O Terminal 13) is wired to a
PTC and external resistor.

o Use A056 to set threshold.

—y

11 “LogicIn 1

An input is programmed as “Logic In 1” and is active.

12 “LogicIn 2"

An input is programmed as “Logic In 2” and is active.

13 “Logic1&2”

Both Logic inputs are programmed and active.

14 “Logic 1 or2”

One or both Logic inputs are programmed and one or both is
active.

15 “StpLogic Out’

Drive enters Step Logic step with Digit 3 of Command Word
(A140 - A147) set to enable Step Logic output.

16 “Timer Out’

o Timer has reached value set in A056 [Relay Out Level].
o Use A056 to set threshold.

17 “Counter Out”

o Counter has reached value set in A056 [Relay Out Level.
o Use A056 to set threshold.

18 “Above PF Ang”

o Power Factor angle has exceeded the value set in A056
[Relay Out Level].
o Use A056 to set threshold.

19 “Anig In Loss”

Analog input loss has occurred. Program A122 [Analog In
Loss] for desired action when input loss occurs.

20 “ParamControl”

Enables the output to be controlled over network
communications by writing to A056 [Relay Out Level].
(0="0ff, 1=0n.)

21 “NonRec Fault”

o Value setin A092 [Auto Rstrt Tries] is exceeded.
o A092 [Auto Rstrt Tries] in not enabled.
o A Non-resettable fault has occurred.

22 “EM Brk Cntrl”

EM brake is energized. Program A160 [EM Brk Off Delay] and
A161 [EM Brk On Delay] for desired action.
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Advanced Program Group (continued)

A056 [Relay Out Level] Related Parameter(s): A055, A058, A061
% 32 bit parameter.

Sets the trip point for the digital output relay if the value of A055 [Relay Out Sel] is 6, 7, 8, 10, 16, 17,
18 or 20.

A055 Setting A056 Min/Max

6 0/400 Hz

7 0/180%

8 0/815 Volts

10 0/100%

16 0.1/9999 Secs

17 1/9999 Counts

18 1/180 degs

20 01

Values  Default: 0.0
Min/Max: 0.0/9999
Display: 0.1

A058 [Opto Out1 Sel] Related Parameter(s): P033, A056, A092, A140-A147, A150-A157
A061 [Opto Out2 Sel]

Determines the operation of the programmable opto outputs.

Options 0 “Ready/Fault’ Opto outputs are active when power is applied. This indicates
that the drive is ready for operation. Opto outputs are inactive
when power is removed or a fault occurs.

1 “AtFrequency” Drive reaches commanded frequency.
(A061 Default)

2 “MotorRunning” Motor is receiving power from the drive.
(A058 Default)

3 “Reverse” Drive is commanded to run in reverse direction.

4 “Motor Overld” Motor overload condition exists.

5 “Ramp Reg’ Ramp regulator is modifying the programmed accel/decel
times to avoid an overcurrent or overvoltage fault from
occurring.

6 “Above Freq” o Drive exceeds the frequency (Hz) value set in A059 or

A062 [Opto Outx Level].
o Use A059 or A062 to set threshold.
7 “Above Cur” o Drive exceeds the current (% Amps) value set in A059 or
A062 [Opto Outx Level].

o Use A059 or A062 to set threshold.
Important: Value for A059 or A062 [Opto Outx Level] must be
entered in percent of drive rated output current.

8 “Above DCVolt’ o Drive exceeds the DC bus voltage value set in A059 or
A062 [Opto Outx Level].
o Use A059 or A062 to set threshold.

9 “Retries Exst” Value set in A092 [Auto Rstrt Tries] is exceeded.
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A058,
A061
Options
(Cont.)

10 “Above Anlg V"

o Analog input voltage (/O Terminal 13) exceeds the value
set in A059 or A062 [Opto Outx Level].

o Do not use if A123 [10V Bipolar Enbl] is set to 1 “Bi-Polar
In”.

o This parameter setting can also be used to indicate a PTC
trip point when the input (/O Terminal 13) is wired to a
PTC and external resistor.

o Use A059 or A062 to set threshold.

11 “LogicIn 1 An input is programmed as “Logic In 1” and is active.
12 “Logic In 2" An input is programmed as “Logic In 2” and is active.
13 “Logic 1 &2 Both Logic inputs are programmed and active.

14 “Logic 1 or2”

One or both Logic inputs are programmed and one or both is
active.

15 “StpLogic Out’

Drive enters Step Logic step with Digit 3 of Command Word
(A140 - A147) set to enable Step Logic output.

16 “Timer Out’

o Timer has reached value set in A059 or A062 [Opto Outx
Level].
o Use A059 or A062 to set threshold.

17 “Counter Out’

o Counter has reached value set in A059 or A062 [Opto
Outx Level].
o Use A059 or A062 to set threshold.

18 “Above PF Ang”

o Power Factor angle has exceeded the value setin A059 or
A062 [Opto Outx Level].
o Use A059 or A062 to set threshold.

19 “Anlig In Loss”

Analog input loss has occurred. Program A122 [Analog In
Loss] for desired action when input loss occurs.

20 “ParamControl”

Enables the output to be controlled over network
communications by writing to A059 or A062 [Opto Outx
Level].

(0=0ff, 1=0n.)

21 “NonRec Fault’

o Value set in A092 [Auto Rstrt Tries] is exceeded.
o A092 [Auto Rstrt Tries] in not enabled.
o A Non-resettable fault has occurred.

22 “EM Brk Cntrl”

EM brake is energized. Program A160 [EM Brk Off Delay] and
A161 [EM Brk On Delay] for desired action.
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A059 [Opto Out1 Level]
A062 [Opto Out2 Level]

8 32 bit parameter.

Determines the on/off point for the opto outputs when A058 or A061 [Opto Outx Sel] is set to option 6,
7,8,10, 16, 17, 18 or 20.

A058 & A061 Setting A059 & A062 Min/Max
6 0/400 Hz
7 0/180%
8 0/815 Volts
10 0/100%
16 0.1/9999 Secs
17 1/9999 Counts
18 1/180 degs
20 0/1
Values  Default: 0.0
Min/Max: 0.0/9999
Display: 0.1
A064 [Opto Out Logic]
Determines the logic (Normally Open/NO or Normally Closed/NC) of the opto outputs.
A064 Option | Opto Out1 Logic Opto Out2 Logic
0 NO (Normally Open) NO (Normally Open)
1 NC (Normally Closed) | NO (Normally Open)
2 NO (Normally Open) NC (Normally Closed)
3 NC (Normally Closed) | NC (Normally Closed)
Values  Default: 0
Min/Max: 0/3

Display: 1
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A065 [Analog Out Sel] Related Parameter(s): P035, A066

Sets the analog output signal mode (0-10V, 0-20mA, or 4-20mA). The output is used to provide a
signal that is proportional to several drive conditions.

Output Minimum Output | Maximum Output Value DIP Switch | Related
Option Range Value A066 [Analog Out High] Position Parameter
0 “OutFreq 0-10" | 0-10V 0V=0Hz P035 [Maximum Freq] 0-10V doo1

1 “OutCurr 0-10°  |0-10V 0V =0 Amps 200% Drive Rated Output Current | 0-10V doo3
2 “OutVolt 0-10" | 0-10V 0V =0 Volts 120% Drive Rated Output Volts 0-10V doo4

3 “OutPowr 0-10" | 0-10V 0V =0kW 200% Drive Rated Power 0-10V d022
4 “TstData 0-10" | 0-10V 0V =0000 65535 (Hex FFFF) 0-10V do19
5 “OutFreq 0-20" |0-20mA |0mA=0Hz P035 [Maximum Freq] 0-20mA doo1

6 “OutCurr 0-20" |0-20mA |0 mA =0 Amps |200% Drive Rated Output Current | 0-20mA d003
7 “OutVolt 0-20°  |0-20mA |0 mA =0 Volts | 120% Drive Rated Output Volts 0-20mA doo4

8 “OutPowr 0-20" |0-20mA |0mA=0kW 200% Drive Rated Power 0-20mA d022
9 “TstData 0-20" | 0-20mA |0 mA = 0000 65535 (Hex FFFF) 0-20mA do19
10 “OutFreq 4-20" [4-20mA |4 mA=0Hz P035 [Maximum Freq] 0-20mA doo1

11 “OutCurr 4-20" |4-20mA |4 mA =0Amps |200% Drive Rated Output Current |0-20mA doo3
12 “OutVolt 4-20" |4-20mA |4 mA =0 Volts | 120% Drive Rated Output Volts 0-20mA doo4

13 “OutPowr 4-20" |4-20mA |4 mA=0kW 200% Drive Rated Power 0-20mA do22
14 “TstData 4-20" |4-20mA |4 mA = 0000 65535 (Hex FFFF) 0-20mA do19
15 “OutTorq 0-10" | 0-10V 0V =0 Amps 200% Drive Rated FLA 0-10V d029
16 “OutTorq 0-20” |0-20mA |0 mA =0Amps |200% Drive Rated FLA 0-20mA  |d029
17 “OutTorq 4-20" [4-20mA |4 mA =0Amps |200% Drive Rated FLA 0-20mA |d029
18 “Setpnt 0-10" | 0-10V 0V =0% 100.0% Setpoint Setting 0-10V 109
19 “Setpnt 0-20” |0-20mA |0 mA=0% 100.0% Setpoint Setting 0-20mA |A109
20 “Setpnt4-20" |4-20mA |4 mA=0% 100.0% Setpoint Setting 0-20 mA 109
Values  Default: 0
Min/Max: 0/20
Display: 1
A066 [Analog Out High] Related Parameter(s): A065

Scales the Maximum Output Value for the A065 [Analog Out Sel] source setting.
Examples:

A066 Setting A065 Setting A065 Max. Output Value
50% 1 “OutCurr 0-10” 5V for 200% Drive Rated Output Current
90% 8 “OutPowr 0-20” 18mA for 200% Drive Rated Power
Values  Default: 100%

Min/Max: 0/800%

Display: 1%
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A067 [Accel Time 2] Related Parameter(s): P039, A051-A054, A070-A077, A140-A147

When active, sets the rate of acceleration for all speed increases except jog. Refer to the flowchart on
page 1-21 for details.

Maximum Freq

Accel Time Accel Rate
Values  Default: 20.0 Secs
Min/Max: 0.0/600.0 Secs
Display: 0.1 Secs
P035 Freq]

5y 3
pJ L~
g a
Speed ég\j" 3
$

W

0" P039 or A067 “ Time

P040 or A068
0 [Accel Time x] .‘ “

[Decel Time x]

A068 [Decel Time 2] Related Parameter(s): P040, A051-A054, A070-A077, A140-A147

When active, sets the rate of deceleration for all speed decreases except jog. Refer to the flowchart
on page 1-21 for details.

Maximum Freq

Decel Time Decel Rate
Values  Default: 20.0 Secs
Min/Max: 0.1/600.0 Secs
Display: 0.1 Secs

P035

0-
P039 or A067
.(L [Accel Time x] “

.‘ P040 or A068 “

Time [Decel Time x

A069 [Internal Freq] Related Parameter(s): P038, A162

Provides the frequency command to the drive when P038 [Speed Reference] is set to 1 “Internal
Freq”. When enabled, this parameter will change the frequency command in “real time” using the
integral keypad Up Arrow or Down Arrow when in program mode.

Important: Once the desired command frequency is reached, the Enter key must be pressed to store
this value to EEPROM memory. If the ESC key is used before the Enter key, the frequency will return
to the original value following the normal accel/decel curve.

If A051 - A054 [Digital Inx Sel] is set to 16 “MOP Up” or 17 “MOP Down” this parameter acts as the
MOP frequency reference.

Values  Default: 60.0 Hz

Min/Max: 0.0/400.0 Hz

Display: 0.1Hz
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A070 [Preset Freq 0]") Related Parameter(s): P38, P39, P00, AQ51-A053,
A071 [Preset Freq 1] AQ67, A0GS, A140-A147, A150-A157
A072 [Preset Freq 2]
A073 [Preset Freq 3]
A074 [Preset Freq 4]
A075 [Preset Freq 5]
A076 [Preset Freq 6]
A077 [Preset Freq 7]
Values  A070 Default:(") 0.0 Hz
A071 Default: 5.0 Hz
A072 Default: 10.0 Hz
A073 Default: 20.0 Hz
A074 Default: 30.0 Hz
A075 Default: 40.0 Hz
A076 Default: 50.0 Hz
A077 Default: 60.0 Hz
Min/Max: 0.0/400.0 Hz
Display: 0.1Hz

Provides a fixed frequency command value when A051 - A053 [Digital Inx Sel] is set to 4 “Preset

Frequencies”.

An active preset input will override speed command as shown in the flowchart on page 1-20.

(") To activate A070 [Preset Freq 0] set P038 [Speed Reference] to option 4 “Preset Freq 0-3".

Input State Input State Input State
of Digital In 1 of Digital In 2 of Digital In 3
(/0 Terminal 05 | (I/O Terminal 06 | (I/O Terminal 07
when A051 =4) | when A052=4) | when A053=4) | Frequency Source | Accel / Decel Parameter Used®
0 0 0 A070 [Preset Freq 0] | [Accel Time 1]/ [Decel Time 1]
1 0 0 AO071 [Preset Freq 1] | [Accel Time 1]/ [Decel Time 1]
0 1 0 AO072 [Preset Freq 2] | [Accel Time 2]/ [Decel Time 2]
1 1 0 A073 [Preset Freq 3] | [Accel Time 2]/ [Decel Time 2]
0 0 1 AO074 [Preset Freq 4] | [Accel Time 1]/ [Decel Time 1]
1 0 1 A075 [Preset Freq 5] | [Accel Time 1]/ [Decel Time 1]
0 1 1 A076 [Preset Freq 6] | [Accel Time 2]/ [Decel Time 2]
1 1 1 AO077 [Preset Freq 7] | [Accel Time 2]/ [Decel Time 2]
@ }Nglen a Digital Input is set to “Accel 2 & Decel 27, and the input is active, that input overrides the settings in this
able.
A078 [Jog Frequency] Related Parameter(s): P035, A051-A054, A079
Sets the output frequency when a jog command is issued.
Values  Default: 10.0 Hz
Min/Max: 0.0/[Maximum Freq]

Display:

0.1 Hz
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A079 [Jog Accel/Decel] Related Parameter(s): A078, A051-A054
Sets the acceleration and deceleration time when a jog command is issued.
Values  Default: 10.0 Secs
Min/Max: 0.1/600.0 Secs
Display: 0.1 Secs
A080 [DC Brake Time] Related Parameter(s): P037, A081

Sets the length of time that DC brake current is “injected” into the motor. Refer to parameter A081 [DC
Brake Level].

Values  Default: 0.0 Secs
Min/Max: 0.0/99.9 Secs (A setting of 99.9 = Continuous)
Display: 0.1 Secs
A081 [DC Brake Level] Related Parameter(s): P037, A080

Defines the maximum DC brake current, in amps, applied to the motor when P037 [Stop Mode] is set
to either “Ramp” or “DC Brake”.

Values  Default: Drive Rated Amps x 0.05
Min/Max: 0.0/(Drive Rated Amps x 1.8)
Display: 0.1 Amps
Ramp-to-Stop Mode DC Injection Braking Mode
Voltage
H -
E3 ’% 2| speed | [DC Brake Time]
2 S % [DC Brake Time] @ =
S /-7@@‘7 fe— S
>
} [DC Brake Level] [DC Brake Level
= Time = Time
Stop Command Stop Command

ATTENTION: If a hazard of injury due to movement of equipment or material exists,
an auxiliary mechanical braking device must be used.

ATTENTION: This feature should not be used with synchronous or permanent
magnet motors. Motors may be demagnetized during braking.

> D
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A082 [DB Resistor Sel] Related Parameter(s): P037
m Stop drive before changing this parameter.
Enables/disables external dynamic braking.

Setting Min/Max

0 “Disabled”

1 “Normal RA Res” (5% Duty Cycle) — Refer to Table B.C on page B-2.

2 “NoProtection” (100% Duty Cycle)

3-99 “x%Duty Cycle” Limited (3% — 99% of Duty Cycle)

Values  Default: 0
Min/Max: 0/99
Display: 1

A083 [S Curve %]

Sets the percentage of acceleration or deceleration time that is applied to the ramp as S Curve. Time
is added, 1/2 at the beginning and 1/2 at the end of the ramp.

Values  Default: 0% (Disabled)
Min/Max: 0/100%
Display: 1%
Example: 50% S Curve

Accel Time = 10 Seconds
S Curve Setting = 50%

S Curve Time = 10 x 0.5 = 5 Seconds ‘
Total Time = 10 + 5 = 15 Seconds |

Target2 — — — — — —

Target -
|

. | . |
|4 1/2S Curve Time Accel Time 1/2S Curve Time
\‘ 2.5 Seconds "‘ 10 Seconds "‘ 2.5 Seconds .\

4 Total Time to Accelerate = Accel Time + S Curve Time »
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A084 [Boost Select] Related Parameter(s): d004, P031, P032, A08
086, A087, A12

Sets the boost voltage (% of P031 [Motor NP Volts]) and redefines the Volts per Hz curve.
Active when A125 [Torque Perf Mode] = 0 “V/Hz".
Drive may add additional voltage unless Option 5 is selected.

x>
(3}

Options 0 “Custom V/Hz’

1 “30.0,VT”
“35.0, VT”
“40.0, VT”
“45.0, VT”
“0.0no IR”
0.0

“25,CT”

[Default for
40,55,75& 11 kW
(5.0,7.5,10& 15 HP)
Drives]

8 ‘5.0, CT" (Default) Constant Torque
9 ‘75CT
10 “10.0,CT”
11 “12.5,CT"
12 “15.0,CT”
13 “17.5,CT”
14 “20.0, CT”

Variable Torque (Typical fan/pump curves.)

N, 0N

1/2 [Motor NP Volts]

% P031 [Motor NP Volts]
o

"
£-3
f--2
F
b4 [
! lag
Settings I ==
5-14 g
L=
- 50 100

% P032 [Motor NP Hertz]
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A085 [Start Boost] Related Parameter(s): P031, P032, P034, P035,
A084, /-\086 A087, /-\088 A125

Sets the boost voltage (% of P031 [Motor NP Volts]) and redefines the Volts per Hz curve when A084
[Boost Select] = 0 “Custom V/Hz" and A125 [Torque Perf Mode] = 0 “V/Hz".

Drive may add additional voltage unless Option 5 is selected.

Values  Default: 2.5%
Min/Max: 0.0/25.0%
Display: 0.1%

A088 i Voltage]

PO3L [Motor NP Volts] }— — — — — — — — — — — — — — — — —

Voltage

[
\
[
\
[
[
[
[
[
| [
1 [
A \
\ \
[ [
\ \
| |
| |
R 3 N

- |
z B
g 2
e E| 1
2 g |y

2 L
&~

A087 [Break Frequency] P032 [Motor NP Hertz]
A034 [Minimum Freq] Frequency P035 [Maximum Freq]
A086 [Break Voltage] Related Parameter(s): P031, P032, P034, P035,

A084, A085, A087, A088, A125

Sets the frequency where break voltage is applied when A084 [Boost Select] = 0 “Custom V/Hz" and
A125 [Torque Perf Mode] = 0 “V/Hz"

Values  Default: 25.0%
Min/Max: 0.0/100.0%
Display: 0.1%
A087 [Break Frequency] Related Parameter(s): P031, P032, P034, P035,

A084, A085, A086, A088, A125

Sets the frequency where break frequency is applied when A084 [Boost Select] = 0 “Custom V/Hz”
and A125 [Torque Perf Mode] = 0 “V/HZ"

Values  Default: 15.0 Hz
Min/Max: 0.0/400.0 Hz

Display: 0.1Hz
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A088 [Maximum Voltage] Related Parameter(s): d004, A085, A086, A087
Sets the highest voltage the drive will output.
Values  Default: Drive Rated Volts
Min/Max: 20/Drive Rated Volts
Display: 1 VAC
A089 [Current Limit 1] Related Parameter(s): P033, A118
Maximum output current allowed before current limiting occurs.
Values  Default: Drive Rated Amps x 1.5
Min/Max: 0.1/Drive Rated Amps x 1.8
Display: 0.1 Amps
A090 [Motor OL Select] Related Parameter(s): P032, P033
Drive provides Class 10 motor overload protection. Settings 0-2 select the derating factor for the 12t
overload function.
Options 0 “No Derate” (Default)
1 “Min Derate”
2 “Max Derate”
- No Derate _ Min Derate . Max Derate
@100 ‘S 100 ‘S 100
S &0 3 8 S 80
) 2 &0 2 60
% % =) % 2
g2 £ 8 2
= 0 0 25 50 75 100 125 150 175 200 "3 00 25 50 75 100 125 150 175 200 ; OO 25 50 75 100 125 150 175 200
% of P032 [Motor NP Hertz] 9% of P032 [Motor NP Hertz] % of P032 [Motor NP Hertz]
A091 [PWM Frequency] Related Parameter(s): A124

Sets the carrier frequency for the PWM output waveform. The chart below provides derating
guidelines based on the PWM frequency setting.

Important: Ignoring derating guidelines can cause reduced drive performance.

Values  Default: 4.0 kHz
Min/Max: 2.0/16.0 kHz
Display: 0.1 kHz
100 o o
96
92
= 88
=84
S 80
<76
gn
S 68
> 64
60
56
52
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Carrier Frequency (kHz)



3-28 Programming and Parameters

Advanced Program Group (continued)

A092 [Auto Rstrt Tries] Related Parameter(s): A055, A058, A061, A093
Sets the maximum number of times the drive attempts to reset a fault and restart.

Clear a Type 1 fault and restart the drive.

1. Set A092 [Auto Rstrt Tries] to a value other than “0”.

2. Set A093 [Auto Rstrt Delay] to a value other than “0”.

Clear an OverVoltage, UnderVoltage or Heatsink OvrTmp fault without restarting the drive.
1. Set A092 [Auto Rstrt Tries] to a value other than “0”.
2. Set A093 [Auto Rstrt Delay] to “0”.

ATTENTION: Equipment damage and/or personal injury may result if this parameter
is used in an inappropriate application. Do not use this function without considering
applicable local, national and international codes, standards, regulations or industry

guidelines.
Values  Default: 0
Min/Max: 0/9
Display: 1
A093 [Auto Rstrt Delay] Related Parameter(s): A092

Sets the time between restart attempts when A092 [Auto Rstrt Tries] is set to a value other than zero.

Values  Default: 1.0 Secs

Min/Max: 0.0/300.0 Secs
Display: 0.1 Secs
A094 [Start At PowerUp]

m Stop drive before changing this parameter.

Enables/disables a feature that allows a Start or Run command to automatically cause the drive to
resume running at commanded speed after drive input power is restored. Requires a digital input
configured for Run or Start and a valid start contact.

This parameter will not function if parameter P036 [Start Source] is set to 4 “2-W High Speed”.

ATTENTION: Equipment damage and/or personal injury may result if this parameter
is used in an inappropriate application. Do not use this function without considering
applicable local, national and international codes, standards, regulations or industry
guidelines.

Options 0 “Disabled” (Default)

1 “Enabled”
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A095 [Reverse Disable] Related Parameter(s): d006
m Stop drive before changing this parameter.

Enables/disables the function that allows the direction of motor rotation to be changed. The reverse
command may come from a digital command, the keypad or a serial command. All reverse inputs
including two-wire Run Reverse will be ignored with reverse disabled.

Options 0 “Rev Enabled”
(Default)

1 “Rev Disabled”

A096 [Flying Start En]

Sets the condition that allows the drive to reconnect to a spinning motor at actual RPM.

Options 0 “Disabled” (Default)
1 “Enabled”

A097 [Compensation]

Enables/disables correction options that may improve problems with motor instability.

Options 0 “Disabled”

1 “Electrical’ (Default) ~ Some drive/motor combinations have inherent instabilities
which are exhibited as non-sinusodial motor currents. This
setting attempts to correct this condition.

2 “Mechanical” Some motor/load combinations have mechanical resonances
which can be excited by the drive current regulator. This
setting slows down the current regulator response and
attempts to correct this condition.

3 “Both”
A098 [SW Current Trip] Related Parameter(s): P033
Enables/disables a software instantaneous (within 100 ms) current trip.
Values  Default: 0.0 (Disabled)
Min/Max: 0.0/(Drive Rated Amps x 2)
Display: 0.1 Amps
A099 [Process Factor] Related Parameter(s): d010

Scales the output frequency value displayed by d010 [Process Display].

Output  Process _ Process
Freq Factor ~ Display

Values  Default: 30.0
Min/Max: 0.1/999.9
Display: 0.1
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A100 [Fault Clear]

m Stop drive before changing this parameter.
Resets a fault and clears the fault queue. Used primarily to clear a fault over network communications.

Options 0 “Ready/Idle” (Default)

1 “Reset Fault”

2 “Clear Buffer” (Parameters d007-d009 [Fault x Code])

A101 [Program Lock]

Protects parameters against change by unauthorized personnel.

Options 0 “Unlocked” (Default)

1 “Locked”
A102 [Testpoint Sel] Related Parameter(s): d019
Used by Rockwell Automation field service personnel.
Values  Default: 400
Min/Max: O/FFFF
Display: 1 Hex
A103 [Comm Data Rate] Related Parameter(s): d015

Sets the serial port rate for the RS485 (DSI) port.
Important: Power to drive must be cycled before any changes will affect drive operation.

Options 0 “1200”

1 “2400”

“4800”

“9600” (Default)

“19.2K”

gl sl ON

438 4K

A104 [Comm Node Addr] Related Parameter(s): d015

Sets the drive node address for the RS485 (DSI) port if using a network connection.
Important: Power to drive must be cycled before any changes will affect drive operation.

Values  Default: 100

Min/Max: 1/247

Display: 1
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A105 [Comm Loss Action] Related Parameter(s): d015, P037, A106

Selects the drive’s response to a loss of the communication connection or excessive communication
€rrors.

Options 0 “Fault” (Default) Drive will fault on an F81 Comm Loss and coast to stop.
1 “Coast Stop” Stops drive via coast to stop.
2 “Stop” Stops drive via P037 [Stop Mode] setting.
3 “Continu Last’ Drive continues operating at communication commanded

speed saved in RAM.

A106 [Comm Loss Time] Related Parameter(s): d015, A105

Sets the time that the drive will remain in communication loss before implementing the option selected
in A105 [Comm Loss Action].

Values  Default: 5.0 Secs
Min/Max: 0.1/60.0 Secs
Display: 0.1 Secs
A107 [Comm Format] Related Parameter(s): d015

Selects the protocol (RTU only), data bits (8 data bits only), parity (None, Even, Odd), and stop bits (1
stop bit only) used by the RS485 port on the drive.

Refer to Appendix C for details on using the drive communication features.
Important: Power to drive must be cycled before any changes will affect drive operation.

Options 0 “RTU 8-N-1" (Default)

1 “RTU8-E-1”
2 “RTU 8-0-1”
3 ‘RTU&-N-2’
4 “RTUS-E-2’
5 ‘RTU8-0-2’
A108 [Language]

Selects the language displayed by the remote communications option.

Options “English” (Default)

“Frangais”

“Espafiol’

“Italiano”

“Reserved”

“Portugués”

“Reserved”

1
2
3
4
5 “Deutsch”
6
7
8
9

“Reserved”

10 “Nederlands”
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A109 [Anlg Out Setpnt] Related Parameter(s): A085

When A065 [Analog Out Sel] is set to option 18, 19 or 20, this parameter sets the percentage of
analog output desired.

Values  Default: 0.0%
Min/Max: 0.0/100.0%
Display: 0.1%
A110[Anig In 0-10V Lo] Related Parameter(s): d020, P034, P038, A122

@) stop drive before changing this parameter.

Sets the analog input level that corresponds to P034 [Minimum Freq] if a 0-10V input is used by P038
[Speed Reference].

Analog inversion can be accomplished by setting this value larger than A111 [Anig In 0-10V Hi].

Values  Default: 0.0%

Min/Max: 0.0/100.0%

Display: 0.1%

P035 [Maximum Freq]

P34 [Minimum Freq]

A110 [Anig In 0-10V Lo] A111 [Anlg In 0-10V Hi]

A111[Anig In 0-10V Hi] Related Parameter(s): d020, P035, P038, A122, A123
m Stop drive before changing this parameter.

Sets the analog input level that corresponds to P035 [Maximum Freq] if a 0-10V input is used by P038
[Speed Reference].

Analog inversion can be accomplished by setting this value smaller than A110 [Anlg In 0-10V Lo].

Values  Default: 100.0%

Min/Max: 0.0/100.0%
Display: 0.1%
A112[Anlg In4-20mA Lo] Related Parameter(s): d021, P034, P038

m Stop drive before changing this parameter.

Sets the analog input level that corresponds to P034 [Minimum Freq] if a 4-20mA input is
used by P038 [Speed Reference].

Analog inversion can be accomplished by setting this value larger than A113 [Anlg In4-20mA Hi].

Values  Default: 0.0%

Min/Max: 0.0/100.0%

Display: 0.1%
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A113 [Anlg In4-20mA Hi] Related Parameter(s): d021, P035, P038

m Stop drive before changing this parameter.

Sets the analog input level that corresponds to P035 [Maximum Freq] if a 4-20mA input is used by
P038 [Speed Reference].

Analog inversion can be accomplished by setting this value smaller than A112 [Anlg In4-20mA Lo].

Values  Default: 100.0%

Min/Max: 0.0/100.0%
Display: 0.1%
A114 [Slip Hertz @ FLA] Related Parameter(s): P033

Compensates for the inherent slip in an induction motor. This frequency is added to the commanded
output frequency based on motor current.

Values  Default: 2.0Hz
Min/Max: 0.0/10.0 Hz
Display: 0.1Hz
A115 [Process Time Lo] Related Parameter(s): d010, P034

Scales the time value when the drive is running at P034 [Minimum Freq]. When set to a value other
than zero, d010 [Process Display] indicates the duration of the process.

Values  Default: 0.00
Min/Max: 0.00/99.99
Display: 0.01
A116 [Process Time Hi] Related Parameter(s): d010, P035

Scales the time value when the drive is running at P035 [Maximum Freq]. When set to a value other
than zero, d010 [Process Display] indicates the duration of the process.

Values  Default: 0.00
Min/Max: 0.00/99.99
Display: 0.01
A117 [Bus Reg Mode]

Disables the bus regulator.

Options 0 “Disabled”
1 “Enabled” (Default)

A118 [Current Limit 2] Related Parameter(s): P033, A051-A054, A089

Maximum output current allowed before current limiting occurs. This parameter is only active if
A051 - AD54 [Digital Inx Sel] is set to 25 “Current Lmt2” and is active.

Values  Default: Drive Rated Amps x 1.5
Min/Max: 0.1/(Drive Rated Amps x 1.8)
Display: 0.1 Amps
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A119 [Skip Frequency] Related Parameter(s): A120

Sets the frequency at which the drive will not operate.
A setting of 0 disables this parameter.

Values  Default: O0Hz
Min/Max: 0/400 Hz
Display: 1Hz
A120 [Skip Freq Band] Related Parameter(s): A119

Determines the bandwidth around A119 [Skip Frequency]. A120 [Skip Frequency Band] is split
applying 1/2 above and 1/2 below the actual skip frequency.

A setting of 0.0 disables this parameter.

Values  Default: 0.0Hz
Min/Max: 0.0/30.0 Hz
Display: 0.1 Hz
Frequency Command
frequency

Drive Output
‘Frequency

A
2x Skip
Frequency Band

Skip Frequency p

Time !

A121 [Stall Fault Time]

Sets the time that the drive will remain in stall mode before a fault is issued.

Options 0 “60 Seconds” (Default)

1 “120 Seconds”

“240 Seconds”

“360 Seconds”

“480 Seconds”

ol sl ON

“Flt Disabled”
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Advanced Program Group (continued)

A122 [Analog In Loss] Related Parameter(s): A110, A111, A132

Selects drive action when an input signal loss is detected. Signal loss is defined as an analog signal

less than 1V or 2mA. The signal loss event ends and normal operation resumes when the input signal
level is greater than or equal to 1.5V or 3mA. If using a 0-10V analog input, set A110 [Anig In 0-10V

Lo] to a minimum of 20% (i.e. 2 volts).

Options 0 “Disabled” (Default)

1 “Fault (F29)’ F29 Analog Input Loss
2 “Stop” Uses P037 [Stop Mode]
3 “Zero Ref” Drive runs at zero speed reference.
4 “Min Freq Ref” Drive runs at minimum frequency.
5 “Max Freq Ref” Drive runs at maximum frequency.
6 “Int Freq Ref” Drive runs at internal frequency.
A123 [10V Bipolar Enbl] Related Parameter(s): P038, A111

Enables/disables bipolar control. In bipolar mode direction is commanded by the sign of the reference.

Options 0 “Uni-Polar In” (Default) 0 to 10V only
1 “Bi-Polar In” +10V

A124 [Var PWM Disable] Related Parameter(s): A091
[[@) stop drive before changing this parameter.

Enables/disables a feature that varies the carrier frequency for the PWM output waveform defined by
A091 [PWM Frequency].

Disabling this feature when low frequency conditions exist may result in IGBT stress and nuisance
tripping.

Options 0 “Enabled” (Default)
1 ‘“Disabled”

A125 [Torque Perf Mode] Related Parameter(s): A084, A085, A086, A087, A127
@) stop drive before changing this parameter.
Enables/disables sensorless vector control operation.

Options 0 “V/HZ
1 “Sensrls Vect” (Default)

A126 [Motor NP FLA] Related Parameter(s): A127
Set to the motor nameplate rated full load amps.
Values  Default: Drive Rated Amps

Min/Max: 0.1/(Drive Rated Amps x 2)

Display: 0.1 Amps
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Advanced Program Group (continued)

A127 [Autotune] Related Parameter(s): A125, A126, A128, A129
m Stop drive before changing this parameter.

Provides an automatic method for setting A128 [IR Voltage Drop] and A129 [Flux Current Ref], which
affect sensorless vector performance. Parameter A126 [Motor NP FLA] must be set to the motor
nameplate full load amps before running the Autotune procedure.

Options 0 “Ready/Idle” (Default)

1 “Static Tune”

2 “Rotate Tune”

“Ready” (0) = Parameter returns to this setting following a “Static Tune” or “Rotate Tune

“Static Tune” (1) = A temporary command that initiates a non-rotational motor stator resistance test for
the best possible automatic setting of A128 [IR Voltage Drop]. A start command is required following
initiation of this setting. The parameter returns to “Ready” (0) following the test, at which time another
start transition is required operate the drive in normal mode. Used when motor cannot be uncoupled
from the load.

“Rotate Tune” (2) = A temporary command that initiates a “Static Tune” followed by a rotational test for
the best possible automatic setting of A129 [Flux Current Ref]. A start command is required following
initiation of this setting. The parameter returns to “Ready” (0) following the test, at which time another
start transition is required to operate the drive in normal mode. Important: Used when motor is
uncoupled from the load. Results may not be valid if a load is coupled to the motor during this
procedure.

procedure. To guard against possible injury and/or equipment damage, it is

ATTENTION: Rotation of the motor in an undesired direction can occur during this
A recommended that the motor be disconnected from the load before proceeding.

If the Autotune routine fails, an F80 SVC Autotune fault is displayed.

A128 [IR Voltage Drop] Related Parameter(s): A127
Value of volts dropped across the resistance of the motor stator.
Values  Default: Based on Drive Rating

Min/Max: 0.0/230.0 VAC

Display: 0.1 VAC
A129 [Flux Current Ref] Related Parameter(s): A127
Value of amps for full motor flux.
Values  Default: Based on Drive Rating

Min/Max: 0.00/[Motor NP Volts]

Display: 0.01 Amps



Programming and Parameters 3-37

Advanced Program Group (continued)

A130 [PID Trim Hi]
Sets the maximum positive value that is added to a PID reference when PID trim is used.
Values  Default: 60.0

Min/Max: 0.0/400.0

Display: 0.1

A131[PID Trim Lo]

Sets the minimum positive value that is added to a PID reference when PID trim is used.

Values  Default: 0.0

Min/Max: 0.0/400.0
Display: 0.1
A132 [PID Ref Select] Related Parameter(s): P038, A122

@ Stop drive before changing this parameter.

Enables/disables PID mode and selects the source of the PID reference. Refer to Appendix F for
details.

Options 0 “PID Disabled”
(Default)

“PID Setpoint”
“0-10V Input”
“4-20mA Input’
“Comm Port”

“Setpnt, Trim”
“0-10V, Trim”
“4-20mA, Trim”
“Comm, Trim”

N O g B WO N -

A133 [PID Feedback Sel]
Select the source of the PID feedback. Refer to Appendix F for details.

Options 0 “0-10V Input’ (Default) The PID will not function with a bipolar input. Negative
voltages are treated as 0 volts.

1 “4-20mA Input’
2 “Comm Port’

A134 [PID Prop Gain]

Sets the value for the PID proportional component when the PID mode is enabled by A132 [PID Ref
Sel].

Values  Default: 0.01
Min/Max: 0.00/99.99
Display: 0.01
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Advanced Program Group (continued)

A135 [PID Integ Time]
Sets the value for the PID integral component when the PID mode is enabled by A132 [PID Ref Sell.

Values  Default: 0.1 Secs

Min/Max: 0.0/999.9 Secs
Display: 0.1 Secs
A136 [PID Diff Rate]

Sets the value for the PID differential component when the PID mode is enabled by A132 [PID Ref
Sel.

Values  Default: 0.01 (1/Secs)
Min/Max: 0.00/99.99 (1/Secs)
Display: 0.01 (1/Secs)
A137 [PID Setpoint]

Provides an internal fixed value for process setpoint when the PID mode is enabled by A132 [PID Ref
Sel.

Values  Default: 0.0%
Min/Max: 0.0/100.0%
Display: 0.1%

A138 [PID Deadband]

Sets the lower limit of the PID output.

Values  Default: 0.0%
Min/Max: 0.0/10.0%
Display: 0.1%

A139 [PID Preload]

Sets the value used to preload the integral component on start or enable.

Values  Default: 0.0 Hz
Min/Max: 0.0/400.0 Hz

Display: 0.1Hz
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Advanced Program Group (continued)
A140 [Stp Logic 0] Related Parameter(s): P038, P039, P040, A051-A054,

A141[Stp Logic 1] A055, A058, A061, A067, A068, A070-A077, A150-A157

A142 [Stp Logic 2]

A143 [Stp Logic 3]
A144 [Stp Logic 4]
A145 [Stp Logic 5]
A146 [Stp Logic 6]
A147 [Stp Logic 7]

m Stop drive before changing this parameter.

Values  Default: 00F1
Min/Max: 0001/bAFF
Display: 4 Digits

Parameters A140-A147 are only active if P038 [Speed Reference] is set to 6 “Stp Logic”.

These parameters can be used to create a custom profile of frequency commands. Each “step” can
be based on time, status of a Logic input or a combination of time and the status of a Logic input.

Digits 0-3 for each [Stp Logic x] parameter must be programmed according to the desired profile.

A Logic input is established by setting a digital input, parameters A051 - A054 [Digital Inx Sel], to 23
“Logic In1” and/or 24 “Logic In2”.

A time interval between steps can be programmed using parameters A150 - A157 [Stp Logic Time x].
See the table below for related parameters.

The speed for any step is programmed using parameters A070 - A077 [Preset Freq x].

Related Preset Frequency Parameter | Related Step Logic Time Parameter
Step Logic Parameter (Can be activated independent of | (Active when A140-A147 Digit 0 or 1
(Active when P038 = 6 “Stp Logic”) Step Logic Parameters) aresetto1,b, C,dor E)
A140 [Stp Logic 0] AO070 [Preset Freq 0] A150 [Stp Logic Time 0]
A141 [Stp Logic 1] A071 [Preset Freq 1] A151 [Stp Logic Time 1]
A142 [Stp Logic 2] A072 [Preset Freq 2] A152 [Stp Logic Time 2]
A143 [Stp Logic 3] AO073 [Preset Freq 3] A153 [Stp Logic Time 3]
A144 [Stp Logic 4] A074 [Preset Freq 4] A154 [Stp Logic Time 4]
A145 [Stp Logic 5] AO075 [Preset Freq 5] A155 [Stp Logic Time 5]
A146 [Stp Logic 6] A076 [Preset Freq 6] A156 [Stp Logic Time 6]
A147 [Stp Logic 7] AQ77 [Preset Freq 7] A157 [Stp Logic Time 7]
How Step Logic Works

The step logic sequence begins with a valid start command. A normal sequence always begins with
A140 [Stp Logic 0].

Digit 0: Logic For Next Step

This digit defines the logic for the next step. When the condition is met the program advances to the
next step. Step 0 follows Step 7. Example: Digit 0 is set 3. When “Logic In2” becomes active, the
program advances to the next step.

Digit 1: Logic to Jump to a Different Step

For all settings other than F, when the condition is met, the program overrides Digit 0 and jumps to the
step defined by Digit 2.

Digit 2: Different Step to Jump

When the condition for Digit 1 is met, the Digit 2 setting determines the next step or to end the
program.

Digit 3: Step Settings

This digit defines what accel/decel profile the speed command will follow and the direction of the
command for the current step. In addition, if a relay or opto output (parameters A055, A058 and A061)
is set to 15 “StpLogic Out”, this parameter can control the status of that output.

Any Step Logic parameter can be programmed to control a relay or opto output, but you can not
control different outputs based on the condition of different Step Logic commands.
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Step Logic Settings

The logic for each function is determined by the four digits for each step logic parameter. The following
is a listing of the available settings for each digit.

Refer to Appendix E for details.

n‘ rr‘ ] ‘n
Ui
Logic For Next Step Digit 0
Logic to Jump to a Different Step Digit 1
Different Step to Jump Digit 2
Step Settings Digit 3
Digit 3 Settings
Required Accel/Decel Step Logic Commanded
Setting Param. Used Output State Direction
0 Accel/Decel 1 Off FWD
1 Accel/Decel 1 Off REV
2 Accel/Decel 1 Off No Output
3 Accel/Decel 1 On FWD
4 Accel/Decel 1 On REV
5 Accel/Decel 1 On No Output
6 Accel/Decel 2 Off FWD
7 Accel/Decel 2 Off REV
8 Accel/Decel 2 Off No Output
9 Accel/Decel 2 On FWD
A Accel/Decel 2 On REV
b Accel/Decel 2 On No Output
Digit 2 Settings Digit 1 and Digit 0 Settings
0= Jump to Step 0 0 = Skip Step (Jump Immediately)
1=Jump to Step 1 1 = Step Based on [Stp Logic Time x]
2=Jumpto Step 2 2 = Step if “Logic In1” is Active
3=Jumpto Step 3 3 = Step if “Logic In2” is Active
4 = Jump to Step 4 4 = Step if “Logic In1” is Not Active
5=Jump to Step 5 5 = Step if “Logic In2” is Not Active
6 = Jump to Step 6 6 = Step if either “Logic In1” or “Logic In2” is Active
7 =Jump to Step 7 7 = Step if both “Logic In1” and “Logic In2” is Active
8 = End Program (Normal Stop) 8 = Step if neither “Logic In1” or “Logic In2” is Active
9 = End Program (Coast to Stop) 9 = Step if “Logic In1” is Active and “Logic In2” is Not Active
A = End Program and Fault (F2) A = Step if “Logic In2” is Active and “Logic In1” is Not Active

b = Step after [Stp Logic Time x] and “Logic In1” is Active

C = Step after [Stp Logic Time x] and “Logic In2” is Active

d = Step after [Stp Logic Time x] and “Logic In1” is Not Active
E = Step after [Stp Logic Time x] and “Logic In2” is Not Active
F = Do Not Step/Ignore Digit 2 Settings
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Advanced Program Group (continued)

A150 [Stp Logic Time 0] Related Parameter(s): P38, A055, A058, AQ61,
A151 [Stp Logic Time 1] A070-AQ77
A152 [Stp Logic Time 2]

A153 [Stp Logic Time 3]

A154 [Stp Logic Time 4]

A155 [Stp Logic Time 5]

A156 [Stp Logic Time 6]

A157 [Stp Logic Time 7]

Sets the time to remain in each step if the corresponding StpLogic command word is set to “Step after
Time”.

Values  Default: 30.0 Secs
Min/Max: 0.0/999.9 Secs
Display: 0.1 Secs
A160 [EM Brk Off Delay] Related Parameter(s): P037

Sets the time the drive remains at minimum frequency before the relay or an opto output is energized
and the drive ramps to the commanded frequency.

The relay or opto output is typically connected to a user-supplied electromechanical brake coil relay.
Set P037 [Stop Mode] to 8 “Ramp+EM B,CF” or 9 “Ramp+EM Brk” to enable the electromechanical
brake option.

Set A055 [Relay Out Sel], A058 or A061 [Opto Outx Sel] to 22 “EM Brk Cntrl” to control brake
operation.

Values  Default: 2.0 Secs
Min/Max: 0.01/10.00 Secs
Display: 0.01 Secs
Frequency

AL6O [EM Bik Off Delay] &

A161 [EM Brk On Delay]
| & h '

] K
¥ S

<>

S, 9

MinimumFreq} = ____"____"__": __________ -=-

- - Time V'S V'S -
Start EM Brk Stop EM Brk Drive Stops
Commanded Energized (Off) Commanded De-Energized (On)
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A161 [EM Brk On Delay] Related Parameter(s): P037
Sets the time the drive remains at minimum frequency before the relay or an opto output is
de-energizing and the drive stops.

The relay or opto output is typically connected to a user-supplied electromechanical brake coil relay.
Set P037 [Stop Mode] to 8 “Ramp+EM B,CF” or 9 “Ramp+EM Brk” to enable the electromechanical
brake option.

Set A055 [Relay Out Sel], A058 or A061 [Opto Outx Sel] to 22 “EM Brk Cntrl” to control brake
operation.

Values  Default: 2.0 Secs
Min/Max: 0.01/10.00 Secs
Display: 0.01 Secs
A162 [MOP Reset Sel] Related Parameter(s): A069
Set the drive to save the current MOP reference command.
Options 0 “Zero MOP Ref” This option clamps A069 [Internal Freq] at 0.0 Hz when the
drive is not running.
1 “Save MOP Ref” Reference is saved in A069 [Internal Freq].

(Default)
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Parameter Cross Reference — by Name

Parameter Name
10V Bipolar Enbl
Accel Time 1
Accel Time 2
Analog In 0-10V
Analog In 0-20mA
Analog In Loss
Analog Out High
Analog Out Sel
Anlg In 0-10V Hi
Anlg In 4-10V Lo
Anlg In4-20mA Hi
Anlg In4-20mA Lo
Anlg Out Setpnt
Auto Rstrt Delay
Auto Rstrt Tries
Autotune

Boost Select
Break Frequency
Break Voltage
Bus Reg Mode
Comm Data Rate
Comm Format
Comm Loss Action
Comm Loss Time
Comm Node Addr
Comm Status
Commanded Freq
Compensation
Contrl In Status
Control Source
Control SW Ver
Counter Status
Current Limit x
DB Resistor Sel
DC Brake Level
DC Brake Time
DC Bus Voltage
Decel Time 1
Decel Time 2

Dig In Status
Digital Inx Sel
Drive Status

Drive Temp

Drive Type
Elapsed Run Time
EM Brk Off Delay
EM Brk On Delay
Fault Clear

Fault x Code

Flux Current Ref
Flying Start En
Internal Freq

IR Voltage Drop
Jog Accel/Decel
Jog Frequency
Language
Maximum Freq

No.

A123
P039
Ao67
do20
do21
A122
A066
A065
Al11
A110
A113
A112
A109
A093
A092
A127
A084
A087
A086
A7
A103
A107
A105
A106
A104
do1s
doo2
A097
do13
dot2
do16
do25

Group

Advanced Program
Basic Program
Advanced Program
Display

Display

Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Display

Display

Advanced Program
Display

Display

Display

Display

A089, A118 Advanced Program

A082
Aos1
A080
doos
P040
A068
dot4
A051-A054
doos
do24
do17
do18
A160
A161
A100
d007-d009
A129
A096
A069
A128
A079
A078
A108
P035

Advanced Program
Advanced Program
Advanced Program
Display

Basic Program
Advanced Program
Display

Advanced Program
Display

Display

Display

Display

Advanced Program
Advanced Program
Advanced Program
Display

Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Basic Program

Parameter Name
Maximum Voltage
Minimum Freq
MOP Reset Sel
Motor NP FLA
Motor NP Hertz
Motor NP Volts
Motor OL Current
Motor OL Select
Opto Out Logic
Opto Outx Level
Opto Outx Sel
Output Current
Output Freq
Output Power
Output Powr Fetr
Output Voltage
PID Deadband
PID Diff Rate

PID Feedback Sel
PID Integ Time
PID Preload

PID Prop Gain
PID Ref Sel

PID Setpoint

PID Trim Hi

PID Trim Lo
Preset Freq x
Process Display
Process Factor
Process Time Hi
Process Time Lo
Program Lock
PWM Frequency
Relay Out Level
Relay Out Sel
Reset To Defalts
Reverse Disable
S Curve %

Skip Freq Band
Skip Frequency
Slip Hertz @ FLA
Stp Logic Status
Stp Logic Step x
Stp Logic Time x
Speed Reference
Stall Fault Time
Start At PowerUp
Start Boost

Start Source
Stop Mode

SW Current Trip
Testpoint Data
Testpoint Sel
Timer Status
Torque Current
Torque Perf Mode
Var PWM Disable
Voltage Class

No.

Ao0s8
P034
A162
A126
P032
P031
P033
A090
Ao64

Group

Advanced Program
Basic Program
Advanced Program
Advanced Program
Basic Program
Basic Program
Basic Program
Advanced Program
Advanced Program

A059, A062 Advanced Program
A058, A061 Advanced Program

doo3
doo1
do22
do23
doo4
A138
A136
A133
A135
A139
A134
A132
A137
A130
A131
A070-A077
do10
A099
A116
A115
A101
A091
A056
A055
P041
A095
A083
A120
A119
A114
do28
A140-A147
A150-A157
P038
A121
A094
A085
P036
P037
A098
do19
A102
d026
do29
A125
A124
P042

Display

Display

Display

Display

Display

Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Display

Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Basic Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Advanced Program
Display

Advanced Program
Advanced Program
Basic Program
Advanced Program
Advanced Program
Advanced Program
Basic Program
Basic Program
Advanced Program
Display

Advanced Program
Display

Display

Advanced Program
Advanced Program
Basic Program
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Notes:



Chapter 4

Troubleshooting

Chapter 4 provides information to guide you in troubleshooting the
PowerFlex 40 drive. Included is alisting and description of drive faults
(with possible solutions, when applicable).

For information on... See page... | For information on... See page...

Drive Status 41 Fault Descriptions 4-3

Faults 41 Common Symptoms and 4-5
Corrective Actions

Drive Status

The condition or state of your driveis constantly monitored. Any
changes will be indicated through the integral keypad.

LED Indications
See page 2-3 for information on drive status indicators and controls.

Faults
A fault is a condition that stops the drive. There are two fault types.

Type | Fault Description

(@ |Auto-Reset/Run  When this type of fault occurs, and A092 [Auto Rstrt Tries] is
set to a value greater than “0,” a user-configurable timer, A093
[Auto Rstrt Delay], begins. When the timer reaches zero, the
drive attempts to automatically reset the fault. If the condition
that caused the fault is no longer present, the fault will be reset
and the drive will be restarted.

@ |Non-Resetable  This type of fault may require drive or motor repair, or is
caused by wiring or programing errors. The cause of the fault
must be corrected before the fault can be cleared.
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Troubleshooting

Fault Indication

Condition Display

Drive is indicating a fault. TN TN TN T

The integral keypad provides visual notification of a mod ,_,’-’ ,'_-,' 5 - s
fault condition by displaying the following. LN CEN TN TON

o Flashing fault number ©) :+:

e Flashing fault indicator IS

Press the Escape key to regain control of the
integral keypad.

Manually Clearing Faults

Step Key(s)
1. Press Esc to acknowledge the fault. The fault information will be
removed so that you can use the integral keypad. Ese

Access d007 [Fault 1 Code] to view the most recent fault information.

2. Address the condition that caused the fault.
The cause must be corrected before the fault can be cleared.
See Table 4.A.

3. After corrective action has been taken, clear the fault by one of these
methods.

o Press Stop if P037 [Stop Mode] is set to a value between “0” and “3". m
o Cycle drive power. @
o Set A100 [Fault Clear] to “1” or “2”.

o Cycle digital input if AO51-A054 [Digital Inx Sel] is set to option 7
“Clear Fault”.

Automatically Clearing Faults

Clear a Type 1 fault and restart the drive.

1. Set A092 [Auto Rstrt Tries] to a value other than “0”.
2. Set A093 [Auto Rstrt Delay] to a value other than “0”.

Clear an OverVoltage, UnderVoltage or Heatsink OvrTmp fault
without restarting the drive.

1. Set A092 [Auto Rstrt Tries] to a value other than “0”.
2. Set A093 [Auto Rstrt Delay] to “0”.

Auto Restart (Reset/Run)

The Auto Restart feature provides the ability for the drive to
automatically perform afault reset followed by a start attempt without
user or application intervention. This allows remote or “unattended”
operation. Only certain faults are allowed to be reset. Certain faults
(Type 2) that indicate possible drive component malfunction are not
resettable.

Caution should be used when enabling this feature, since the drive will
attempt to issue its own start command based on user selected
programming.
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Fault Descriptions
Table 4.A Fault Types, Descriptions and Actions
2

No. |Fault = | Description Action

F2  |Auxiliary Input | @ |Auxiliary input interlock is open. | 1. Check remote wiring.

2. Verify communications
programming for intentional fault.

F3 | Power Loss @ |DC bus voltage remained below | 1. Monitor the incoming AC line for
85% of nominal. low voltage or line power

interruption.
2. Check input fuses.

F4 |UnderVoltage ‘ ©) ‘ DC bus voltage fell below the Monitor the incoming AC line for low
minimum value. voltage or line power interruption.

F5 |OverVoltage (@ | DC bus voltage exceeded Monitor the AC line for high line
maximum value. voltage or transient conditions. Bus

overvoltage can also be caused by
motor regeneration. Extend the
decel time or install dynamic brake
option.

F6  |Motor Stalled (@ |Drive is unable to accelerate Increase P039 - A067 [Accel Time X]
motor. or reduce load so drive output

current does not exceed the current
set by parameter A089 [Current
Limit 1].

F7  |Motor Overload | () | Internal electronic overload trip. | 1. An excessive motor load exists.
Reduce load so drive output
current does not exceed the
current set by parameter P033
[Motor OL Current].

2. Verify A084 [Boost Select] setting

F8 |Heatsink (@ |Heatsink temperature exceeds a |1. Check for blocked or dirty heat

OvrTmp predefined value. sink fins. Verify that ambient
temperature has not exceeded
40°C (104°F) for IP 30/NEMA 1/UL
Type 1 installations or 50°C (122°F)
for IP20/Open type installations.

2. Check fan.

F12 |HW OverCurrent | (2) | The drive output current has Check programming. Check for
exceeded the hardware current | excess load, improper A084 [Boost
limit. Select] setting, DC brake volts set

too high or other causes of excess
current.

F13 |Ground Fault (@ | A current path to earth ground | Check the motor and external wiring
has been detected at one or to the drive output terminals for a
more of the drive output grounded condition.
terminals.

F29 | Analog Input (@ |An analog input is configured to | 1. Check parameters.

Loss fault on signal loss. A signal l0ss |2 Check for broken/loose

has occurred.

Configure with A122 [Analog In
Loss].

connections at inputs.

M See page 4-1 for a description of fault types.
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3
No. |Fault = | Description Action
F33 |Auto Rstrt Tries | (@) | Drive unsuccessfully attempted | Correct the cause of the fault and
to reset a fault and resume manually clear.
running for the programmed
number of A092 [Auto Rstrt
Tries].
F38 |Phase UtoGnd |(2) |A phase to ground fault has been |1. Check the wiring between the
F39 |PhaseVtoGnd | detected between the drive and drive and motor.
F40 |Phase W to Gnd motor in this phase. 2. Check motor for grounded
phase.
3. Replace drive if fault cannot be
cleared.
F41 |Phase UV Short |(2) | Excessive current has been 1. Check the motor and drive output
F42 |Phase UW Short| |detected between these two terminal wiring for a shorted
F43 |Phase VW Short output terminals. condition.
2. Replace drive if fault cannot be
cleared.
F48 |Params The drive was commanded to 1. Clear the fault or cycle power to
Defaulted write default values to EEPROM. the drive.
2. Program the drive parameters as
needed.
F63 | SW OverCurrent ‘ (@ | Programmed A098 [SW Current | Check load requirements and A098
Trip] has been exceeded. [SW Current Trip] setting.
F64 |Drive Overload |(2) |Drive rating of 150% for 1 minute | Reduce load or extend Accel Time.
or 200% for 3 seconds has been
exceeded.
F70 | Power Unit (2 | Failure has been detected in the | 1. Cycle power.
drive power section. 2. Replace drive if fault cannot be
cleared.
F71 |Net Loss The communication network has |1. Cycle power.
faulted. 2. Check communications cabling.
3. Check network adapter setting.
4. Check external network status.
F80 |SVC Autotune ‘ The autotune function was either | Restart procedure.
cancelled by the user or failed.
F81 |Comm Loss (2 |RS485 (DSI) port stopped 1. If adapter was not intentionally
communicating. disconnected, check wiring to the
port. Replace wiring, port
expander, adapters or complete
drive as required.
2. Check connection.
3. An adapter was intentionally
disconnected.
4. Turn off using A105 [Comm Loss
Action].
F100 | Parameter ® | The checksum read from the Set P041 [Reset To Defalts] to option
Checksum board does not match the 1 “Reset Defaults”.
checksum calculated.
F122 |1/0 Board Fail | (2 |Failure has been detected inthe |1. Cycle power.
drive control and I/O section. |2, Replace drive if fault cannot be
cleared.

M gsee page 4-1 for a description of fault types.
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Common Symptoms and Corrective Actions

Motor does not Start.

Cause(s)

Indication

Corrective Action

No output voltage to the motor.

None

Check the power circuit.

o Check the supply voltage.

o Check all fuses and disconnects.

Check the motor.

o Verify that the motor is
connected properly.

Check the control input signals.

o Verify that a Start signal is
present. If 2-Wire control is used,
verify that either the Run
Forward or Run Reverse signal is
active, but not both.

o Verify that I/O Terminal 01 is
active.

o Verify that P036 [Start Source]
matches your configuration.

o Verify that AO95 [Reverse
Disable] is not prohibiting
movement.

Drive is Faulted

Flashing red status light

Clear fault.

o Press Stop

o Cycle power

o Set A100 [Fault Clear] to option 1
“Clear Faults”.

o Cycle digital input if AO51 - A054
[Digital Inx Sel] is set to option 7
“Clear Fault”.
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Drive does not Start from Start or Run Inputs wired to the terminal block.

Cause(s)

Indication

Corrective Action

Drive is Faulted

Flashing red status light

Clear fault.

o Press Stop

o Cycle power

e Set A100 [Fault Clear] to option 1
“Clear Faults”.

o Cycle digital input if AO51 - A054
[Digital Inx Sel] is set to option 7
“Clear Fault”.

Incorrect programming.

e P036 [Start Source] is set to
option 0 “Keypad” or option 5
“RS485 (DSI) Port”.

e A051 - A054 [Digital Inx Sel] is
set to option 5 “Local” and the
input is active.

None

Check parameter settings.

Incorrect input wiring.

See 1-16 for wiring examples.

o 2 wire control requires Run
Forward, Run Reverse or Jog
input.

o 3 wire control requires Start and
Stop inputs

o Stop input is always required.

None

Wire inputs correctly and/or install
jumper.

Incorrect Sink/Source DIP switch
setting.

None

Set switch to match wiring scheme.

Drive does not Start from Integral Keypad.

Cause(s)

Indication

Corrective Action

Integral keypad is not enabled.

Green LED above Start key is
not illuminated.

o Set parameter P036 [Start
Source] to option 0 “Keypad”.

o Set parameter A051 - A054
[Digital Inx Sel] to option 5
“Local” and activate the input.

I/O Terminal 01 “Stop” input is
not present.

None

Wire inputs correctly and/or install
jumper.
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Drive does not respond to changes in speed command.

Cause(s)

Indication

Corrective Action

No value is coming from the
source of the command.

The drive “Run” indicator is lit
and output is 0 Hz.

Check d012 [Control Source] for
correct source.

If the source is an analog input,
check wiring and use a meter to
check for presence of signal.
Check d002 [Commanded Freq]
to verify correct command.

Incorrect reference source is
being selected via remote
device or digital inputs.

None

Check d012 [Control Source] for
correct source.

Check d014 [Dig In Status] to
see if inputs are selecting an
alternate source. Verify settings
for AO51 - A054 [Digital Inx Sel].
Check P038 [Speed Reference]
for the source of the speed
reference. Reprogram as
necessary.

Review the Speed Reference
Control chart on page 1-20.

Motor and/or drive will not accelerate to commanded speed.

Cause(s) Indication Corrective Action
Acceleration time is excessive. | None Reprogram P039 [Accel Time 1] or
A067 [Accel Time 2].
Excess load or short None Compare d003 [Output Current] with
acceleration times force the A089 [Current Limit 1].
drive into current ||m|t, SIOWing Remove excess load or reprogram
or stopping acceleration. P039 [Accel Time 1] or A067 [Accel
Time 2].
Check for improper A084 [Boost
Select] setting.
Speed command source or | None Verify d002 [Commanded Freq].
value is not as expected. Check d012 [Control Source] for the
proper Speed Command.
Programming is preventing the | None Check P035 [Maximum Freq] to
drive output from exceeding insure that speed is not limited by
limiting values. programming.
Torque performance does not | None Set motor nameplate full load amps

match motor characteristics.

in parameter A126 [Motor NP FLA)].
Perform A127 [Autotune] “Static
Tune” or “Rotate Tune” procedure.

Set A125 [Torque Perf Mode] to
option 0 “V/HZ".
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Motor operation

is unstable.

Cause(s)

Indication

Corrective Action

Motor data was incorrectly
entered.

None

1. Correctly enter motor nameplate
data into P031, P032 and P033.

2. Enable A097 [Compensation].

3. Use A084 [Boost Select] to
reduce boost level.

Drive will not reverse motor direction.

Cause(s) Indication Corrective Action
Digital input is not selected for | None Check [Digital Inx Sel] (See_
reversing control. page 3-14). Choose correct input
and program for reversing mode.
Digital input is incorrectly None Check input wiring. (See page 1-15)
wired.
Motor wiring is improperly None Switch two motor leads.
phased for reverse.
Reverse is disabled. None Check A095 [Reverse Disable].
Drive does not power up.
Cause(s) Indication Corrective Action
No input power to drive. None Check the power circuit.
o Check the supply voltage.
o Check all fuses and disconnects.
Jumper between I/O Terminals | None Install jumper or connect DC Bus

P2 and P1 not installed and/or
DC Bus Inductor not

connected.

Inductor.
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Supplemental Drive Information

For information on... See page...
Drive, Fuse & Circuit Breaker Ratings A1
Specifications A-2

Drive, Fuse & Circuit Breaker Ratings

The tables on the following pages provide drive ratings and
recommended AC line input fuse and circuit breaker information. Both
types of short circuit protection are acceptable for UL and IEC
requirements. Sizes listed are the recommended sizes based on 40 degree
Cand the U.S. N.E.C. Other country, state or local codes may reguire
different ratings.

Fusing

If fuses are chosen asthe desired protection method, refer to the

recommended types listed below. If available amp ratings do not match

the tables provided, the closest fuse rating that exceeds the drive rating

should be chosen.

e IEC —BSB8 (British Standard) Parts 1 & 21, EN60269-1, Parts 1 &
2, type gG or equivalent should be used.

e UL-UL ClassCC, T or J must be used.®

Circuit Breakers

Refer to listings in the following tables for recommended circuit
breakers (inverse time or instantaneous trip) and 140M Self-Protecting
Motor Starters.

m Typical designations include, but may not be limited to the following; Parts 1 & 2: AC,
AD, BC, BD, CD, DD, ED, EFS, EF, FF, FG, GF, GG, GH.
@ Typical designations include; Type CC - KTK-R, FNQ-R
Type J - JKS, LPJ
Type T - JJS, JUN
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Specifications

Output Ratings | Input Ratings Branch Circuit Protection Power
Catalog Dissipation
Number ‘ Voltage ‘ ‘ 140M Motoy ‘ IP20 Open

kW (HP) | Amps Range kVA |Amps |Fuses | Protectors Contactors| Watts
100 - 120V AC (+10%) - 1-Phase Input, 0 - 230V 3-Phase Output
22B-V2P3N104 0.4 (05) |23 90-132 115 |19.0 15 140M-C2E-C16| 100-C12 |30
22B-V5PON104 |0.75 (1.0) |5.0 90-132 245 1203 |35 140M-D8E-C20| 100-C23 |56
22B-V6PON104 |1.1(1.5) [6.0 90-132 3.0 (240 |40 140M-F8E-C32| 100-C37 |70
200 - 240V AC (10%) — 1-Phase(") Input, 0 - 230V 3-Phase Output
22B-A2P3N104 [0.4(0.5) |23 180-264 |1.15 6.0 10 140M-C2E-B63 | 100-C09 |30
22B-A5PON104 |0.75(1.0) |5.0 180-264 |2.45 |120 |20 140M-C2E-C16| 100-C12 |55
22B-A8PON104 |1.5(2.0) (8.0 180-264 4.0 |18.0 |30 140M-D8E-C20| 100-C23 |80
22B-A012N104 2.2 (3.0) |12.0 180-264 |55 [25.0 |40 140M-F8E-C32| 100-C37 | 110
200 - 240V AC (+10%) — 3-Phase Input, 0 - 230V 3-Phase Output
22B-B2P3N104 0.4 (05) |[2.3 180-264 |1.15 |25 6 140M-C2E-B40| 100-C07 |30
22B-B5PON104 |0.75(1.0) |5.0 180-264 |2.45 |57 10 140M-C2E-C10| 100-C09 |55
22B-B8PON104 |1.5(2.0) (8.0 180-264 |40 |95 15 140M-C2E-C16| 100-C12 |80
22B-B012N104 (3.00 |[12.0 180-264 |55 |155 |25 140M-C2E-C16| 100-C23 | 115
22B-B017N104 3.7 (5.0) |[17.5 180-264 (8.6 |21.0 35 140M-F8E-C25 | 100-C23 | 165
22B-B024N104 (75) |240 [180-264 |11.8 |26.1 40 140M-F8E-C32 | 100-C37 | 226
22B-B0O33N104 |7.5(10.0) [33.0 [180-264 |16.3 |34.6 |60 140M-G8E-C45| 100-C60 | 290
380 - 480V AC (+10%) - 3-Phase Input, 0 - 460V 3-Phase Output
22B-D1P4N104 | 0.4 (0.5) 1.4 342-528 |14 |18 3 140M-C2E-B25| 100-C07 |30
22B-D2P3N104 |0.75(1.0) |2.3 342528 |23 (32 6 140M-C2E-B40| 100-C07 |40
22B-D4PON104 [1.5(2.0) |4.0 342-528 |40 |57 10 140M-C2E-B63 | 100-C09 |60
22B-D6PON104 2.2 (3.0) |6.0 342-528 |59 |75 15 140M-C2E-C10| 100-C09 |90
22B-DO10ON104 |4.0(5.0) |105 [342-528 |10.3 [13.0 |20 140M-C2E-C16| 100-C23 | 150
22B-D012N104 |5.5(7.5) 120 |342-528 |11.8 [142 |25 140M-D8E-C20| 100-C23 | 160
22B-D017N104 |7.5(10.0) |17.0 [342-528 |16.8 |18.4 |30 140M-D8E-C20| 100-C23 | 200
22B-D024N104 |11.0(15.0) [24.0 [342-528 |23.4 |26.0 |50 140M-F8E-C32 | 100-C43 | 285
460 - 600V AC (+10%) — 3-Phase Input, 0 - 575V 3-Phase Output
22B-E1P7N104 |0.75(1.0) [1.7 414-660 |21 |23 6 140M-C2E-B25| 100-C09 |40
22B-E3PON104 |1.5(2.0) |3.0 414-660 [3.65 3.8 6 140M-C2E-B40 | 100-C09 |60
22B-E4P2N104 2.2 (3.0) |[4.2 414-660 |52 (53 10 140M-C2E-B63| 100-C09 |90
22B-E6P6N104 [4.0(5.0) |6.6 414-660 |8.1 |83 15 140M-C2E-C10(100-C09 | 150
22B-E9PIN104 |5.5(7.5) [9.9 414-660 |12.1 (112 |20 140M-C2E-C16| 100-C16 | 160
22B-E012N104 |7.5(10.0) |122 [414-660 |14.9 |137 |25 140M-C2E-C16| 100-C23 | 200
22B-E019N104 |11.0(15.0) [19.0 [414-660 |23.1 |24.1 40 140M-D8E-C25| 100-C30 | 285

() 200-240V AC - 1-Phase drives are also available with an integral EMC filter. Catalog suffix
changes from N104 to N114.

@ Refer to the Bulletin 140M Motor Protectors Selection Guide, publication 140M-SGO01... to
determine the frame and breaking capacity required for your application.
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Input/Output Ratings

Output Frequency: 0-400 Hz (Programmable)
Efficiency: 97.5% (Typical)

@ULSOBC C@CSAZZ.Z o

; EMC Directive 89/336
LV:  EN50178, EN 60204
EMC: EN 61800-3, EN 50081-1, EN 50082-2

Digital Control Inputs (Input Current = 6mA) Analog Control Inputs

SRC (Source) Mode: SNK (Sink) Mode: 4-20mA Analog: 250 ohm input impedance
18-24V =ON 0-6V=0N 0-10V DC Analog: 100k ohm input impedance
0-6V = OFF 18-24V = OFF External Pot: 1-10k ohms, 2 Watt minimum

Control Output

Programmable Output (form C relay) Opto Outputs Analog Outputs (10 bit)
Resistive Rating: 3.0A at 30V DC, 3.0A at 125V AC, 3.0A at 240V AC 30V DC, 50mA 0-10V, 1k ohm Min.
Inductive Rating: 0.5A at 30V DC, 0.5A at 125V AC, 0.5A at 240V AC Non-inductive 4-20mA, 525 ohm Max.

Fuses and Circuit Breakers

Recommended Fuse Type: UL Class J, CC, T or Type BS88; 600V (550V) or equivalent.
Recommended Circuit Breakers: HMCP circuit breakers or equivalent.

Protective Features

Motor Protection: I21 overload protection - 150% for 60 Secs, 200% for 3 Secs (Provides Class 10 protection)
Overcurrent: 200% hardware limit, 300% instantaneous fault
Over Voltage:  100-120V AC Input - Trip occurs at 405V DC bus voltage (equivalent to 150V AC incoming line)
200-240V AC Input - Trip occurs at 405V DC bus voltage (equivalent to 290V AC incoming line)
380-460V AC Input — Trip occurs at 810V DC bus voltage (equivalent to 575V AC incoming line)
460-600V AC Input — Trip occurs at 1005V DC bus voltage (equivalent to 711V AC incoming line)
Under Voltage: 100-120V AC Input - Trip occurs at 210V DC bus voltage (equivalent to 75V AC incoming line)
200-240V AC Input — Trip occurs at 210V DC bus voltage (equivalent to 150V AC incoming line)
380-480V AC Input — Trip occurs at 390V DC bus voltage (equivalent to 275V AC incoming line)
460-600V AC Input — If P042 = 3 “High Voltage” trip occurs at 487V DC bus voltage (344V AC incoming line);
If P042 = 2 “Low Voltage” trip occurs at 390V DC bus voltage (275V AC incoming line)

Control Ride Through: Minimum ride through is 0.5 Secs - typical value 2 Secs
Faultless Power Ride Through: 100 milliseconds
Dynamic Braking

Internal brake IGBT included with all ratings. Refer to Appendix B for DB resistor ordering information.
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Category

Specification

Environment

Altitude:

1000 m (3300 ft) max. without derating

Ambient Operating Temperature
Open Type, IP20:
NEMA Type 1, IP30,

-10to 50 degrees C (14 to 122 degrees F)

UL Type 1: -10to 40 degrees C (14 to 104 degrees F)
Cooling Method
Convection: 0.4 kW (0.5 HP) drives
Fan: All other drive ratings and 0.4 kW (0.5 HP)
1-Phase drives with Integral “S Type” EMC Filter
Storage Temperature: —40 to 85 degrees C (—40 to 185 degrees F)
Atmosphere: Important: Drive must not be installed in an
area where the ambient atmosphere contains
volatile or corrosive gas, vapors or dust. If the
drive is not going to be installed for a period of
time, it must be stored in an area where it will not
be exposed to a corrosive atmosphere.
Relative Humidity: 0 to 95% non-condensing
Shock (operating): 15G peak for 11ms duration (+1.0ms)
Vibration (operating): 1G peak, 5 to 2000 Hz
Control Carrier Frequency 2-16 kHz. Drive rating based on 4 kHz.
Frequency Accuracy
Digital Input: Within £0.05% of set output frequency.
Analog Input: Within 0.5% of maximum output frequency, 10-Bit
resolution
Analog Output: +2% of full scale, 10-Bit resolution

Speed Regulation - Open Loop
with Slip Compensation:

+1% of base speed across a 60:1 speed range.

Stop Modes:

Multiple programmable stop modes including -
Ramp, Coast, DC-Brake, Ramp-to-Hold and
S Curve.

Accel/Decel:

Two independently programmable accel and
decel times. Each time may be programmed from
0 - 600 seconds in 0.1 second increments.

Intermittent Overload:

150% Overload capability for up to 1 minute
200% Overload capability for up to 3 seconds

Electronic Motor Overload
Protection

Class 10 protection with speed sensitive
response.
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Accessories and Dimensions

Product Selection

Table B.A Catalog Number Description

22B - A 1P5 N 1 1 4
Drive \bltage Rating ~ Rating  Enclosure HIM  Emission Class Type

Table B.B PowerFlex 40 Drives

Drive Ratings IP20/NEMA Type Open 1IP20 Flange Mount

Output Frame

Input Voltage kW HP Current | Catalog Number |Size |Catalog Number
120V50/60Hz |04 |05  |23A 22B-V2P3N104  |B 22B-V2P3F104
ngﬁfj 075 |10 [50A 20B-V5PON104  |B 20B-V5POF104

11 [15  [60A 20B-V6PON104  |B 22B-V6POF104
?4&\1/ 5060Hz |04 |05 |2.3A 20B-A2P3N114  |B -

With?ﬁ; gals 075 [10 [50A 20B-A5PON114  |B -
Type’ EMC Fiter [15  [20  [8.0A 22B-ASPON114  |B -

22 |30 |120A 20B-A012N114  |C |-
240V50/60Hz |04 |05  [23A 20B-A2P3N104  |B 20B-A2P3F104
Lfﬁﬁfeer 075 |10 |5.0A 20B-ASPON104  |B | 22B-A5POF104

15 [20 [80A 22B-ASPON104  |B 22B-A8POF104

22 |30 |120A 20B-A012N104  [C |22B-A012F104
240V50/60Hz |04 |05  [23A 20B-B2P3N104  |B 20B-B2P3F104
i:;‘ﬁfg 075 |10 |5.0A 20B-B5PON104  |B | 22B-B5POF104

15 |20 [80A 22B-BSPON104  |B 22B-B8POF104

22 |30 |120A 22B-BO12N104  |B 22B-B012F104

37 [50 |17.5A 20B-BO17N104  |B 22B-B017F104

55 |75 |24.0A 20B-B024N104  [C |22B-B024F104

75 100 |33.0A 20B-BO33N104  [C |22B-B033F104
480V50/60Hz |04 |05  [1.4A 22B-DIP4N104  |B 22B-D1P4F104
ﬁlfgﬁf; 075 |10 |23 20BD2P3N104 |B  |22B-D2P3F104

15 |20 |40A 20B-DAPON104  |B 22B-D4POF104

22 (30 |60A 22B-D6PON104  |B 22B-D6POF104

40 |50 |105A 22B-DO1ON104  |B 22B-DO10F104

55 |75 |12.0A 22B-DO12N104 |G [22B-D012F104

75 (100 |17.0A 22B-DO17N104  |C [22B-D017F104

110 [150 [24.0A 20B-D024N104  |C |22B-D024F104
600V 50/60Hz (075 [1.0  [1.7A 22B-E1P7N104  |B 22B-E1P7F104
ﬁfgﬁf; 15 |20 [30A 20B-E3PON104  |B 20B-E3POF104

22 |30 |42A 20B-E4P2N104  |B 20B-E4P2F104

40 |50 |66A 20B-E6P6N104  |B 20B-E6P6F104

55 |75 |9.9A 22B-E9PON104  |C  |22B-E9P9F104

75 100 |12.0A 22B-E012N104  [C [22B-E012F104

110 [150 [19.0A 20B-E019N104  |C | 22B-E019F104
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Table B.C Dynamic Brake Modules

Drive Ratings

Minimum
Input Voltage kW HP Resistance (0 | Catalog Number(!)
120V 50/60 Hz 0.4 05 48 AK-R2-091P500
1-Phase 0.75 10 8 AK-R2-091P500
14 15 48 AK-R2-091P500
240V 50/60 Hz 0.4 05 48 AK-R2-091P500
1-Phase 0.75 10 8 AK-R2-091P500
15 20 48 AK-R2-091P500
22 30 32 AK-R2-047P500
240V 50/60 Hz 0.4 05 48 AK-R2-091P500
3-Phase 0.75 10 48 AK-R2-091P500
15 20 48 AK-R2-091P500
22 30 32 AK-R2-047P500
37 50 19 AK-R2-047P500
55 75 13 AK-R2-030P1K2
75 100 10 AK-R2-030P1K2
480V 50/60 Hz 0.4 05 97 AK-Re-360P500
3-Phase 0.75 10 97 AK-R2-360P500
15 20 97 AK-R2-360P500
22 3.0 97 AK-R2-120P1K2
40 5.0 77 AK-R2-120P1K2
55 75 55 AK-R2-120P1K2
75 100 39 AK-R2-120P1K2
11.0 15.0 24 AK-R2-120P1K2 @)
600V 50/60 Hz 0.75 10 120 AK-R2-360P500
3-Phase 15 20 120 AK-R2-360P500
22 3.0 82 AK-R2-120P1K2
40 5.0 82 AK-R2-120P1K2
55 75 51 AK-R2-120P1K2
75 100 51 AK-R2-120P1K2
11.0 15.0 51 AK-R2-120P1K2 @

() The resistors listed in this tables are rated for 5% duty cycle.

@

Requires two resistors wired in parallel.
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Table B.D Bulletin 1321-3R Series Line Reactors

Maximum
Fundamental | Continuous | Inductance | Watts | Catalog
Input Voltage |kW |HP |Amps Amps mh Loss | Number (")
240V50/60 Hz |04 |05 |4 6 12.0 21W | 1321-3R4D
3-Phase 075 [10 |8 12 3.0 20W | 1321-3R8-B
15 |20 |8 12 15 195W |1321-3R8-A
22 (30 |12 18 125 26W | 1321-3R12-A
37 |50 |18 27 08 36W | 1321-3R18-A
55 |75 |25 375 05 48W | 1321-3R25-A
75 1100 |35 525 0.4 49W | 1321-3R35-A
480V 50060 Hz |04 |05 |2 3 20.0 11.3W |1321-3R2-B
3-Phase 075 |10 |4 6 9.0 20W |1321-3R4-C
15 |20 |4 6 65 20W |1321-3R4-B
22 |30 |8 12 50 253W |1321-3R8-C
40 |50 |12 18 25 W |1321-3R12-B
55 |75 |12 18 25 31W |1321-3R12:B
75 100 |18 27 15 43W | 1321-3R18-B
11.0 [15.0 |25 375 12 52W | 1321-3R25-B
600V 50/60 Hz |0.75 |1.0 |2 3 20.0 11.3W |1321-3R2-B
3-Phase 15 |20 |4 6 65 20W |1321-3R4-B
22 [30 |4 6 65 20W |1321-3R4-B
40 |50 |8 12 50 253W |1321-3R8-C
55 |75 |12 18 25 W |1321-3R12-B
75 100 |12 18 25 W |1321-3R12-B
11.0 [15.0 |18 27 15 43W | 1321-3R18-8

M Catalog numbers listed are for 3% impedance open style units. NEMA Type 1 and 5% impedance
reactor types are also available. Refer to publication 1321-TD001....

Table B.E DC Bus Inductors

Inductance

Input Voltage kW HP Amps mh MTE Catalog Number @
240V 50/60 Hz 55 75 32 085 32RB00T
3-Phase 75 100 40 05 40RB0OT
480V 50/60 Hz 55 75 18 375 18RBO04
8-Phase 75 10.0 25 40 25RB005

110 150 32 2,68 32RB003
600V 50/60 Hz 55 75 12 6.0 12RB004
3-Phase 75 100 18 6.0 18RBO0S

110 150 25 40 25RB005

@ yse MTE RB Series or equivalent inductors.
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Table B.F EMC Line Filters

Drive Ratings S Type Filter L Type Filter
Input Voltage kW HP Catalog Number (") | Catalog Number ()
120V 50/60 Hz 0.4 05 - 22-RF018-BL
1-Phase 0.75 10 - 22-RFO18-BL
1.1 15 - 22-RFO18-BL
240V 50/60 Hz 0.4 05 @ 22-RF018-BL
1-Phase 0.75 10 @ 22-RFO18-BL
15 20 @ 22-RF018-BL
22 3.0 @ 22-RF025-CL
240V 50/60 Hz 0.4 05 22-RF021-BSE) 22-RF021-BL
3-Phase 0.75 10 22-RF021-850) 22-RF021-BL
15 2.0 22-RF021-BS®) 22-RF021-BL
22 3.0 22-RF021-BS®) 22-RF021-BL
37 5.0 22-RF021-BSE) 22-RF021-BL
55 75 22-RF034-CS 22-RF034-CL
75 10.0 22-RF034-CS 22-RF034-CL
480V 50/60 Hz 0.4 05 22-RF012-BS 22-RF012-BL
3-Phase 075 10 22-RF012-BS 22-RFO12-BL
15 2.0 22-RF012-BS 22-RFO12-BL
22 3.0 22-RF012-BS 22-RFO12-BL
40 5.0 22-RF012-BS 22-RF012-BL
55 75 22-RF018-CS 22-RF018-CL
75 10.0 22-RF018-CS 22-RF018-CL
11.0 15.0 22-RF026-BS 22-RF026-BL
600V 50/60 Hz 0.75 1.0 - 22-RF008-BL
3-Phase 15 20 - 22-RF008-BL
22 3.0 - 22-RF008-BL
40 50 - 22-RF008-BL
55 75 - 22-RFO015-BL
75 10.0 - 22-RF015-BL
11.0 15.0 - 22-RF024-BL

() This filter is suitable for use with a cable length of at least 10 meters (33 feet) for Class A and 1
meter for Class B environments.

@ These ratings can be ordered with internal “S Type” filters. Refer to the Catalog Number
explanation on page P-4 and Table B.B for details.

®)  Filter must be Series B or later.

@) This filter is suitable for use with a cable length of at least 100 meters for Class A and 5 meters for
Class B environments.




Accessories and Dimensions B-5

Table B.G Human Interface Module (HIM) Option Kits and Accessories

Item Description Catalog Number
LCD Display, Remote Panel Digital speed control 22-HIM-C2S
Mount CopyCat capable

IP66 (NEMA Type 4X/12) indoor use only

Includes 2.9 meter cable
LCD Display, Remote Panel Digital speed control 22-HIM-C2
Mount CopyCat capable

1P66 (NEMA Type 4X/12) indoor use only

Includes 2.9 meter cable
LCD Display, Remote Handheld | Digital speed control 22-HIM-A3

Full numeric keypad

CopyCat capable

IP30 (NEMA Type 1)

Includes 1.0 meter cable

Panel mount with optional Bezel Kit
Bezel Kit Panel mount for LCD Display, Remote 22-HIM-B1

Handheld unit, IP30 (NEMA Type 1)
DSI HIM Cable 1.0 Meter (3.3 Feet) 22-HIM-H10
(DSI HIM to RJ45 cable) 2.9 Meter (9.51 Feet) 22-HIM-H30

Table B.H IP30/NEMA 1/UL Type 1 Kit
Drive
Item Description Frame | Catalog Number
IP30/NEMA 1/UL Type 1 | Field installed kit. Converts drive to IP30/ B 22-JBAB
Kit NEMA 1/UL Type 1 enclosure. Includes
conduit box with mounting screws and C 22-JBAC
plastic top panel.

IP30/NEMA 1/UL Type 1 | Field installed kit. Converts drive to IP30/  |B 22-JBCB
Kit for Communication | NEMA 1/UL Type 1 enclosure. Includes
Option communication option conduit box with c 22-JBCC

mounting screws and plastic top panel.
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Table B.I Communication Option Kits and Accessories

Item

Description

Catalog Number

Communication
Adapters

Embedded communication options for use with the
PowerFlex family of drives.
Requires a Communication Adapter Cover (Ordered
Separately).

DeviceNet

EtherNet

22-COMM-D
22-COMM-E

Communication Adapter
Cover

Cover that houses the DeviceNet Communication
Adapter.

B Frame Drive

C Frame Drive

22B-CCB
22B-CCC

Serial Converter Module
(RS485 to RS232)

Provides serial communication via DF1 protocol for
use with DriveExplorer and DriveExecutive software.
Includes:

DSI to RS232 serial converter (1)

1203-SFC serial cable (1)

22-RJ45CBL-C20 cable (1)

DriveExplorer Lite CD (1)

22-SCM-232

DSI Cable

2.0 meter RJ45 to RJ45 cable, male to male
connectors.

22-RJ45CBL-C20

Serial Cable

2.0 meter serial cable with a locking low profile
connector to connect to the serial converter and a
9-pin sub-miniature D female connector to connect to
a computer.

1203-SFC

Null Cable Converter

For use when connecting the serial converter to
DriveExplorer on a handheld PC.

1203-SNM

Splitter Cable

RJ45 one to two port splitter cable

AK-U0-RJ45-SC1

Terminating Resistors

RJ45 120 Ohm resistors (2 pieces)

AK-U0-RJ45-TR1

Terminal Block

RJ45 Two position terminal block (5 pieces)

AK-U0-RJ45-TB2P

DriveExplorer Software | Windows based software package that provides an | 9306-4EXPO1ENE
(CD-ROM) Version 3.01 | intuitive means for monitoring or configuring
or later Allen-Bradley drives and communication adapters
online.
Compatibility:
Windows 95, 98, ME, NT. 4.0 (Service Pack 3 or
later), 2000, XP and CE!")
DriveExecutive software | Windows based software package that provides an | 9303-4DTEO1ENE

(CD-ROM) Version 1.01
or later

intuitive means for monitoring or configuring
Allen-Bradley drives and communication adapters
online and offline.
Compatibility:
Windows 98, ME, NT 4.0 (Service Pack 3 or later),
2000 and XP

() See www.ab.com/drives/driveexplorer.htm for supported devices.
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Product Dimensions
Table B.J PowerFlex 40 Frames - Ratings are in kW and (HP)
120V AC - 240V AC - 240V AC - 480V AC - 600V AC -
Frame |1-Phase 1-Phase 3-Phase 3-Phase 3-Phase
B 0.4 (0.5) 0.4 (0.5) 04(05) 22(30) [04(05) 22(30) [0.75(1.0) 2.2(3.0)
0.75(1.0) 0.75 (1.0) 075(1.0) 37(50) [075(1.0) 40(50) [15(0) 4.0(50)
1.1 (1.5) 1.5 (2.0) 1.5 (2.0) 1.5 (2.0)
9 22 (30) 5.5 (7.5) 55(75) 11.0(15.0) |55(7.5)  11.0(15.0)
7.5 (10.0) 7.5(10.0) 7.5(10.0)
Figure B.1 PowerFlex 40 AC Drive
A c Dimensions are in millimeters and (inches).
‘fiD*l‘f | Weights are in kilograms and (pounds).
1 3
i |A B C D E F Weight
IR T [j i Tt e
B — (3.94) |(7.09) |(5.35) |(3.43) |(6.61) |(3.44) |(4.9)
C [130 |260 [180 [116 [246 43
(51) [(102) |(7.1) |(4.57) [(9.7) (9.5)
o M| o)

Gl
1155 (0.22)

Figure B.2 IP 30/NEMA 1/UL Type 1 Option Kit without Communication Option
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Figure B.3 IP 30/NEMA 1/UL Type 1 Option Kit with Communication Option —
Dimensions are in millimeters and (inches)
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Figure B.4 PowerFlex 40 Flange Mount Drives — Dimensions are in millimeters and

(inches)
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Figure B.5 PowerFlex 40 Flange Mount Cutout Dimensions — Dimensions are in
millimeters and (inches)
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Figure B.6 PowerFlex 40 Replacement Plate Drive Dimensions — Dimensions are in
millimeters and (inches)
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Figure B.7 Dynamic Brake Modules — Dimensions are in millimeters and (inches).

Weights are in kilograms and (pounds).

)

Frame B

Frame A
L300
170 | | (118) 600 310 | 590
(0.67 E 236) 1 (1.22) @31
2
335.0 405.0
(13.19) (15.94)
<l
T ™ v
13.0 | ©<)>@)
(0.51) T\
Frame Catalog Number Weight
A AK-R2-091P500, AK-R2-047P500, AK-R2-360P500 [1.1 (2.5)
B AK-R2-030P1K2, AK-R2-120P1K2 2.7 (6)
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Figure B.8 Bulletin 1321-3R Series Line Reactors — Dimensions are in millimeters and
(inches). Weights are in kilograms and (pounds).

Catalog Number  |A B C D E Weight
1321-3R2-A 112 (4.40) 104 (4.10) |70(2.75) |50(1.98) |37(1.44) |1.8(4)
1321-3R2-B 112 (4.40) [104 (4.10) |70(2.75) |50(1.98) |37(1.44) [1.8(4)
1321-3R4-A 112 (4.40) [104 (4.10) |76(3.00) |50(1.98) |37(1.44) [1.8(4)
1321-3R4-B 112 (4.40) [104 (4.10) |76(3.00) |50(1.98) |37(1.44) |1.8(4)
1321-3R4-C 112 (4.40) [104 (4.10) |86(3.38) |60(2.35) |37(1.44) |23(5)
1321-3R4-D 112 (4.40) [104 (4.10) |92(3.62) |66 (2.60) |37(1.44) |27(6)
1321-3R8-A 152 (6.00) [127(5.00) |76(3.00) |53 (2.10) |51(2.00) |3.1(7)
1321-3R8-B 152 (6.00) [127(5.00) |76(3.00) |53 (2.10) |51(2.00) |3.6(8)
1321-3R8-C 152 (6.00) |127 (5.00) |85(3.35) |63 (2.48) 1(2.00) |4.9(11)
1321-3R12-A 152 (6.00) [127 (5.00) |76 (3.00) |53 (2.10) 1(2.00) [4.1(9)
1321-3R12-B 152 (6.00) [127 (5.00) |76 (3.00) |53 (2.10) 1(2.00) |4.5(10)
1321-3R18-A 152 (6.00) (133 (5.25) |79 (3.10) |54 (2.13) |51 (2.00) |4.1(9)
1321-3R18-B 152 (6.00) [133(5.25) |86(3.40) |63 (2.48) |51(2.00) |5.4(12)
1321-3R25-A 183 (7.20) | 146 (5.76) |85(3.35) |60(2.35) |76(3.00) |4.9(11)
1321-3R35-A 193 (7.60) [146 (5.76) |91(3.60) |66 (2.60) |76(3.00) |6.3(14)
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Figure B.9 Frame B EMC Line Filters — Dimensions are in millimeters and (inches)
Catalog Numbers: 22-RF012-BS, -BL; 22-RF018-BS; 22-RF021-BS, -BL
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Figure B.10 Frame C EMC Line Filters — Dimensions are in millimeters and (inches)
Catalog Numbers: 22-RF021-BL (Series B); 22-RF025-CL; 22-RF018-CS, -CL;
22-RF034-CS, -CL
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Figure B.11 Remote (Panel Mount) HIM — Dimensions are in millimeters and (inches)
Catalog Number: 22-HIM-C2
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Figure B.12 Remote (Panel Mount) Small HIM - Dimensions are in millimeters and
(inches) Catalog Number: 22-HIM-C2S
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Important: The 22-HIM-C2S is smaller than the 22-HIM-C2 and
cannot be used as a direct replacement.
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Figure B.13 NEMA Type 1 Bezel - Dimensions are in millimeters and (inches)
Catalog Number: 22-HIM-B1
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Appendix C

RS485 (DSI) Protocol

PowerFlex 40 drives support the RS485 (DSl) protocol to allow efficient
operation with Rockwell Automation peripherals. In addition, some
Modbus functions are supported to allow simple networking. PowerFlex
40 drives can be multi-dropped on an R$485 network using Modbus
protocol in RTU mode.

e e

Controller

=

)

For information regarding DeviceNet or other communication protocols,
refer to the appropriate user manual.

Network Wiring

Network wiring consists of a shielded 2-conductor cable that is
daisy-chained from node to node.

Figure C.1 Network Wiring Diagram

PowerFlex 4 PowerFlex 4 PowerFlex 4
Master Node 1 Node 2 Node "n" FRONT
TxRxD+ 4 TxRXD+ 4 TxRXD+ 4 120 ohm resistor
120 ohm resistor
TXRXD- TXRXD-

TXRXD- 5 5 5 PIN 1

Shield Shield Shield PIN 8

Ie X iel X ie X

NOTE: The shield is connected at ONLY ONE end of each cable segment.

Only pins 4 and 5 on the R}45 plug should be wired. The other pinson
the PowerFlex 40 RJ45 socket contain power, etc. for other Rockwell
Automation peripheral devices and must not be connected.

Wiring terminations on the master controller will vary depending on the
master controller used and “TxRxD+" and “TxRxD-" are shown for
illustration purposes only. Refer to the master controller’s user manual
for network terminations. Note that thereis no standard for the “+” and
“-" wires, and consequently Modbus device manufacturers interpret
them differently. If you have problems with initially establishing
communications, try swapping the two network wires at the master
controller.
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Standard RS485 wiring practices apply. Termination resistors need to be
applied at each end of the network cable. RS485 repeaters may need to
be used for long cable runs, or if greater than 32 nodes are needed on the
network.

Control Terminal 19 on the PowerFlex 40 must also be connected to PE
ground (there are two PE terminals on the drive). See Table 1.H for more
information.

Parameter Configuration

The following PowerFlex 40 parameters are used to configure the drive
to operate on a network.

Parameter Details Reference
P036 [Start Source] Set to 5 “RS485 (DSI) Port” if Start is controlled from | Page 3-10
the network.

P038 [Speed Reference] | Setto 5 “RS485 (DSI) Port” if the Speed Reference is | Page 3-12
controlled from the network.

A103 [Comm Data Rate] | Sets the data rate for the RS485 (DSI) Port. All nodes | Page 3-30
on the network must be set to the same data rate.

A104 [Comm Node Addr] | Sets the node address for the drive on the network. Page 3-30
Each device on the network requires a unique node

address.

A105 [Comm Loss Action] | Selects the drive’s response to communication Page 3-31
problems.

A106 [Comm Loss Time] | Sets the time that the drive will remain in Page 3-31

communication loss before the drive implements A105
[Comm Loss Action].

A107 [Comm Format] Sets the transmission mode, data bits, parity and stop | Page 3-31
bits for the RS485 (DSI) Port. All nodes on the network
must be set to the same setting.

Supported Modbus Function Codes

The peripheral interface (DSI) used on PowerFlex 40 drives supports
some of the Modbus function codes.

Modbus Function Code Command
03 Read Holding Registers
06 Preset (Write) Single Register

Important: Modbus devices can be 0-based (registers are numbered
starting at 0) or 1-based (registers are numbered starting at
1). Depending on the Modbus Master used, the register
addresses listed on the following pages may need to be
offset by +1. For example, Logic Command may be register
address 8192 for some master devices (e.g. ProSoft
3150-MCM SLC Modbus scanner) and 8193 for others
(e.g. PanelViews).
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Writing (06) Logic Command Data

The PowerFlex 40 drive can be controlled via the network by sending
Function Code 06 writes to register address 8192 (L ogic Command).
P036 [Start Source] must be set to 5 “RS485 (DSI) Port” in order to
accept the commands.

Logic Command

Address (Decimal) | Bit(s) Description
0 1 = Stop, 0 = Not Stop
1 1 = Start, 0 = Not Start
2 1=Jog, 0 =No Jog
3 1 = Clear Faults, 0 = Not Clear Faults

00 = No Command
01 = Forward Command

5.4 10 = Reverse Command
11 = No Command
6 Not Used
7 Not Used
00 = No Command
01 = Accel Rate 1 Enable
98

10 = Accel Rate 2 Enable

8192 11 = Hold Accel Rate Selected

00 = No Command

01 = Decel Rate 1 Enable

10 = Decel Rate 2 Enable

11 = Hold Decel Rate Selected

000 = No Command

001 = Freq. Source = P036 [Start Source]
010 = Freq. Source = A069 [Internal Freq]
011 = Freq. Source = Comms (Addr 8193)
100 = A070 [Preset Freq 0]

101 = A071 [Preset Freq 1]

110 = A072 [Preset Freq 2]

111 = A073 [Preset Freq 3]

15 Not Used

11,10

14,13,12

Writing (06) Reference

The Speed Reference to a PowerFlex 40 drive can be controlled via the
network by sending Function Code 06 writes to register address 8193
(Reference). PO38 [Speed Reference] must be set to 5 “RS485 (DSI)
Port” in order to accept the Speed Reference.

Reference

Address (Decimal) |Description

8193 A decimal value entered as xxx.x where the decimal point is fixed. For
example, a decimal “100” equals 10.0 Hz and “543” equals 54.3 Hz.
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Reading (03) Logic Status Data

The PowerFlex 40 Logic Status data can be read via the network by
sending Function Code 03 reads to register address 8448 (Logic Status).

Logic Status
Address (Decimal) | Bit(s) Description
0 1 = Ready, 0 = Not Ready
1 1 = Active (Running), 0 = Not Active
2 1 =Cmd Forward, 0 = Cmd Reverse
3 1 = Rotating Forward, 0 = Rotating Reverse
4 1 = Accelerating, 0 = Not Accelerating
5 1 = Decelerating, 0 = Not Decelerating
6 1 =Alarm, 0 = No Alarm
7 1 = Faulted, 0 = Not Faulted
8448
8 1 = At Reference, 0 = Not At Reference
9 1 = Reference Controlled by Comm
10 1 = Operation Cmd Controlled by Comm
11 1 = Parameters have been locked
12 Digital Input 1 Status
13 Digital Input 2 Status
14 Digital Input 3 Status(")
15 Digital Input 4 Status(™

() This status is available only with firmware revision FRN 2.xx and higher.

Reading (03) Feedback

The Feedback (Output Frequency) from the PowerFlex 40 drive can be
read via the network by sending Function Code 03 reads to register
address 8451 (Feedback).

Feedback®

Address (Decimal) |Description

8451 A xxx.x decimal value where the decimal point is fixed. For example, a decimal
“123” equals 12.3 Hz and “300” equals 30.0 Hz.

@ Returns the same data as Reading (03) Parameter d001 [Output Freq].
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Reading (03) Drive Error Codes

The PowerFlex 40 Error Code data can be read via the network by
sending Function Code 03 reads to register address 8449 (Drive Error
Codes).

Logic Status
Address (Decimal) |Value (Decimal) | Description
0 No Fault
2 Auxiliary Input
3 Power Loss
4 Undervoltage
5 Overvoltage
6 Motor Stalled
7 Motor Overload
8 Heatsink Overtemperature
12 HW Overcurrent (300%)
13 Ground Fault
29 Analog Input Loss
33 Auto Restart Tries
8449 38 Phase U to Ground Short
39 Phase V to Ground Short
40 Phase W to Ground Short
4 Phase UV Short
42 Phase UW Short
43 Phase VW Short
63 Software Overcurrent
64 Drive Overload
70 Power Unit Fail
80 AutoTune Fail
81 Communication Loss
100 Parameter Checksum Error
122 1/0 Board Fail

Reading (03) and Writing (06) Drive Parameters

To access drive parameters, the Modbus register address equals the
parameter number. For example, adecimal “1” is used to address
Parameter d001 [Output Freg] and decimal “39” isused to address
Parameter PO39 [Accel Time 1].

Additional Information
Refer to http://lwww.ab.com/drives/ for additional information.
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Notes:
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RJ45 DSI Splitter Cable

The PowerFlex 40 drive provides a RI45 port to allow the connection of
asingle peripheral device. The RJM45 DSI Splitter Cable can be used to
connect a second DSI peripheral device to the drive.

Connectivity Guidelines

peripherals may not perform as intended if these Connectivity
Guidelines are not followed. Precautions should be taken to follow
these Connectivity Guidelines.

f ATTENTION: Risk of injury or equipment damage exists. The

e Two peripherals maximum can be attached to adrive.

e If asingle peripheral isused, it must be connected to the Master port
(M) on the splitter and configured for “Auto” (default) or “Master.”
Parameter 9 [Device Type] on the DSI / MDI keypads and Parameter
1 [Adapter Cfg] on the Serial Converter are used to select the type
(Auto / Master / Slave).

e Donot usethe RJ45 Splitter Cablewith adrivethat hasan
internal network communication adapter installed. Since only
one additional peripheral can be added, the second peripheral can be
connected directly to the RJ45 port on the drive. Theinternal Comm
is always the Master, therefore the external peripheral must be
configured as “Auto” (for temporary connections) or “Slave” (for
permanent connections).

o |f two peripherals will be powered up at the same time, one must be
configured asthe“Master” and connected to the Master port (M) and
the other must be connected as the “Slave” and connected to the
Slave port (S).
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RJ45 DSI Splitter Cable

DSI Cable Accessories

RJ45 Splitter Cable — Catalog Number: AK-U0-RJM45-SC1

@ meu ()] + Slave Port
Qnnnanng s + Master Port
PIN 1

PIN 8

RJ45 Two-Position Terminal Block Adapter —
Catalog Number: AK-U0-RM5-TB2P

TB2
(PIN 5) PIN 8
ﬁ/
&) Hj"
TB1 —J\
(PIN 4) PIN 1

RJ45 Adapter with Integrated Termination Resistor —
Catalog Number: AK-U0-RM5-TR1

PIN 8

B
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Connecting One Temporary Peripheral
DSl / MDI Drive

. DSl / MDI
Serial Converter Hand Held

or

Parameter 1 [Adapter Cfg] set to " Auto”
(default) or "Master" and connected to
Master port (M) on RJ45 Splitter Cable

Parameter 9 [Device Type] set to " Auto”
(default) or "Master" and connected to
Master port (M) on RJ45 Splitter Cable

Connecting One Temporary Peripheral and
One Permanent Peripheral

NEMA 1 Bezel
with DSl / MDI

NEMA4 Hand Held
Panel Mount Unit

DSl / MDI Drive

o Parameter 9 [Device Type]
s \ set to" Master" and
connected to Master port
Parameter 1[Adapter Cfg] (M) on RJ45 Splitter Cable
set to" Auto" (default) or
"Slave" and connected to 7

Slave port (S) on Serial Converter
RJ45 Splitter Cable
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Connecting Two Permanent Peripherals

NEMA 1 Bezel
with DSI / MDI

NEMA 4 Hand Held
Panel Mount Unit

DSl /MDI Drive

Parameter 9 [Device Type] set to
"Master" and connected to Master
port (M) on RJ45 Splitter Cable

Parameter 9 [Device Type]
set to " Slave" and
connected to Slave port (S)
on RJ45 Splitter Cable

Connecting an RS-485 Network

DSl / MDI Drives

[+
Powerflex

/

AK-UO-RJ45-TRL * or ' T or

AK-UO-RJ45-TB2P
Two-position
“— Terminal Block —

Terminating Resistor
(end of network)

Customer supplied RJ45 male-to-RJ45 male
cables with wires connected at pins4 and 5 only.

Both the Master (M) and Slave (S) portson the RJ45 Splitter
Cable operate as standard RS-485 portsin this configuration.
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Step Logic, Basic Logic and
Timer/Counter Functions

Four PowerFlex 40 logic functions provide the capability to program
simple logic functions without a separate controller.

Step Logic Function

Steps through up to eight preset speeds based on programmed logic.
Programmed logic can include conditions that need to be met from
digital inputs programmed as “Logic In1” and “Logic In2” before
stepping from one preset speed to the next. A timer is available for
each of the eight steps and is used to program atime delay before
stepping from one preset speed to the next. The status of adigital
output can also be controlled based on the step being executed.

Basic Logic Function

Up to two digital inputs can be programmed as “Logic In1” and/or
“Logic In2". A digital output can be programmed to change state
based on the condition of one or both inputs based on basic logic
functions such as AND, OR, NOR. The basic logic functions can be
used with or without step logic.

Timer Function

A digital input can be programmed for “ Timer Start”. A digital
output can be programmed as a*“ Timer Out” with an output level
programmed to the desired time. When the timer reaches the time
programmed into the output level the output will change state. The
timer can be reset viaadigital input programmed as “ Reset Timer”.

Counter Function

A digital input can be programmed for “Counter In”. A digital output
can be programmed as “Counter Out” with an output level
programmed to the desired number of counts. When the counter
reaches the count programmed into the output level the output will
change state. The counter can be reset viaadigital input
programmed as “ Reset Counter”.



Step Logic, Basic Logic and Timer/Counter Functions

Step Logic Using Timed Steps

To activate this function, set parameter PO38 [ Speed Reference] to 6 “ Stp
Logic”. Three parameters are used to configure the logic, speed
reference and time for each step.

e Logic isdefined using parameters A140-A147 [Stp Logic X].
o Preset Speeds are set with parameters A070-A077 [Preset Freq x].

e Time of operation for each step is set with parameters A150-A157
[Stp Logic Timex].

The direction of motor rotation can be forward or reverse.

Figure E.1 Using Timed Steps
Step0 , Step1 , Step2 | Step3 Step4 Step5  Step 61 Step7 |

V'S
Forward

oy

Reverse
v

Time

Step Logic Sequence
e Seguence begins with avalid start command.

e A norma sequence beginswith Step 0 and transition to the next step
when the corresponding step logic time has expired.

e Step 7isfollowed by Step 0

e Sequence repeats until a stop isissued or afault condition occurs.
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Step Logic Using Basic Logic Functions

Digital input and digital output parameters can be configured to uselogic
to transition to the next step. Logic In1 and Logic In2 are defined by
programming parameters A051-A054 [Digital Inx Sel] to option 23
“Logic In1” or option 24 “Logic In2".

Example

e Runat Step 0.

e Transition to Step 1 when Logic Inlistrue.
Logic sensesthe edge of Logic In1 when it transitions from off to on.
Logic Inlisnot required to remain “on”.

e Transition to Step 2 when both Logic Inl and Logic In2 are true.
The drive senses the level of both Logic In1 and Logic In2 and
transitions to Step 2 when both are on.

e Transition to Step 3 when Logic In2 returnsto afalse or off state.
Inputs are not required to remain in the “on” condition except under
the logic conditions used for the transition from Step 2 to Step 3.

Stgrl Step 0 ‘ Step 1 ‘ Step 2 ‘ Step 3

Frequency

Logic In1 p

1

Logic In2 p

Time

The step time value and the basic logic may be used together to satisfy
machine conditions. For instance, the step may need to run for a
minimum time period and then use the basic logic to trigger atransition
to the next step.

Stgirt Step 0 ‘ Step 1
Frequency O\
Logic In1 p
Logic In2 p

Time
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Timer Function

Digital inputs and outputs control the timer function and are configured
with parameters A051-A054 [Digital Inx Sel] set to 18 “Timer Start” and
20 “Reset Timer”.

Digital outputs (relay and opto type) define a preset level and indicate
when the level isreached. Level parameters A056 [Relay Out Level],
A059 [Opto Outl Level] and A062 [Opto Out2 Level] are used to set the
desired time in seconds.

Parameters A055 [Relay Out Sel], A058 [Opto Outl Sel] and A061
[Opto Out2 Sel] are set to option 16 “Timer Out” and causes the output
to change state when the preset level is reached.

Example

e Drive starts up and accelerates to 30 Hz.

e After 30Hz has been maintained for 20 seconds, a 4-20mA analog
input becomes the reference signal for speed control.

e Thetimer function is used to select a preset speed with a 20 second
run time that overrides the speed reference while the digital input is
active.

e Parameters are set to the following options:
— PO38[Speed Reference] = 3 “4-20mA Input”
AO051 [Digital In1 Sel] = 4 “Preset Freq’
— AO052[Digital In2 Sel] = 18 “Timer Start”
— AO055[Relay Out Sel] = 16 “Timer Out”
— AO056 [Relay Out Level] =20.0 Secs
— AO71[Preset Freq 1] = 30.0 Hz

e Thecontrol terminal block iswired such that a start command will
also trigger the timer start.

e Therelay output iswired to I/O Terminal 05 (Digital Input 1) so that
it forces the input on when the timer starts.

o After thetimer is complete, the output is turned off releasing the
preset speed command. The drive defaults to following the analog
input reference as programmed.



Step Logic, Basic Logic and Timer/Counter Functions E-5

Output p
Frequency

Start p

Relay Out p

Photo Eye p w m m

gigital Ir}1 14 w m m
ounter In :
-

Digital In2 )
Reset Counter

Limit Switch p

Notethat a“Reset Timer” input isnot required for this example since the
“Timer Start” input both clears and starts the timer.
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Counter Function

Digital inputs and outputs control the counter function and are
configured with parameters A051-A054 [Digital Inx Sel] set to 19
“Counter In” and 21 “Reset Counter”.

Digital outputs (relay and opto type) define a preset level and indicate
when the level isreached. Level parameters A056 [Relay Out Level],
A059 [Opto Outl Level] and A062 [Opto Out2 Level] are used to set the
desired count value.

Parameters A055 [Relay Out Sel], A058 [Opto Outl Sel] and A061
[Opto Out2 Sel] are set to 17 “ Counter Out” which causes the output to
change state when the levd is reached.

Example

e A photo eyeisused to count packages on a conveyor line.
e Anaccumulator holds the packages until 5 are collected.
e A diverter arm redirects the group of 5 packagesto a bundling area.

e Thediverter arm returnsto its original position and triggers alimit
switch that resets the counter.

e Parameters are set to the following options:
— AO051 [Digital In1 Sel] set to 19 to select “Counter In”
— AO052 [Digital In2 Sel] set to 21 to select “Reset Counter”
— AO055[Relay Out Sel] set to 17 to select “ Counter Out”
— AO056 [Relay Out Level] set to 5.0 (counts)
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Step Logic Parameters

Table E.A Code Descriptions for Parameters A140-A147

Digit 3 Digit 2 Digit 1 Digit 0

0 0 F 1
Table E.B Digit 3 - Defines the action during the step currently executing.

Accel/Decel Step Logic Output

Setting Parameters Used State Commanded Direction
0 1 Off FWD

1 1 Off REV

2 1 Off No Output

3 1 On FWD

4 1 On REV

5 1 On No Output

6 2 Off FWD

7 2 Off REV

8 2 Off No Output

9 2 On FWD

A 2 On REV

b 2 On No Output

Table E.C Digit 2 — Defines what step to jump to or how to end program when the
logic conditions specified in Digit 1 are met.

Setting

Logic

Jump to Step 0

Jump to Step 1

Jump to Step 2

Jump to Step 3

Jump to Step 4

Jump to Step 5

Jump to Step 6

Jump to Step 7

End Program (Normal Stop)

End Program (Coast to Stop)

> O o N OOl IN = O

End Program and Fault (F2)
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Table E.D Digit 1 - Defines what logic must be met to jump to a step other than the
very next step.

Setting | Description Logic

0 Skip Step (jump immediately) SKIP

1 Step based on the time programmed in the respective [Stp Logic Time x] | TIMED
parameter.

2 Step if “Logic In1” is active (logically true) TRUE

3 Step if “Logic In2” is active (logically true) TRUE

4 Step if “Logic In1” is not active (logically false) FALSE

5 Step if “Logic In2” is not active (logically false) FALSE

6 Step if either “Logic In1” or “Logic In2” is active (logically true) OR

7 Step if both “Logic In1” and “Logic In2” is active (logically true) AND

8 Step if neither “Logic In1” or “Logic In2” is active (logically true) NOR

9 Step if “Logic In1” is active (logically true) and “Logic In2” is not active XOR

(logically false)

A Step if “Logic In2” is active (logically true) and “Logic In1” is not active XOR
(logically false)

b Step after [Stp Logic Time x] and “Logic In1” is active (logically true) TIMED AND

C Step after [Stp Logic Time x] and “Logic In2” is active (logically true) TIMED AND

d Step after [Stp Logic Time x] and “Logic In1” is not active (logically false) | TIMED OR

E Step after [Stp Logic Time x] and “Logic In2” is not active (logically false) | TIMED OR

F Do not step OR no “jump to”, so use Digit 0 logic IGNORE

Table E.E Digit 0 - Defines what logic must be met to jump to the very next step.

Setting Description Logic

0 Skip Step (jump immediately) SKIP

1 Step based on the time programmed in the respective [Stp Logic Time x] | TIMED
parameter.

2 Step if “Logic In1” is active (logically true) TRUE

3 Step if “Logic In2” is active (logically true) TRUE

4 Step if “Logic In1” is not active (logically false) FALSE

5 Step if “Logic In2” is not active (logically false) FALSE

6 Step if either “Logic In1” or “Logic In2” is active (logically true) OR

7 Step if both “Logic In1” and “Logic In2” is active (logically true) AND

8 Step if neither “Logic In1” or “Logic In2” is active (logically true) NOR

9 Step if “Logic In1” is active (logically true) and “Logic In2” is not active XOR

(logically false)

A Step if “Logic In2” is active (logically true) and “Logic In1” is not active XOR
(logically false)

b Step after [Stp Logic Time x] and “Logic In1” is active (logically true) TIMED AND

C Step after [Stp Logic Time x] and “Logic In2” is active (logically true) TIMED AND

d Step after [Stp Logic Time x] and “Logic In1” is not active (logically false) | TIMED OR

E Step after [Stp Logic Time x] and “Logic In2” is not active (logically false) | TIMED OR

F Use logic programmed in Digit 1 IGNORE




Appendix F

PID Set Up

PID Loop

The PowerFlex 40 has a built-in PID (proportional, integral, differential)
control loop. The PID loop is used to maintain a process feedback (such
as pressure, flow or tension) at adesired set point. The PID loop works
by subtracting the PID feedback from areference and generating an error
value. The PID loop reacts to the error, based on the PID Gains, and
outputs a frequency to try to reduce the error value to 0. To enable the
PID loop, parameter A132 [PID Ref Sel] must be set to an option other
than 0 “PID Disabled”.

Exclusive Control and Trim Control are two basic configurations where
the PID loop may be used.
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Exclusive Control

In Exclusive Control, the Speed Reference becomes 0, and the PID
QOutput becomes the entire Freq Command. Exclusive Control is used
when A132 [PID Ref Sel] issettooption 1, 2, 3 or 4. This configuration
does not require a master reference, only a desired set point, such asa
flow rate for a pump.

| PID Loop |
|
| PID Prop Gain PID :
I
Output |
| H Accel/Decel Freq
| PID Integ Time @ Command
|
|

Example

e Inapumping application, the PID Reference equals the Desired
System Pressure set point.

e The Pressure Transducer signa provides PID Feedback to the drive.
Fluctuationsin actual system pressure, due to changesin flow, result
inaPID Error value.

e Thedrive output frequency increases or decreases to vary motor
shaft speed to correct for the PID Error value.

e The Desired System Pressure set point is maintained as valvesin the
system are opened and closed causing changes in flow.

e When the PID Control Loop is disabled, the Commanded Speed is
the Ramped Speed Reference.

PID Feedback =
Pressure Transducer Signal

PID Reference =
Desired System Pressure
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Trim Control

In Trim Control, the PID Output is added to the Speed Reference. In
Trim mode, the output of the PID loop bypasses the accel/decel ramp as
shown. Trim Control isused when A132 [PID Ref Sel] is set to option 5,
6, 7 or 8.

Speed Ref

Accel/Decel
Ramp

Example

e Inawinder application, the PID Reference equals the Equilibrium
set point.

e The Dancer Pot signal provides PID Feedback to the drive.
Fluctuationsin tension result in a PID Error value.

e The Master Speed Reference sets the wind/unwind speed.

e Astensionincreases or decreases during winding, the Speed
Referenceis trimmed to compensate. Tension is maintained near the
Equilibrium set point.

(O

x [< 0 Volts
PID Reference = > _['1PID Feedback =
Equilibrium Set Point =\~ ["L Dancer Pot Signal Ll
odobo
> ﬁéom

Y <10 Volts

Speed Reference —T
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PID Reference and Feedback

Parameter A132 [PID Ref Sel] isused to enable the PID mode (A132}0
“PID Disabled”) and to select the source of the PID Reference. If A132
[PID Ref Sel] isnot set to 0 “PID Disabled”, PID can still be disabled by
select programmable digital input options (parameters A051-A054) such
as“Jog”, “Local” or “PID Disable’.

Table FA A132 [PID Ref Sel] Options

Option Description

0 “PID Disabled” Disables the PID loop (default setting)

1 “PID Setpoint* Selects Exclusive Control. A137 [PID Setpoint] will be used to
set the value of the PID Reference

2“0-10V Input” Selects Exclusive Control. Selects the 0-10V Input. Note that

the PID will not function with a bipolar analog input. It will
ignore any negative voltages and treat them like a zero.

3“4-20mA Input” Selects Exclusive Control. Selects the 4-20mA Input.

4 “Comm Port” Selects Exclusive Control. The reference word from a
communication network (see Appendix C for details on the
reference word) such as Modbus RTU or DeviceNet becomes
the PID Reference. The value sent over the network is scaled
so that P035 [Maximum Freq] x 10 = 100% reference. For
example, with [Maximum Freq] = 60 Hz, a value of 600 sent
over the network would represent 100% reference.

5 “Setpnt, Trim” Selects Trim Control. A137 [PID Setpoint] will be used to set
the value of the PID Reference.
6 “0-10V, Trim” Selects Trim Control. Selects the 0-10V Input. Note that the

PID will not function with a bipolar analog input. It will ignore
any negative voltages and treat them like a zero.

7 “4-20mA, Trim” Selects Trim Control. Selects the 4-20mA Input.

8 “Comm, Trim” Selects Trim Control. The reference word from a
communication network (see Appendix C for details on the
reference word) such as Modbus RTU or DeviceNet becomes
the PID Reference. The value sent over the network is scaled
so that P035 [Maximum Freq] x 10 = 100% reference. For
example, with [Maximum Freq] = 60 Hz, a value of 600 sent
over the network would represent 100% reference.

A133[PID Feedback Sel] isused to select the source of the PID
feedback.

Table FB A133 [PID Feedback Sel] Options

Option Description

0 “0-10V Input”’ Selects the 0-10V Input (default setting). Note that the PID will
not function with a bipolar analog input. It will ignore any
negative voltages and treat them like a zero.

1 “4-20mA Input* Selects the 4-20mA Input.

2 “Comm Port”’ The reference word from a communication network (see
Appendix C of the PowerFlex 40 User Manual for details on the
reference word) such as Modbus RTU or DeviceNet becomes
the PID Feedback. The value sent over the network is scaled
so that P035 [Maximum Freq] x 10 = 100% Feedback. For
example, with [Maximum Freq] = 60 Hz, a value of 600 sent
over the network would represent 100% Feedback.
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Analog PID Reference Signals

Parameters A110 [Anlg In 0-10V Lo] and A111 [Anlg In 0-10V Hi] are
used to scale or invert an analog PID Reference.

Important: Firmware version FRN 2.xx also alows PID Feedback
scaling from an analog input.

Examples

Scale Function

For a0-5 volt signal, the following parameter settings are used so that a0
volt signal = 0% PID Reference and a5 volt signal = 100% PID
Reference.

e A110[AnlgIn0-10V Lo] = 0.0%

e A111[AnlgIn 0-10V Hi] = 50.0%

e A132[PID Ref Sel] = 0“0-10V Input”

Input Volts

—

|
0 10 20 30 40 50 60 70 80 90 100
PID Reference (%)

Invert Function

For a4-20mA signal, the following parameter settings are used so that a
20mA signal = 0% PID Reference and a 4mA signa = 100% PID
Reference.

e A112[AnlgIn4-20mA Lo] = 100.0%

e A113[AnlgIn4-20mA Hi] = 0.0%

e Al132[PID Ref Sel] =3“4-20mA Input”

24

20

4-20mA Input

™~

™~

0 10 20 30 40 50 60 70 80 90 100
PID Reference (%)
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PID Deadband

Parameter A138 [PID Deadband)] is used to set arange, in percent, of the
PID Reference that the drive will ignore.

Example

e [PID Deadband] issett0 5.0
e ThePID Referenceis 25.0%

e ThePID Regulator will not act on aPID Error that falls between 20.0
and 30.0%

PID Preload

The value set in A139 [PID Preload], in Hertz, will be pre-loaded into
the integral component of the PID at any start or enable. Thiswill cause
the drive's frequency command to initially jump to that preload
frequency, and the PID loop starts regulating from there.

PID Enabled ||

B

PID-Pre-load Val
PID Output _I revioad Yaite
Freq Cmd
PID Pre-load Value > 0
PID Limits

A130 [PID Trim Hi] and A131 [PID Trim Lo] are used to limit the PID
output and are only used in trim mode. [PID Trim Hi] sets the maximum
frequency for the PID output in trim mode. [PID Trim Lo] setsthe
reverse frequency limit for the PID output in trim mode. Note that when
the PID reachesthe Hi or Lo limit, the PID regulator stops integrating so
that windup does not occur.
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PID Gains

The proportional, integral, and differential gains make up the PID
regulator.

A134 [PID Prop Gain]

The proportional gain (unitless) affects how the regulator reactsto
the magnitude of the error. The proportional component of the PID
regulator outputs a speed command proportional to the PID error. For
example, aproportional gain of 1 would output 100% of max
frequency when the PID error is 100% of the analog input range. A
larger value for [PID Prop Gain] makes the proportional component
more responsive, and a smaller value makes it |ess responsive.
Setting [PID Prop Gain] to 0.00 disables the proportional component
of the PID loop.

A135[PID Integ Time]

Theintegral gain (units of seconds) affects how the regulator reacts
to error over time and is used to get rid of steady state error. For
example, with anintegral gain of 2 seconds, the output of the integral
gain component would integrate up to 100% of max frequency when
the PID error is 100% for 2 seconds. A larger value for [PID Integ
Time] makes the integral component |ess responsive, and a smaller
value makes it more responsive. Setting [PID Integ Time] to O
disables the integral component of the PID loop.

A136 [PID Diff Rate]

The Differential gain (units of 1/seconds) affects the rate of change
of the PID output. The differential gainis multiplied by the
difference between the previous error and current error. Thus, with a
large error the D has alarge effect and with asmall error the D has
less of an effect. This parameter is scaled so that when it is set to
1.00, the process response is 0.1% of [Maximum Freq] when the
process error ischanging at 1% / second. A larger value for [PID Diff
Rate] makes the differential term have more of an effect and a small
value makes it have less of an effect. In many applications, the D
gainis not needed. Setting [PID Diff Rate] to 0.00 (factory default)
disables the differential component of the PID loop.
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Guidelines for Adjusting the PID Gains

1. Adjust the proportional gain. During this step it may be desirable to
disable theintegral gain and differential gain by setting them to 0.
After astep changein the PID Feedback:

If the responseistoo slow increase A134 [PID Prop Gain].

If the response is too quick and/or unstable (see Figure F.1),
decrease A134 [PID Prop Gain].

Typically, A134 [PID Prop Gain] is set to some value below the
point where the PID beginsto go unstable.

2. Adjust theintegral gain (leave the proportional gain set asin Step 1).
After astep changein the PID Feedback:

If the response istoo slow (see Figure F.2), or the PID Feedback
does not become equal to the PID Reference, decrease A135
[PID Integ Time].

If thereisalot of oscillation in the PID Feedback before settling
out (see Figure E.3), increase A135 [PID Integ Time].

3. Atthispoint, the differential gain may not be needed. However, if
after determining the values for A134 [PID Prop Gain] and A135
[PID Integ Time]:

Responseis still slow after a step change, increase A136 [PID
Diff Rate].

Responseis still unstable, decrease A136 [PID Diff Rate].
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The following figures show some typical responses of the PID loop at
different points during adjustment of the PID Gains.

Figure F.1 Unstable

PID Reference

PID Feedback |

Time
Figure F2 Slow Response — Over Damped
PID Reference .} _____ ______
PID Feedback |
Time

Figure F.3 Oscillation — Under Damped

PID Reference

PID Feedback |

Time

Figure F.4 Good Response - Critically Damped

PID Reference -} -— /-~ "0

PID Feedback |

Time
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Notes:



Index

A

AC Supply
Ground, 1-5
Source, 1-3
Ungrounded, 1-3

Advanced Program Group
Parameters, 3-14

Ambient Temperatures, 1-2
Armored Cable, 1-8

Auto Rstrt Tries Fault, 4-4
Auxiliary Input Fault, 4-3

B
Before Applying Power, 2-1, 2-2
Bus Capacitors, Discharging, P-3

C
Cable Length, 1-13
Cable, Power, 1-8
Capacitors, Discharging, P-3
Catalog Number Explanation, P-4
CE Conformity, 1-22
Checklist, Start-Up, 2-1, 2-2
Circuit Breakers

Input, 1-6
Comm Loss Fault, 4-4

Command Sources for Start and
Speed, 1-20

Common Symptoms and Corrective
Action, 4-5

Contactors, Input, 1-12

Control, 2 and 3 Wire, 1-16, 1-19

Conventions, Manual, P-2

Cover, Opening, 1-1

Cross Reference, Parameter

by Name, 3-42

D
Data, Diagnostic, 2-6
Data, Saving, 2-6
Diagnostic Data, Viewing, 2-6
Dimensions
Drive, B-7
Minimum Clearances, 1-2

Discharging Bus Capacitors, P-3
Display, 2-3

Display Group Parameters, 3-3
Diﬁtr:iibution Systems, Ungrounded,
Drive Frame Size, P-2, B-7

Drive Grounding, 1-5

Drive Overload Fault, 4-4

Drive Ratings, P-4, A-1
DriveExecutive, 3-1

DriveExplorer, 3-1

E
Earthing, see Grounding
EMC/RFI
Grounding, Filter, 1-6
Interference, 1-22
Enclosure Rating, Changing, 1-2
ESD, Static Discharge, P-3

F

Faults
Auto Rstrt Tries, 4-4
Auxiliary Input, 4-3
Comm Loss, 4-4
Drive Overload, 4-4
Ground Fault, 4-3
Heatsink OvrTmp, 4-3
HW OverCurrent, 4-3
/O Board Fail, 4-4
Motor Overload, 4-3
Motor Stalled, 4-3
OverVoltage, 4-3
Parameter Checksum, 4-4
Phase Short, 4-4
Phase to Ground Short, 4-4
Power Loss, 4-3
Power Unit, 4-4
SW OverCurrent, 4-4
UnderVoltage, 4-3

Filter, RFI, 1-6

Frame Designations, P-2, A-1, B-7

Fuses
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Input, 1-6
Ratings, A-1

G
General Precautions, P-3
Ground Fault, 4-3
Grounding

Filter, 1-6

General, 1-5

H
Heatsink OvrTmp Fault, 4-3
HW OverCurrent Fault, 4-3

|
I/0

Wiring, 1-12

Wiring Examples, 1-16, 1-19
I/O Board Fail Fault, 4-4
Input Contactor, 1-12
Input Fusing, 1-6
Input Potentiometer, 1-16
Input Power Conditioning, 1-4
Installation, 1-1
Integral Keypad, 2-3
Interference, EMC/RFI, 1-22

K
Keypad, 2-3

L
LEDs, 2-3

M

Menu Structure, 2-5

Minimum Clearances, 1-2

Motor Cable Length, 1-10

Motor Overload, 4-3

Motor Overload Fault, 4-3

Motor Stalled Fault, 4-3

motor starter, 1-6

Mc%ugting Options and Clearances,

MOVs, 1-3

0
Opening the Cover, 1-1
Operating Temperatures, 1-2
Operator Interface, 2-3
OverVoltage Fault, 4-3

P
Parameter

Descriptions, 3-1

Types, 3-1

Viewing and Editing, 2-4, 2-5
Parameter Checksum Fault, 4-4
Parameter Cross Reference

by Name, 3-42
Parameters

Advanced Program Group, 3-14

Display Group, 3-3

Program Group, 3-9
PE Ground, 1-5
Phase Short Fault, 4-4
Phase to Ground Fault, 4-4
Potentiometer, Wiring, 1-16
Power Cables/Wiring, 1-8
Power Conditioning, Input, 1-4
Power Loss Fault, 4-3
Power Unit Fault, 4-4
Powering Up the Drive, 2-1, 2-2
Precautions, General, P-3
Preferences, Setting, 2-6
Product Selection, B-1
Program Group Parameters, 3-9
Programming, 3-1

R
Ratings, A-1
Reflective Wave Protection, 1-10
Removing Cover, 1-1
Repeated Start/Stop, 1-12
Repeated Start/Stop Precautions,

RFI, see EMC/RFI
RWR (Reflective Wave Reducer),
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S
Safety Ground, 1-5
Saving Data, Viewing, 2-6
Setting Preferences, 2-6
Shielded Power Cables, 1-8
Short Circuit Protection, 1-6
Software, 3-1

Start and Speed Reference Selection
and Control, 1-20, 1-21

Start/Stop, Repeated, 1-12
Start-Up Checklist, 2-1, 2-2
Static Discharge, ESD, P-3
Status LEDs, 2-3

Supply Source, AC, 1-3
SW OverCurrent Fault, 4-4
System Grounding, 1-5

T
Terminal Block

/0, 1-13

Power, 1-12
Three Wire Control, 1-16, 1-19
Two Wire Control, 1-16, 1-19

U
UnderVoltage Fault, 4-3
Ungrounded Supply, 1-3
Unshielded Power Cables, 1-8

w

Wiring, 1-1
Block Diagram, 1-14, 1-15
/0, 1-12
I/O Examples, 1-16, 1-19
Potentiometer, 1-16
Power, 1-8
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IDEC
Slim Line Power Supplies PS5R-S

Features °lightweight and Compactin size
*Wide Power Range: 15W — 240W
e Universal Input:
15W to 90W: 85-264V AC/100-370V DC
120W and 240W: 85-264V AC/100-350V DC
¢ Power Factor Correction (EN61000-3-2) for 60W to 240W
* Meets SEMI F47 Sag Immunity (120W & 240W)
* NEC Class 2 rated (15W, 30W & 60W)
* Approved for Class 1, Div. 2 Hazardous Locations
e Fused input A
¢ Qvercurrent protection, auto-reset € TUV
* Overvoltage protection, shut down v
e Spring-up Screw Terminal type, IP20
* DIN rail or Panel Surface Mount
*Approvals:
CE Marked, TUV, c-UL, UL 508, UL 1310 (PS5R-SB, -SC, -SD),
UL 1604, EN 50178:1997, LVD: EN60950:2000, EMC: Directive,
EN61204-3:2000 (EMI: Class B, EMS: Industrial)
Specifications W
5V DC output | PS5R-SB05 - - -
Ll 12V DC output | PS5R-SB12 PS5R-SC12 - -
Numbers
24V DC output | PS5R-SB24 PS5R-SC24 PS5R-SD24  PS5R-SE24
Output Capacity 15W (5V Model is 10W) 30w 60W 90w
Input Voltage 85 to 264 VAC,
(single-phase, 2-wire) 100 to 370 VDC
Input Current ~ 100VAC 0.45A 0.9A 17A 2.3A
(maximum) 200VAC 0.3A 0.6A 1.0A 14A
Internal Fuse Rating 2A 3.15A 3.15A 4A
E- Inrush Current (cold start) 50A maximum (at 200V AC)
132V AC: 0.38 mA maximum .
Leakage Current (at no load) 264V AC: 0.75 mA maximum 0.75mA maximum
. 5V DC 69% - - -
Typical 12v0C 75% 78% - —
Efficiency
24V DC 79% 80% 83% 82%
5V DC 2.0A - - -
Quiput Current = 5y, 1.2A 250 - -
Ratings
24V DC 0.65A 1.3A 2.5A 3.75A
Voltage Adjustment +10% (V. ADJ control on front)
Output Holding Time 20ms minimum (at rated input and output)
Starting Time 200ms maximum - - -
Rise Time 100ms maximum (at rated input and output)

Line Regulation

Output

Load Regulation
Temperature Regulation
Ripple Voltage
Overcurrent Protection
Overvoltage Protection
Operation Indicator

Voltage Low Indication LED (amber)

105% or more, auto reset

0.4% maximum
1.5% maximum

0.05% degree C maximum

2% peak to peak maximum (including noise)

105 to 130%, auto reset
120% min. SHUTDOWN
LED (green)

PS5R-SF24

120W

1.8A
1.0A
4A

84%

5A

650ms maximum

For more information on these
and other IDEC power supplies, visit;

www.idec.com/powersupply

PS5R-SG24
240W

85 to 264V AC,
100 to 350V DC

3.5A
1.7A
6.3A

TmA maximum

10A

500ms maximum

200ms maximum

0.8% max

1% peak to peak maximum (including noise)

103 to 110%, auto reset

LED (amber)
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Specifications Con't

Parallel Operation
Dielectric Strength
Insulation Resistance
Operating Temperature
Storage Temperature
Operating Humidity
Vibration Resistance

Shock Resistance

\/

PS5R-SB PS5R-SC PS5R-SD PS5R-SE PS5R-SF PS5R-SG
No

Between Input and Ground: 2000 VAC, 1 minute*

Between Input & Output Terminals: 100 MQ Min
—10 to +65°C (14 to 149°F) -10 to 60°C (14 to 140°F)

-251t0 75°C (-13 to +167°F)
20 to 90% relative humidity (no condensation)
Frequency 10 to 55Hz, Amplitude 0.375mm
300m/s? (30G) 3 times each in 6 axes
EMC: EN61204-3 (EMI: Class B, EMS: Industrial), c-UL (CSA 22.2 No. 14), UL 1604, UL 508, LVD: EN60950, EN50178

Approvals
UL1310 Class 2, c-UL (CSA 22.2 No. 213 and 223) — SEMI F47
Harmonic Directive N/A EN61000-3-2 A14 class A
Weight (approx.) 160g 250g 285g 440g 630g 1000g
Terminal Screw M3.5 slotted-Phillips head screw (screw terminal type)
IP protection IP20 fingersafe
Dimensions H x W x D (mm) 90x225x%x95 95x 36 x 108 115x 46 x 121 115x 50 x 129 125 x 80 x 149.5
Dimensions H x W x D (inches)  354x0.89x3.74 3.74x1.42x4.25 453x1.81x4.76 453x1.97x5.08 492x3.15x5.89
* Between input and output: 3000VAC, 1 minute; Between output and ground: 500VAC, 1 minute
Dimensions YT YOI
PS5R-SB PS5R-SC — PS5R-SE
PS5R-SD
He  H g "o 3
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Product Data Sheet

9001SKS43FBH2

Selector Switch , Non-llluminated, Maintained,
Gloved-Hand Knob, Black, 3

Technical Characteristics

List Price  $152.00 USD

Availability Non-Stock Item: This item is not normally stocked in our distribution
facility.

Ampere Rating
Approvals

Bezel Material
Contact Configuration
Contact Block Code
Contact Type
Enclosure Type
Enclosure Rating
Head Type

Cam Type

Knob Color

Knob Type

Maximum Voltage Rating
Mounting Type
Number of Operators
Number of Positions
Operator Action
Operator Type

Size

Type

Terminal Type
Utilization Category

Shipping and Ordering

10A

UL File Number E42259 CCN NKCR - CSA File Number LR24590 Class 3211-03 - CE
Marked

Black Plastic

2NO-2NC

H2

Standard (Fingersafe)

Water tight, Dust tight, Oil tight and Corrosion Resistant (Indoor/Outdoor)
NEMA 1/2/3/3R/4/4X/6/12/13
Round

CamC

Black

Gloved-Hand Knob

600V

Panel

1

3

Maintained

Non-llluminated

30mm

SK

Screw Clamp

AC15-DC13

Category

Discount Schedule
GTIN

Package Quantity
Weight

Availability Code
Returnability
Country of Origin

21429 - Push Buttons, Corrosion Resistant, Type SK & SKY

CP1

00785901043829

1

0.2 Ibs.

Non-Stock Item: This item is not normally stocked in our distribution facility.
N

MX

As standards, specifications, and designs change from time to time, please ask for confirmation of the information given in this document.

© 2010 Schneider Electric. All rights reserved.
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Product Data Sheet

9001SKS11BH2

Selector Switch , Non-llluminated, Maintained,
Standard Knob, Black, 2

Technical Characteristics

List Price  $152.00 USD
Availability Stock Item: This item is normally stocked in our distribution facility.

Ampere Rating
Approvals

Bezel Material
Contact Configuration
Contact Block Code
Contact Type
Enclosure Type
Enclosure Rating
Head Type

Cam Type

Knob Color

Knob Type

Maximum Voltage Rating
Mounting Type
Number of Operators
Number of Positions
Operator Action
Operator Type

Size

Terminal Type

Type

Utilization Category

Shipping and Ordering

10A

UL File Number E42259 CCN NKCR - CSA File Number LR24590 Class 3211-03 - CE
Marked

Black Plastic

2NO-2NC

H2

Standard (Fingersafe)

Water tight, Dust tight, Oil tight and Corrosion Resistant (Indoor/Outdoor)
NEMA 1/2/3/3R/4/4X/6/12/13
Round

CamE

Black

Standard Knob

600V

Panel

1

2

Maintained

Non-llluminated

30mm

Screw Clamp

SK

AC15-DC13

Category

Discount Schedule
GTIN

Package Quantity
Weight

Availability Code
Returnability
Country of Origin

21429 - Push Buttons, Corrosion Resistant, Type SK & SKY

CP1

00785901043539

1

0.24 Ibs.

Stock ltem: This item is normally stocked in our distribution facility.
Y

MX

As standards, specifications, and designs change from time to time, please ask for confirmation of the information given in this document.

© 2010 Schneider Electric. All rights reserved.
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Product Data Sheet

9001SKP35A31

Pilot Light , Standard, Plastic (Fresnel), Amber,
Screw Clamp

Technical Characteristics

List Price  $125.00 USD

Availability Stock Item: This item is normally stocked in our distribution facility.

Approvals

Bezel Material
Enclosure Type
Enclosure Rating
Head Type

Lens Type

Lens Color

Light Module Supply Voltage
Light Module Type
Size

Operator Type
Terminal Type

Type

Shipping and Ordering

UL File Number E42259 CCN NKCR - CSA File Number LR24590 Class 3211-03 - CE
Marked

Black Plastic

Water tight, Dust tight, Oil tight and Corrosion Resistant (Indoor/Outdoor)
NEMA 1/2/3/3R/4/4X/6/12/13
Round

Plastic (Fresnel)

Amber

24/28V

Full Voltage

30mm

Standard

Screw Clamp

K

Category

Discount Schedule
GTIN

Package Quantity
Weight

Availability Code
Returnability
Country of Origin

21429 - Push Buttons, Corrosion Resistant, Type SK & SKY

CP1

00785901041283

1

0.18 Ibs.

Stock Item: This item is normally stocked in our distribution facility.
Y

MX

As standards, specifications, and designs change from time to time, please ask for confirmation of the information given in this document.

© 2010 Schneider Electric. All rights reserved.
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Product Data Sheet

9001SKP35R31

Pilot Light , Standard, Plastic (Fresnel), Red, Screw
Clamp, Full Voltage

Technical Characteristics

List Price  $125.00 USD

Availability Stock Item: This item is normally stocked in our distribution facility.

Approvals

Bezel Material
Enclosure Type
Enclosure Rating
Head Type

Lens Type

Lens Color

Light Module Supply Voltage
Light Module Type
Size

Operator Type
Terminal Type

Type

Shipping and Ordering

UL File Number E42259 CCN NKCR - CSA File Number LR24590 Class 3211-03 - CE
Marked

Black Plastic

Water tight, Dust tight, Oil tight and Corrosion Resistant (Indoor/Outdoor)
NEMA 1/2/3/3R/4/4X/6/12/13
Round

Plastic (Fresnel)

Red

24/28V

Full Voltage

30mm

Standard

Screw Clamp

K

Category

Discount Schedule
GTIN

Package Quantity
Weight

Availability Code
Returnability
Country of Origin

21429 - Push Buttons, Corrosion Resistant, Type SK & SKY

CP1

00785901041368

1

0.18 Ibs.

Stock Item: This item is normally stocked in our distribution facility.
Y

MX

As standards, specifications, and designs change from time to time, please ask for confirmation of the information given in this document.

© 2010 Schneider Electric. All rights reserved.
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electriCenter Accessories
Ground Bar Kits (cont’d)

Replaces
New Old
Cat No. UPC Code No. Cat. No. UPC Code No. Description Pack Qty.
ECLX230M 78364345270-1 LX230M 040892521047 W Insulated Ground Bar, 10
W 25 positions, #14-6 AWG,
M 9 positions, #14-1/0
ECLX068M 78364345293-0 LX068M 040892271577 ® Ground Bar, 20
M 4 positions, #14-6 AWG,
W 1 position, #14-1/0
ECLX069M 783643454260-2 LX069M 040892275759 m Ground Bar, 20
B 5 positions, #14-6 AWG,
M 2 positions, #14-1/0
ECLX071M 78364345266-4 LX071M 040892275803 B Ground Bar, 20
M 8 positions, #14-6 AWG,
M 3 positions, #14-1/0
ECLX072M 78364345267-1 LX072M 040892275858 m Ground Bar, 20
W 11 positions, #14-6 AWG,
M 4 positions, #14-1/0
ECLX073M 78364345268-8 LX073M 040892275902 H Ground Bar, 10
W 14 positions, #14-6 AWG,
M 5 positions, #14-1/0
ECLX074M 78364345294-7 LX074M 0140892275957 m Ground Bar,
B 17 positions, #14-6 AWG,
M 6 positions, #14-1/0
ECLX075M 78364345295-4 LX075M 040892276008 m Ground Bar,

M 20 positions, #14-6 AWG,
M 7 positions, #14-1/0
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Order No.: 3004362

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=3004362

Extract from the online
catalog

Feed-through modular terminal block, Type of connection: Screw
connection, Cross section: 0.2 mm? - 6 mm?, AWG 24 - 10, Width: 6.2
mm, Color: gray, Mounting type: NS 35/7,5, NS 35/15, NS 32

Commercial data
GTIN (EAN)
sales group

Pack

Customs tariff
Weight/Piece

Catalog page information

Technical data

General
Number of levels
Number of connections

Color

4017918090760
A000

50 pcs.

85369010

0.00922 KG

Page 343 (CL-2009)

gray

Product notes

WEEE/RoHS-compliant since:
01/01/2003

http://
www.download.phoenixcontact.com
Please note that the data given
here has been taken from the
online catalog. For comprehensive
information and data, please refer
to the user documentation. The
General Terms and Conditions of
Use apply to Internet downloads.

PHOENIX CONTACT Inc., USA
http://www.phoenixcon.com

Page 1/7
Jul 28, 2010
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UK 5N Order No.: 3004362

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=3004362

Insulating material

Inflammability class acc. to UL 94

Dimensions
Width

Length

Height NS 35/7,5
Height NS 35/15
Height NS 32

Technical data

Maximum load current

Rated surge voltage

Pollution degree

Surge voltage category
Insulating material group
Connection in acc. with standard
Nominal current Iy

Nominal voltage Uy

Open side panel

Connection data

Conductor cross section solid min.
Conductor cross section solid max.
Conductor cross section stranded min.
Conductor cross section stranded max.
Conductor cross section AWG/kcmil min.
Conductor cross section AWG/kcmil max

Conductor cross section stranded, with ferrule
without plastic sleeve min.

Conductor cross section stranded, with ferrule
without plastic sleeve max.

Conductor cross section stranded, with ferrule
with plastic sleeve min.

Conductor cross section stranded, with ferrule
with plastic sleeve max.

2 conductors with same cross section, solid min.

2 conductors with same cross section, solid max.

PA
VO

6.2 mm
42.5 mm
47 mm
54.5 mm

52 mm

41 A (with 8 mm’ conductor cross section)
8 kV

3

n

I

IEC 60947-7-1

32A

800 V

ja

0.2 mm?
6 mm?
0.2 mm?
4 mm?
24

10

0.25 mm?

4 mm?
0.25 mm?
2.5 mm?2

0.2 mm?2

1.5 mm?

PHOENIX CONTACT Inc., USA
http://www.phoenixcon.com

Page 2/7
Jul 28, 2010
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UK 5N Order No.: 3004362

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=3004362

2 conductors with same cross section, stranded

min.

2 conductors with same cross section, stranded

max.

2 conductors with same cross section, stranded,
TWIN ferrules with plastic sleeve, min.

2 conductors with same cross section, stranded,
TWIN ferrules with plastic sleeve, max.

2 conductors with same cross section, stranded,
ferrules without plastic sleeve, min.

2 conductors with same cross section, stranded,
ferrules without plastic sleeve, max.

Cross-section with insertion bridge, solid max.

Cross-section with insertion bridge, stranded max.

Type of connection
Stripping length
Internal cylindrical gage
Screw thread
Tightening torque, min

Tightening torque max

Certificates / Approvals

Certification

Certification Ex:

CSA
Nominal voltage Uy
Nominal current Iy

AWG/kemil

CUL
Nominal voltage Uy
Nominal current Iy

AWG/kemil

0.2 mm?

1.5 mm?

0.5 mm?2

2.5 mm?2

0.25 mm?

1.5 mm?

4 mm?

4 mm?

Screw connection
8 mm

A4

M3

0.6 Nm

0.8 Nm

ABS, BV, CB, CCA, CSA, CUL, DNV, GL, GOST, KEMA, KR, LR,

NK, PRS, RS, UL

CUL-EX, FM, GL-EX, IECEx, KEMA-EX, UL-EX

600 V
40 A
28-10

600 V
30A
30-10

PHOENIX CONTACT Inc., USA
http://www.phoenixcon.com

Page 3/7
Jul 28, 2010
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UK 5N Order No.: 3004362
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UL

Nominal voltage Uy

Nominal current Iy

AWG/kemil

Accessories

ltem

Assembly
3003224

3022218

3003020

1201442
1024014
1024085

0201595

1201028
1201280

1201358

1201002

1201015

0801762

0801733

0801681

1201756

1201895

Designation

ATP-UK

CLIPFIX 35

D-UK 4/10

E/UK
EA5
EA 5-WS

FB-150 METER

NS 32 AL UNPERF 2000MM

NS 32 CU/120QMM UNPERF
2000MM

NS 32 CU/35QMM UNPERF
2000MM

NS 32 PERF 2000MM
NS 32 UNPERF 2000MM
NS 35/ 7,5 CU UNPERF
2000MM

NS 35/ 7,5 PERF 2000MM

NS 35/ 7,5 UNPERF 2000MM

NS 35/15 AL UNPERF 2000MM

NS 35/15 CU UNPERF 2000MM

600 V
30A
30-10

Description

Partition plate, Length: 56 mm, Width: 1.5 mm, Height: 59 mm,
Color: gray

Snap-on end bracket, for 35 mm NS 35/7.5 or NS 35/15 DIN
rail, can be fitted with Zack strip ZB 8 and ZB 8/27, terminal strip
marker KLM 2 and KLM, width: 9.5 mm, color: gray

End cover, Length: 42.5 mm, Width: 1.8 mm, Height: 35.9 mm,
Color: gray

End clamp, for assembly on NS 32 or NS 35/7,5 DIN rail
Single covers, color: transparent

Single covers, for covering one terminal block, with black symbol
(lightning flash) snap fit, color: transparent/yellow

Cross connection rail, for fixed bridging of identical inputs and
outputs, made of Cu, nickel-plated, 1 m long

G rail 32 mm (NS 32)

G-profile DIN rail, deep-drawn, material: Copper, unperforated,
height 15 mm, width 32 mm, length 2 m

G-profile DIN rail, material: Copper, unperforated, height 15 mm,
width 32 mm, length 2 m

G-profile DIN rail, material: Steel, perforated, height 15 mm, width
32 mm, length 2 m

G-profile DIN rail, material: Steel, unperforated, height 15 mm,
width 32 mm, length 2 m

DIN rail, material: Copper, unperforated, height 7.5 mm, width 35
mm, length: 2 m

DIN rail, material: Steel, galvanized and passivated with a thick
layer, perforated, height 7.5 mm, width 35 mm, length: 2 m

DIN rail, material: Steel, unperforated, height 7.5 mm, width 35
mm, length: 2 m

DIN rail, deep-drawn, high profile, unperforated, 1.5 mm thick,
material: Aluminum, height 15 mm, width 35 mm, length 2 m

DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15
mm, width 35 mm, length: 2 m

PHOENIX CONTACT Inc., USA
http://www.phoenixcon.com

Page 4 /7
Jul 28, 2010
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UK 5N Order No.: 3004362

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=3004362

1201730

1201714

1201798

0204110
0204107
1302215
2303608

0200017

Bridges
0201155
0201142
0201139
0201456
0201469
0201029
0201184
0201281
0201524
0203438
0203250
0201650
0201867
1302338
0301505
0201485
0202280
0202358
0202293
0202303
0202345
0202316
2303239

NS 35/15 PERF 2000MM

NS 35/15 UNPERF 2000MM

NS 35/15-2,3 UNPERF 2000MM

STL 10N/5N
STL 35/ 5
TS-K

ZSR

ZSR-EX

EB 2-6

EB 3-6

EB 10- 6

FB 2- 6-EX
FB 3- 6-EX
FB 5-6

FB 10-6

FB 10- 6-EX
FB 100- 6
FBI 2-6

FBI 10- 6
FBI 100- 6
FBI 20- 6
IS-K 4

ISSBI 10- 6
KB- 6-EX

LB 10-6 BU
LB 10-6 GY
LB 10-6 RD
LB 100-6 BU
LB 100-6 GY
LB 100-6 RD
USBR 2-7

DIN rail, material: Steel, perforated, height 15 mm, width 35 mm,
length: 2 m

DIN rail, material: Steel, unperforated, height 15 mm, width 35
mm, length: 2 m

DIN rail, material: Steel, unperforated, 2.3 mm thick, height 15
mm, width 35 mm, length: 2 m

Step bracket, Color: aluminum
Step bracket, Color: white aluminum
Separating plate, Length: 22.7 mm, Height: 30.5 mm, Color: gray

Distance piece, metal, for branches of FB-150, with screw and
thrust washer

Distance piece, metal, for branches of FB-150, with screw and
thrust washer

Insertion bridge, Number of positions: 2, Color: gray
Insertion bridge, Number of positions: 3, Color: gray
Insertion bridge, Number of positions: 10, Color: gray
Fixed bridge, Number of positions: 2, Color: aluminum
Fixed bridge, Number of positions: 3, Color: aluminum
Fixed bridge, Number of positions: 5, Color: aluminum
Fixed bridge, Number of positions: 10, Color: aluminum
Fixed bridge, Number of positions: 10, Color: aluminum
Fixed bridge, Number of positions: 100, Color: aluminum
Fixed bridge, Number of positions: 2, Color: aluminum
Fixed bridge, Number of positions: 10, Color: silver
Fixed bridge, Number of positions: 100, Color: aluminum
Fixed bridge, Number of positions: 20, Color: aluminum
Bridge bar isolator, Color: gray

Bridge bar isolator, Number of positions: 10, Color: silver
Chain bridge, Number of positions: 1, Color: silver
Jumper, Number of positions: 10, Color: blue

Jumper, Number of positions: 10, Color: gray

Jumper, Number of positions: 10, Color: red

Jumper, Number of positions: 100, Color: blue

Jumper, Number of positions: 100, Color: gray

Jumper, Number of positions: 100, Color: red

Switching jumper, Color: silver

PHOENIX CONTACT Inc., USA
http://www.phoenixcon.com

Page 5/7
Jul 28, 2010
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2305538 USBRJ 2-7

Marking

1007222 SBS 6:UNBEDRUCKT
1004115 WS 3- 6

1004209 WS 4- 6

1004403 WS 5- 6

1050499 ZB 6:SO/CMS

Plug/Adapter

0309523 KSS 3-6
0301547 KSS 6

0201744 MPS-MT
3001132 PS-UK 2,5 B/E
3001239 PS-UK 2,5 B/Z-6
3001462 PS-UK 3-5/Z-6
0601292 PSB 3/10/4
0201304 PSBJ 3/13/4
0201647 RPS

Diagrams/Drawings

Circuit diagram

O . O

Switching jumper, Number of positions: 2, Color: silver

Marker cards for modular terminal blocks, color: white

Warning plate, with 2 plastic screws, across 3 terminal blocks,
pitch 6 mm

Warning plate, with 2 plastic screws, across 4 terminal blocks,
pitch 6 mm

Warning plate, with 2 plastic screws, across 5 terminal blocks,
pitch 6 mm

Zack strip, 10-section, divisible, special printing, marking
according to customer requirements

Short circuit connector, Number of positions: 3, Color: black
Short circuit connector, Number of positions: 2, Color: black
Metal part

Test plugs, Color: red

Test plugs, Color: red

Test plug

Female test connector, Color: silver

Female test connector, Color: silver

Reducing plug, Color: gray

PHOENIX CONTACT Inc., USA
http://www.phoenixcon.com
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Extract from the online
catalog

Ground terminal block with screw connection, cross section: 0.2 - 4

mm?, AWG: 24 - 10, width: 6.2 mm, color: Green-yellow

Commercial data
EAN

Pack

Customs tariff
Weight/Piece

Catalog page information

Technical data

General

Note

Number of levels

4017918002190

50 Pcs.

85369010

0.02081 KG

Page 281 (CL-2007)

Product notes

WEEE/RoHS-compliant since:
01/15/2005

http://
www.download.phoenixcontact.com
Please note that the data given
here has been taken from the
online catalog. For comprehensive
information and data, please refer
to the user documentation. The
General Terms and Conditions of
Use apply to Internet downloads.

When aligning with a feed-through terminal block with the same
shape, an end cover must be interposed with insulation voltages

of > 690 V
1

PHOENIX CONTACT GmbH & Co. KG
http://www.phoenixcontact.com

Page 1/5
Apr 29, 2008
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USLKG 5 Order No.: 0441504
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=0441504

Number of connections
Color
Insulating material

Inflammability class acc. to UL 94

Dimensions
Width

Length

Height NS 35/7,5
Height NS 35/15
Height NS 32

Technical data

Rated surge voltage

Pollution degree

Surge voltage category
Insulating material group
Connection in acc. with standard

Open side panel

Connection data

Conductor cross section solid min.

Conductor cross section solid max.

Conductor cross section stranded min.
Conductor cross section stranded max.

Conductor cross section AWG/kcmil min.
Conductor cross section AWG/kcmil max

Conductor cross section stranded, with ferrule

without plastic sleeve min.

Conductor cross section stranded, with ferrule

without plastic sleeve max.

Conductor cross section stranded, with ferrule

with plastic sleeve min.

Conductor cross section stranded, with ferrule

with plastic sleeve max.

2 conductors with same cross section, solid min.

2 conductors with same cross section, solid max.

2
green-yellow
PA

VO

6.2 mm
42.5 mm
47 mm
54.5 mm

52 mm

8 kV

3

1]

I

IEC 60947-7-2

nein

0.2 mm?
6 mm’
0.2 mm?

4 mm®
24
10

0.25 mm®

4 mm

0.25 mm®

2.5 mm’

0.2 mm?

1.5 mm®

PHOENIX CONTACT GmbH & Co. KG
http://www.phoenixcontact.com

Page 2/5
Apr 29, 2008



USLKG 5 Order No.: 0441504
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=0441504

2 conductors with same cross section, stranded

min.

2 conductors with same cross section, stranded

max.

2 conductors with same cross section, stranded,
TWIN ferrules with plastic sleeve, min.

2 conductors with same cross section, stranded,
TWIN ferrules with plastic sleeve, max.

2 conductors with same cross section, stranded,
ferrules without plastic sleeve, min.

2 conductors with same cross section, stranded,
ferrules without plastic sleeve, max.

Type of connection
Stripping length
Screw thread
Tightening torque, min

Tightening torque max

Certificates / Approvals

CSA
AWG/kemil

CUL
AWG/kemil

UL
AWG/kemil

Certification

requested approbations

Certification Ex:

0.2 mm?

1.5 mm®

0.5 mm?

2.5 mm’

0.25 mm’

1.5 mm®

Screw connection
8 mm

M3

0.6 Nm

0.8 Nm

28-10

26-10

26-10

ABS, BV, CCA, CSA, CUL, DNV, GOST, KEMA, KR, LR, PRS,

RS, UL

IECEx, KEMA-EX

PHOENIX CONTACT GmbH & Co. KG
http://www.phoenixcontact.com

Page 3/5
Apr 29, 2008



USLKG 5 Order No.: 0441504
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=0441504

Accessories

ltem

Assembly
1201028
1201280

1201358

1201002

1201015

0801762

0801733

0801681

1201895

1201730

1201714

Marking
1007222
1050499

Drawings

Circuit diagram

Designation

NS 32 AL UNPERF 2000MM

NS 32 CU/120QMM UNPERF
2000MM

NS 32 CU/35QMM UNPERF
2000MM

NS 32 PERF 2000MM
NS 32 UNPERF 2000MM
NS 35/ 7,5 CU UNPERF
2000MM

NS 35/ 7,5 PERF 2000MM

NS 35/ 7,5 UNPERF 2000MM

NS 35/15 CU UNPERF 2000MM

NS 35/15 PERF 2000MM

NS 35/15 UNPERF 2000MM

SBS 6:UNBEDRUCKT
ZB 6:SO/CMS

O

Description

G rail 32 mm (NS 32)

G-profile DIN rail, deep-drawn, material: Copper, unperforated,
height 15 mm, width 32 mm, length 2 m

G-profile DIN rail, material: Copper, unperforated, height 15 mm,
width 32 mm, length 2 m

G-profile DIN rail, material: Steel, perforated, height 15 mm, width
32 mm, length 2 m

G-profile DIN rail, material: Steel, unperforated, height 15 mm,
width 32 mm, length 2 m

DIN rail, material: Copper, unperforated, height 7.5 mm, width 35
mm, length: 2 m

DIN rail, material: Steel, perforated, height 7.5 mm, width 35 mm,
length: 2 m

DIN rail, material: Steel, unperforated, height 7.5 mm, width 35
mm, length: 2 m

DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15
mm, width 35 mm, length: 2 m

DIN rail, material: Steel, perforated, height 15 mm, width 35 mm,
length: 2 m

DIN rail, material: Steel, unperforated, height 15 mm, width 35
mm, length: 2 m

Marker cards for modular terminal blocks, color: white

Zack strip, 10-section, divisible, special printing, marking
according to customer requirements

PHOENIX CONTACT GmbH & Co. KG
http://www.phoenixcontact.com

Page 4/5
Apr 29, 2008



E/NS 35N

Order No.: 0800886

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=0800886

Extract from the online
catalog

End clamp, width: 9.5 mm, color: gray

Commercial data
GTIN (EAN)

sales group
Pack
Customs tariff

Catalog page information

Technical data

General data
Height
Length

Width
Material

Color

oy

017918 129309
B220
50 pcs.
39269097
Page 318 (NTK-2010)

32.8 mm
48.6 mm
9.5 mm

PA
gray

Product notes

WEEE/RoHS-compliant since:
02/01/2005

http://
www.download.phoenixcontact.com
Please note that the data given
here has been taken from the
online catalog. For comprehensive
information and data, please refer
to the user documentation. The
General Terms and Conditions of
Use apply to Internet downloads.

PHOENIX CONTACT Inc., USA
http://www.phoenixcon.com

Page 1/2
Feb 9, 2011
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DWG No

REV

2012600120-200 0

.00

{3.75

-

10.50 ) mn e
o L/_Lf I ]

4_[ 3.50
I I I

35.50 31.50447
PLAN VIEW

80.00

2.50

T
i

ey |

]
]|

60.00

10.00

FRONT VIEW

1393mL PVC/VITON
PULSATION DAMPENER
2TYP

2-1/2" PTFE
PRESSURE GAUGE
WITH PTFE ISOLATOR
(0-160 PSIG)

1/2" PVC/VITON NPT
BALL VALVE
DRAIN

2TYP
CUSTOM 304 SST

STAND

BALDOR XPFC MOTOR
1/2 HP_56C_1735 RPM

IDXM7006 1" PVC/VITON NPT

BALL VALVE
PRODUCT OUTLET

4000 mL PVC
CALIBRATION COLUMN
W/ 1/2" O.D. TUBING
VENT TO TANK

1" PVC PRESSURE
RELIEF VALVE
(ADJUSTABLE 0-150 PSIG)
2TYP

1" PVC UNION FNPT
PRESSURE RELIEF VALVE
RETURN TO TANK

1/2" PVC/VITON NPT
BALL VALVE

FLUSH PORT

2TYP

DULCOFLEX DFB SERIES PUMP

DFBU0224200G40000001 .
MAX. CAPACITY: 75 GPH @19 RPM MAX: %’VléDfﬁgllug?AF‘zrclquMP
@ 116 PSIG
W/ SPEELRES e INLET AND OUTLET
2TYP

1" PVC/VITON NPT
BALL VALVE
PRODUCT INLET

ISOMETRIC VIEW

PIPING SCHEMATIC

NOTES:

1. ALL PIPING AND FITTINGS SHALL BE 1" SCH. 80 PVC SOCKET WELD
WITH VITON SEALS UNLESS OTHERWISE REQUIRED BY
COMPONENTS.

2. ALL DIMENSIONS ARE IN INCHES AND ARE SHOWN FOR REFERENCE
ONLY.

0 02/29/12 FIRST ISSUE ALS
REV DATE DESCRIPTION BY |APPD|REVD|
REVISIONS
CUSTOMER

HENRY P. THOMPSON CO.
(SALEM IN. WATER TREATMENT PLANT)

JOB No 2012600120 ‘ PURCHASE ORDER No 20249-001-001
e pP2_DFBu_PVC-0100-B_PAC DOSING SKID
GENERAL ARRANGEMENT

THIS DRAWING IS THE PROPERTY OF PROMINENT FLUID CONTROLS INC. AND SHALL NOT BE COPIED OR
TRANSFERRED WITHOUT THE WRITTEN CONSENT OF PROMINENT FLUID CONTROLS INC.

ENGINEERS SEAL

ProMinent’

THE PROMINENT GROUP OF COMPANIES

pfc

ProMinent

PITTSBURGH, PA USA

PROMINENT FLUID CONTROLS LTD.
490 SOUTHGATE DRIVE

GUELPH, ONTARIO, CANADA

N1H 6J3

TEL. 519 836 5692

WWW.PROMINENT.US

PROMINENT FLUID CONTROLS INC
RIDC PARK WEST

136 INDUSTRY DRIVE,
PITTSBURGH P.A., USA. 15275

TEL. 412 787 2484 FAX. 412 787 0704

FAX. 519 836 5226

DESIGNED ALS APPROVED XXX
DRAWN ALS SCALE N.T.S.
SIDE VIEW CHECKED SMC DATE 02/29/12
MAXIMUM TESTING PRESSURE = 150 PSI DWG No REV PAGE
MAXIMUM OPERATING PRESSURE = 116 PSI 2012600120-200 0 l/l
CHEMICAL SERVICE = PAC




DWG No

2012600120-300 A

STAHLIN ENCLOSURE N302410HWT

© 9

() P77
ol

BACK PANEL BP3024

UL LABEL INFORMATION

SOURCE: 120VAC PHASE:1 FREQUENCY:60Hz
PANEL FULL LOAD AMPERES: 20

LARGEST MOTOR: 1.6 AMPERES @ 230V 3 PHASE
SCCR:5 KA RMS SYMMETRICAL @ 120 VAC
ENCLOSURE TYPE: 4X

DRAWING SERIES: 2012600120-300

FIELD CONNECTIONS COPPER CONDUCTORS ONLY

11.95" ‘ 26.32"
Al
U
B
o)
@, VFD104 - HIM VFD110 - HIM
g N\ 7 N\
1 1
B0 B0
@OD ™ @ @
(] D
oo oo
oo oo
o) N6 N7
’ 33.41"
:[_ $S313 SS302
N8 | N9
$S300 LT316
N10
o) L1217 L7317
o)
N \_ Eo o:
- /O\

DOOR COMPONENTS TO BE MOUNTED ON 4" GRID

PUMP A
N1 STOP
START RUN
PUMP A
N2 COMMAND SOURCE
LOCAL REMOTE
CLEARANCE = 5" ABOVE
POWERFLEX 40 VFD
N3 PUMP A
ROTATION
,, .. FWD REV
MPCB104  MPCB110
s9s| [a0'6 PUMP A
= "\ I} N4 RUNNING
1B~ El
ocel (eoe N5 PUMP A
_ FAULT
2
PUMP B
CR309 _ CR313 N6 sToP
CLEARANCE = 5" BELOW Sl s et Sl ol START RUN
POWERFLEX 40 VFD
AND 1" ON SIDES
PUMP B
N7 COMMAND SOURCE
LOCAL REMOTE
PUMP B
N8 ROTATION
FWD REV
PUMP B
N9 RUNNING
N]_O PUMP B
FAULT
Y
COMPONENT LAYOUT SUBJECT TO CHANGE
ENGINEERS SEAL P rO M i n e nt@
05-04-12 AS BUILT CB fC
ProMinent THE PROMINENT GROUP OF COMPANIES
0]03-05-12 ISSUED FOR REVIEW CB PITISBURGH, PA__ USA WWW.PROMINENT.US
TAIS DRAWING IS THE PROPERTY Ol
ReV DATE DESCRIPTION BY PROMINENT FLUID CONTRIOLS, INC. Eﬁ,"c”',t‘,fg,{ VFJE%IP CONTROLS, INC.
REVISIONS AND SHALL NOT BE COPIED OR [T \\Pe 2o
CUSTOMER WRITTEN CONGENT OF PROMINENT [PITTSBURGH, PA 15275 USA
HENRY P. THOMPSON FLUID CONTROLS, INC. TEL 412 787 2484 FAX. 412 787 0704
DESIGNED __ CB APPROVED
DRAWN CB SCALE NTS
JoB No 2012600120 PURCHASE ORDER No XX CHECKED __ SC DATE _ 03—05—12
TImLE DUAL PUMP DULCOFLEX CONTROL PANEL DWG No REV PAGE
ENCLOSURE AND SUB PANEL LAYOUT 2012600120-300 A 1/1
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2012600120-301

CUSTOMER POWER SUPPLY
120VAC,1PH,60HZ, 30 AMP

S< S<
B 0 B
=0 ||9 =0
<C+— > o —
R o -
52 =2
- =T Sm
uln o FN
'_
[ S T
D‘_ =
I - -
e 1 0 ] Q 3
s s S c :
e T4 o 9> NS T g 0> S
|1 Lol x X |1 rolr ol x X =]
m m m m w e m m m m e <
Wren WrEn N
EEE EEE
= =
o =l g e 20583¢ =l gl B 29337
= o cZWog oZWom
o> mTOo-d= mwTo-d=
oS .0 o e .0 © e o
m N o zalLl 5 5
X o SR> = 5329 SR> = Sx=8 . ~
oxd S| 2 oLk 2 7 oo o To .
0 S I SxzdPs N 2 Sxzdls f
0Lz o 2 o@ e Al v = 0@ CaoTeOF ?
z O ¢ > > O " Frxuw > =2 O " EFoxuw
< = o - Qmz<®nO o0 - OED§<(U')O 5
¥z A<2=adF A<=2=adF
w < @ @ @ @ @ @ 2
- > > e}
f (@) m o [ % Z
Owxn F 9 =&
Eow < 002
= lag= = = apam
723 . 3 - He
9]
O x a)
zZ
% o m 1 N ™ < 3
— - — [}
255 - 08 {00 . 08 {00
3 08 08
@ = Q4 000 @ o 68 000
5 8 © o \ J o = /
< 7 m -
: e L - : ;
(] O o Q N M
= Za S S
= [ E‘S_I = z
= S >3
£ & N
a8
- - =
| mZ=E
m O =
B—s——o_o =
- = S
o - 3 o M < 0 © ~ 0 o o - MR M < T} © ~ © o o = o~ M <
o e ™ o o o o o o o o — - — — — — — — — — « o ~ (3 ~
ProMinent®
05-04-12 CB f@
LEGEND Froiinedt THE PROMINENT GROUP OF COMPANIES
03-05-12 ISSUED FOR REVIEW cB PITTSBURGH, PA__USA WWW.PROMINENT.US
ITHIS DRAWING IS THE PROPERTY Ol
CP WIRE DATE = PROMINENT FLUID CONTRIOLS, INC. ;E%Mlgfg; vFVIEléIP CONTROLS, INC.
AND SHALL NOT BE COPIED OR 136 INDUSTRY DRIVE
—————— SKID OR FIELD WIRE CUSTOMER WRITTEN CONSENT OF PROMINENT [PITTSBURGH, PA 15275 USA
HENRY P. THOMPSON FLUID CONTROLS, INC. TEL 412 767 2484 FAX. 412 787 0704
I:' CP TERMINAL DESIGNED _ CB APPROVED
JoB No 2012600120 PURCHASE ORDER No XX Eﬁ’évéﬁm g(E:B Eﬁf 03—'\5;5—12
[R] REMOTELY LOCATED DEVICE E
DUAL PUMP DULCOFLEX CONTROL PANEL DWG No REV PAGE

ELECTRICAL SCHEMATIC

2012600120-301 A 1/3




¢¢ce
ccee
¢0Z ANINM=—
- JAON V dNnd -
LINV1d OL SNLV1S JLOWIY V dWNd v m:@ %O © v EH_ 122
6¢¢ —T 8¢¢C
20¢SS
— AV 1NY4 ¥V dWnd _
INV1d OL SNLVLS 11NV V dANd v m:@ |} 14 m:ﬁ_ 0z2
JAY4 9¢¢C
(YA
oz_zz»m._m._w dAnd
LINV1d OL SNLVLS ONINNNY V dANd TEE | | TEH_ 612
A cozdy VL
8l¢
.::<>.._<._”._n_m_z:n_
HOLVOIQNI > v ¢ w iz
1nv4 v dind \O oz oo
iz
PNAEN
HOLYOIONI . AN 5 / uz_zz:w_ “q dhnd o1z
ONINNNY v diNd ! O 7c7 1!
60¢40
§1zl
(14
v—4 v—4
) e 1y viT
LYVIS JLONTY X “
N |
00¢ ON |
AV1IY 318vN3 —( ) * aox2_! y Sl
0¢¢C LY}
a4A vV dANd c1zZ480 z:m_n_o._m.Eﬁm
[N XA
vV diANd
cle
, IN
0¢¢'LICON 5
AV — ) 577 M Lz
17nv4 v dind L1740
Y 2y
S \ ol¢
N 6020
61C91CON 1%
6 Ll )
AV13Y N (\; 60¢
ONINNNY V diANd 8z \_/
gl 60240
|_w mlm._.ﬁl
oz [ Tgg TR c-g_ | H¥Z
VAN LS S _HT VAW 80¢
N |\ VNV L2 ZCHWY | | | jnvidol
NO¥H ANVINNOD " “ [ ol vaad
VINOZ-¥ V dINNd (I YINOZ-¥ ¥V dINNd
Gg—4dl vl _
Al S El EE. Lo L0T
v -) VNV G (hvNY VY
gl
d3dIM Lod S 90¢
zZl
OAN0T+ S olor4
YWwozZ-¥ ANV
324N0S OL 13S HOLIMS did
L
S110A ¥ = zdSIay3sn +ADQ N\ ¥0¢
73030 0'T = 89V
1300V 0T = L9V IVISONYTHL
> 1NO VNV 0T = 59V 9 - dlow
© < 17Nv4 0 = GV 17NV4 XNV S—r—B}—— |O|W\O| — b 0T
1INV4 XNV € = 25V 022
140d WOD 9 = TSV
R ; 22 30—
LNdNI VW £ = 88d 10313s Lod ) 72 X0 © 07 202
1SVOOD T =/€d J10N3Y ”._<oo._
= I™IM Z 2 =9¢ed [ASTAS)
3 XV ‘ZH 09 = Ged ¢ 300N vV diANd
| NIA "ZH 0 = ¥€d A3d NNY SO——T=70° 10T
o V14 9T =€ed 1 X44 T
N LOW "ZH 09 = 2&d _ AT TIEWN3
- S1T10A 0€2 = T€d _ QA Y dnd
% +1d30X3 amd NNy % W||o ! I 002
© 1INV43a AHOLOVH TV 12z OX 900 ¢ F_N_m 5
N SYILINVHV d4A ¥0104A A Sam
g 611 wol A 00¢SS 6L woy A
2 W7z NOILOFYIQ V dWNd re
2
o
z

g 33
® . 8 w M)
~
tﬁmm 8 m/
C sEE g3l | S
~ z NS —
SYQ ww,; |
@ &[5, £74) o
OllZ|a [4 TO
s\|8128. 53] BTz
C &[lE[28s2y| <
.|WW_MMUMWE o
z(|Z|¥<2355(3
S Zozmp |
= WCGWA.MME
gl |228Eg|%|3|E
ON [ —
= s3] [ (@]
o x
o | [zZ5uE M
Emmmmmmc. |
=7 525582 o
mmCOP, ~
MEWEmwm
CBM ~
"Iz v [m|mfo)
| 25azz[ol0n O
OlE|g[222885 o
= [T 4
0 BEs88sl| ol S
I
EE2ozed28 =
zl85oEL 81218l O
2g% & 855
p
&
[72]
4
o
r4 o
W z
(<]
“ 2
m|m
o|ol|a
_
2
X<
o
[*]
AHE
[14
= o |g|E2
L [a S |= <«
W = W ww
5%z m g T
= 3|n 51O
B|SEE F |§|Ua
[ 14 17 o —
%) 2@l & M=
<138 5 SO
w h'd U_Dlﬂ
n 0o
%2} = Q
Lol o 1
T |Ql=w
qNI>S
ol
o
| =
N | N N <
- [ = - |3
| | oo
< |0 [w I3
Ak
0™ m °
(ol Ne] 3 z
> 7] oY
< OR w - __m




N4
[A4S
20g AN =
- 00M 8 dind -
INV1d OL SNLVLS ILOW3Y 9 dWNd o o o gl
__u ele X0 — 8ie beg
¢0¢SS
AV
v-g 170¥4 6 dind y—g
INV1d OL SNLVLS 11NV 9 dANd = I} a1 0zs
Llg Loy i€
@z_zz»m._m_my_ diAnd
LINVd OL SNLV.LS ONINNNY € diNd Tm:_m" | | 8 ) Ble
sle cosyy  PIE
8l¢
._.5<..>_<.m__”._wz:n_
¥OLVOIONI ) v ¢ C /e
1nv4 8 dind O cie ]
7o L 140
L1g1]
PAAEL!
HOLVDIONI . AN 5 / oz_zz:w_ _m dnnd ole
ONINNNY 8 dind f \O/ s 050
9l¢l
Sl
v=8
- rig
LYVLS JLON3Y L “
N |
00¢ ON |
AV13Y T18WN3 — ) ¢ oo b €IS
0l¢ LY}
d4A 8 dNNnd cledD @ym_n_o._m.—m_ﬁw
¢LeSS
g dANd
4%
, IN
0¢¢ LIS ON
Ly
AV —{ ) 50C S LIS
1Inv4 @ diNd LLed0
Y 2y
S \ olLg
ON 60¢d
61£9LC ON D
6 Ll )
AV13Y M \; W) 60¢
ONINNNY 8 dANd 80¢
c-al 60€¥0
|_w mlm._.El
¥ [ el sl el c-gL ) HYZ
VAN S - A= 80¢
INV1d IV Ny L0€ 90€ () YNV [ | LNVId OL
WO¥4 ANVINNOD “ “ [ ] oL yaad
VNOZ-¥ 9 dWNd (I VINOZ-¥ 9 dANd
Gg—4dl 1 _
A |ﬂ S S8 L L0S
v -) VNV G0  (hvnvy VY
gl
d3dIM Lod (Y 90¢
zZl
OAN0T+ (Y Gog
YWwoz-¥ NV
324N0S OL 13S HOLIMS did
L
SLIOA ¥ = 2dSIadasn +AOd N\ v0¢
13030 0°T = 89V
1300V 0T = L9V IVISONYTHL
> 1NO VNV 0T = 59V 9 — WON o
g < 17Nv4 0 = S5V 17Nv4 XNV &—+— @ — oS0 — FI—+ cog
1INV4 XNV € = 25V (074%
140d WOD 9 = TSV
1303A 0T = ovd
1300V 0'T = 6€d & bee AN L 200
LNdNI YW € = 8ed 12313S 10d 08 o 00%
1SVOD T =/¢&d JL0NTY u._<oo._
iy JHIM 2 2 =9€d ¢0¢SS
3 XVIN ‘ZH 09 = Sed ¢ 300N 8 dnnd
_ NIN 'ZH 0 = ¥&d A3Y NNY S——=° Log
o v149T=¢ed £08 “
N 10N 'ZH 09 = ¢€d n”_h_> n=>_Dn_ _ ><._m~._ m|_m<2m
g S110A 0€¢ = Ted _ a4A 8 dNnd
% +1d30X3 amd NNy % W||o I I 00¢
(o) 17Nv43a AHOLOV4d 11V 708 Oxl_/l 10g ¢ _._W_W_O
N SHILINVHVL A4A 0l LQ4A A~
py 611 woly A 00¢SS 6L woy A
¥ 7 NOLLO3YIO 8 dind HrZ
2
[¢]
S

2]
® = 3
SSMM 5 w M)
tmum 57 mw
Z||= ~ N
= NS o
CHEE g2l |k
S||Z|© 22| (v
OllZlaE * _Inw,
C sl22E 53 [F0 e <
ajce=s .
.lWWTK.&HnD %R
SIHEELNE
Mm Z2Z2010|y|,
<+
=l [288E5|E[3|5
ON ar—aoP< —
= te¥3} = (@)
rm WNMEW N
O =[PEEas |||
=l leesaE: 2
<|*ZuEs? N
PECBMOO -—
EOEE L E|m|mlo
[ asazz[Ol0ln ©
oleSzuls (@)
CMR £<e20
S= 5|28 dEGa ©
MBMNMSCND a N
mmmsmmnmnm -
HDmDm ozl @)
SON = w
28< & [B55
p
&5
2]
n
['4
o
z o
W z
o 2
o
m|m
o|ol&
—1
]
=z
=
| &
o
=z =g
ox
= Qg e
€ |E=kE=
L o G |= <
W = W Ow
-l O |2|©
| WS T I w
= 3 5|
B|S|EEl F |5|uo
me N
(7] 0n a o<
< WMR 5 mm
) r
gz | |38
p£4 = b
[ a3
I (oW
=)
ol
3
©o | <
N | N N <
- |~ R
| | oo
3|8k o
Sa17 g
o|o 2 2
7 o |y
<|olg] B [SIE




DWG No

2012600120-302

1NV1d Ol SN1V1S 11Nvd V dANd

1NV1d OL SNLVLS ONINNNd V diANd

INV1d NOYd 1dVLS 310N3Y V dANd

1
1
|

|
m

g
?

Hano

3

dO1OW 9 dINNd OL A1ddNS 43IMOd ISVHJ € OV A0EC

1

.- [ojo)0
@)

1~ lololo
1

I g |
—DNDTD —ano
| QOIS | m|m
~ | ol [~ A HOLOW V dINd OL A1ddNS ¥3MOd ISVHd € OV AOEZ
— | QO[O | —|n
1l e |
o~ oo
~ | QOO | | LnNaAN L A1ddNS 4amMod ¥aIWOLSND dAVOE ‘HAT ‘OVAOZT
— | ©|O|© | — | 1OH
1] el |

dldlS TVNINGG1

g "
® = I
. 5 " —
(- HIEHEERE: -
Z(|2|8 wux _
O 8[3s, 5| 2
oS(lZ|la,_ & =
58138 %s| ATz
C oIEESELE [ g8
- — = ~ 0 O
=l i
Ol kT &
rvaEs .,
g N O 2|°jEci-3e &
x o,
> QIOD s shsuied ||| O
3L (viNOZ-v) INV1d OL (ForotE@@ol
© | 8018 | 0 yryaq333 a33ds & dwnd Olf|g|2a2885 o
~| 8|0|8 | ~|® ol S AR
I <uFzzo|w [m]
ofef@— s EEIEEN RS o
(2]
o] QO [ w | () (vWoz-v) INVId WO¥S E° 5 855 «
AWO a33dS ILOW3Y 8 dWNd
w | Q0[O | v |¢) 2
T T @
|_S C@ @ S_|_._m ; 4
olole ) (vWoz-¥) INV1d OL i
~ O ~ »0vaa334 a33dS V dNNd z 2
r @ O @ o] A+v 3 m
5 -Q1/O—H s 2l
~] Q06 [~ |0 (YINOZ-¥) LNV 1d NOYA olol|&a
AND @33dS ILOWIY V diNNd
— 1 Q0|8 |~ ¥
]| s-a | n
—_ x| Z
o o X
R | ©10[O | & | snoioannoo LvisonwEHL ~ |2 &
2 Q0|8 | @ || dolow adnnd 85 | m_L
= 0 o |e|EZ
0 o0 x| =
2| €106 | ® [ snoioannod LyisonyaHL = MEL
~| |0|O | ™ |- ¥oLon Vdind lel] | © |2]°
= Olau T [¥] > P
© [ §lo[6 [« |- 2|SEE ~ [B|EE
" INV1d OL SNLVLS ILON3Y € dNd S5l o
L1 8[0|0 | © - 2o lElgl > S
T Slole |+ 2 % 52
o= INV1d OL SNLVLS LINV4 9 dWNd %) p °Z2
]
S elole [~ T |8I13"
— = LINV1d OL SNLVYLS ONINNNY 9 dWNd ol
= | 9|08 | | 1= 3| =
SIRNEIES i 5|2
— INV1d NO¥4 LHVLS 310NN 8 dANd % |0 |w S
o| Q08 | o <2z
o
o | |00 | » |- 8|3 m 2
INV1d OL SNLVLS ILONIY V diNNd 2 |4
~| 80| | ~ |- <|oldl |3 S |E
o | |08 | ©
w| Q0|0 | v
<~ | Q0|8 | «+
| QOO | ™
~ | QOO |
0|6
-8l




USA

R

DWG No

2012600120-303

g 3
® 3 S w v
+— gllgld B g~
C 25E 83| | —
allu|lo E=2u N |
O 3l[Z]° == 3| |vlb
IHEAPHRREES
(. w 2sg ¥ <
- — Exuss|g o
= 9} M
O B [EE2EeRs
3UV1d QN3 o 3| _|[2¢s.3 Q
HONOYHL—Q334 1OVINOD o||B[BagEE |
3IV1d N3 MN— d1V TYNIAYEL TVS¥3AINN XINJOHd ¥22£00¢ 6YLOVLL ! A& 888cps o
HIQIM WG 6 <|PzoEud «
VY NIG G€ SN 3HL ¥04 ‘AVHD EoRE Blmmlol
13¥ovadg an3 Of§&232885"°"| o
AY0SS3O0V 1OVINOO Nx (85 lefdESS ©
N S¢ SN/3 — 13¥Ovy8 aN3 XIN3OHd 9880080 \GLOVLL 9 £ 2zg52=3(8] 8|
%0078 TWNINY3L M3¥OS JVINAON — 3INMdMO G—dlL z[o5okE HHE RS,
OMY 01L—08 ‘TNWY—Z'0 ‘AVdD v—aL 25« £ 255
SdWvOos c—dl
HONOYHL—0334 1OVINOD ¢-aL |2
N S YN — 20078 TYNINYIL TYSHIAINN XINJOHd 2987008 8VLIVLL 4% 1—aL| |4
%0078 TYNINYAL MI¥OS ¥VINAON — 3INMAdMO 4
OMY 01—9Z ‘T_ANY—Z'0 ‘MOTIZA—NIFHO g-gai| |u 0
ANNOYO HONOYHL—Q334 c-dl| |¢g z
g 1OVINOD z-q1| |u 2
OMISN — 0078 TYNINY3L ANNO¥O TVSYIAINN XIN3OHd ¥0S1¥+0 0SL9vLL L [
(A0 hat'4 m(m |~
‘I¥¥—1 :NOILISOd LOVINOO ‘O 3dAL VO ©1©
ON Z ON ¢
HONX XOv1d
HOLIMS ¥OLO3FT3S SOd € — Wwg0g cLeSS .
CLXP'? WAAN ‘INWA SOd € — MS ¥0L03F13S aos|  zHaJerSMS—1006 916GVLL z A L
IVI—C sz
‘L¥Y—1 :NOILISOd LOVINOO ‘3 3dAL WvD o |*
ON Z ON ¢ 20gSS & |ez|o
gONXY Movd 00¢SS = %) m &
) wws'og [AASS o a |5|zZF
SL/¥ VN3N ‘INIVA SOd 2 — MS ¥0L03T3S aos ZHEL LSYS—1006 LZ6SYLL 4 00ZSS - m S 4|8z
OV AG9Z—S8 FIVLIOA A1ddNS 2| Blg| T |5|xE
S3AI¥3IS INM WMNS ¥SSd BISEE| & |5|US
SLIYM 0 20 A¥Z ol B2 o FHEL
A1ddNS ¥3mod 00 AvZ 03al ¥20S—¥GSd YL29VLL ! LOLAQ <|g |4 86
INVISISI¥ NOISO¥¥00 2 ” S -
SN31 T3NSTY4 DILSV1d 4] = o=
170A 1IN OQA/IVASZ—¥T i a
wwg g 9leLl T |]]|3
CL/X¥/¥ VNN ‘QYVANVLS — LHOM 1OTId a3y aos LEYGEdNS Y6C9YLL z 91z sla
INVISISI¥ NOISO¥¥00 3|2
SN3T 713INSIH ILSV1d o NS
170A 1IN4 OaA/JVAYT 414 | g|e
08 23k g
SL/Xv/v ARSIy 0 [0 4 0
VNIN ‘QYVANVIS — LHOM 107Id y3GNV aos LEVSEdNS $6EIVLL z L1Z1] °l° e = |y
dva ONIONNOYO NO/Tv ,2/L-¢ <|og| 3 S |E
¥vd ANNOH9 AVHANN WLLOX] $6LGYLL ! 801AQ
MO09 OQAVZ
39VLI0A 3S¥3AIY OQA 0S 6020
3001a ONINFALS AINIOIT aN—10Iav¥ZaNed Z809v/LL z 6020
04N O¥ XIT4¥IMOd V HLM 3SN ¥O4
ONOT ¥3LIN |
Iavo
NIH IST NO'L SSV1O ININOJWOO XJ1443Mod av 0LH-WIH—2Z Lx
X VN3N
I1av0 ILvavd3s
Q4A O¥ XIT4¥IMOd V HLM 3SN ¥O4
QVdAIY vLI9Id 310NN av SZTO-WIH-22 L
VZ'Z ‘dHS'0 ‘MMLE0
ozdl
dHS'0
QVdAIM
WL9Id — AVIdSId @31 — O XIT4¥3IMOd
1nd1no 0L1a4A
3SVHd € OVAOSZ ! INdNI dS OV AOZL — QA av YOLNgdzZA—g2T k| 2 ¥0104A
SAV13Y
NX¥—10S8 IdAL /M @3SN LIHO0S Nid—t |
ONILNNOW IV NIG ¥0 T3Nvd
13X00S
13¥00S WXY 3dAL
134005 — AVI3Y aos|  Wvl1Sz3zxdl0ss SLYOVLL|  Lx
7100 ZH 09/0S ‘OV 0Tl ‘V9 ‘OV XVA AO¥T cLEND
O Wyo4 ¥ L1EYD
0aAVT 60£Y40
1ady WXY 3dAL c1zd0
NOLINg 1S3L L12¥0
HLM XY 3dAL AVI3Y NI—9NTd FANLVINIA aos agzavyNXy 1 0S8 YIvOvLL] Lk 9 60230
IavISNray dav 91 — Ol
SINFWIT3 dIdL OILINOYW % TVA¥IHL HLIM O3l 0Ll 80dN
YINVIHE LINOHIO NOILOILO¥d OLOW|  STOYINOD £9 91NZ—SGZL—0¢E Z|  +0lL 80dW
OVAOZ|L
"SAQYOTYIA0 OILINOVN TYANIHL ‘VOE
yIMvIYE LNDHID 3104 FIONIS FANLVININ aos 0£1N0D LLLGVLL ! 20189
7331S NO8YvO Q3INIVd
FINSOTONI
LMHOL¥ZOEN ¥04 Q3LNS 13NVd 8ns
13NvVd_8nS NITHVLS SO¥Z0sdg ¥6L9VLL L
V3S LHOIL 1SNA/¥3ALVM  LO0LX ,¥ZX 08
€L ‘TL Xy ‘v ¥ ‘S VNAN
3UNSOTONI INNOW—TIVM
FINSOTONT ILYNOSHVYOATOd NITHVLS LMHOL¥ZOEN $6LIVLL !
NOILdI¥0S3a 94N 90VLYD Lyasn| ans| ALD S9vL

SIVI4d3LVIN 40 T11d




	Table Of Contents

	General Information

	ProMinent Warranty

	Delivery and Storage Checklist

	Pre-Installation Checklist

	Quick Start Guide

	Pump Selection

	Troubleshooting


	PAC Metering Skid Components
	DFBU022 Pumps

	DulcoFlex O&M


	Baldor Motor

	Accudraw Calibration Column

	Accudraw Calibration Column O&M


	Asahi Ball Valve

	Asahi Ball Valve O&M


	Blacoh Pulsation Dampener

	Blacoh Pulsation Dampener O&M


	ProMinent Pressure Relief Valve

	ProMinent Pressure Relief Valve O&M


	Precision Pressure Gauge

	BraidFLEX Tubing

	Spears PVC Pipe & Fittings


	VFD Control Panel

	Stahlin FRP Enclosure

	C3 Controls Motor Starter

	Square D Cicuit Breaker

	Telemecanique Relay

	Allen Bradley PowerFlex VFD

	Allen Bradley PowerFlex VFD O&M


	Diodes Voltage Suppressor

	IDEC Power Supply

	Schneider Selector Switch

	Schneider Pilot Light

	Phoenix Contact Terminals


	Drawings

	PAC Metering Skid (11x17) 
	VFD Control Panel (11x17)





