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REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

You can help Improve this manual If you find any mistakes or If you know of a way to improve
the procedures, please let us know. Mall your letter, DA Form 2028 (Recommended changes
to Publications and Blank Forms), or DA Form 20282, located in the back of this manual,
direct to: Commander, US Army Tank-automotive and Armaments Command, ATTN:
AMSTA-IM-MMAA, Warren Ml 48397-5000. A reply will be furnished to you. You may also
provide DA Form 2028-2 information to TACOM via datafax or e-mail. TACOM'’s datafax
number for AMSTA-IM-MMAA is (810)574-6323 and the e-mail address is: amsta-im-
mmaa@cc.tacom army.mil

THIS MANUAL SET CONSISTS OF THE FOLLOWING:

VOLUME 1 OPERATOR’S MANUAL TM 5-3895-374-10

VOLUME 2 MAINTENANCE MANUAL TM 5-3895-374-24-1
VOLUME 3 MAINTENANCE MANUAL TM 5-3895-374-24-2
VOLUME 4 PARTS MANUAL TM 5-3895-374-24P

The Maintenance information for the Asphalt Mixing Plant (AMP) is contained in two volumes, TM 5-3895-374-24-1 AND
TM 5-3895-374-24-2 E:ach volume contains a table of contents that covers both volumes and shows where volume 1 ends
and volume 2 starts. make sure you have both volumes with you when performing maintenance.

This maintenance manual is an Army authentication of a commercial manual. The manual Is not formatted to Department
of the Army specifications This manual does contain the information needed to perform maintenance on the AMP. You will
find some pages In this manual have two pages numbers, one In parenthesis. The page number contained In the
parenthesis Is the true page number that tracks with the table of contents.The page number not In the parenthesis Is a
page number that exists in the commercial vendor manual as It appears In commercial use. This commercial page
number has been left on the page to maintain continuity with the internal page referencing of the commercial vendor
sections.

Refer to TB 5-3895-374-14 for any Warranty Issues This TB takes precedence over all vendor warranty information that
may appear in this manual
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SAFETY SUMMARY

The following warnings and cautions apply to this technical manual. The applicable warnings and cautions
are repeated within this text.

WARNING

Do not operate equipment before reading all technical manuals. the operation of this equipment by
untrained personnel is potentially hazardous.

WARNING

Frequent inspection of equipment, safety devices and working areas must be performed. Ensure
operational and personnel safety. Correct potential or actual hazards.

WARNING

Be sure electrical ground connections are made properly and firmly before any operations begin.

CAUTION

If any cleaning solvents or cleaners are used be aware of the safety precautions of these products. Most
are both toxic and flammable. Keep off skin and use only in a well ventilated area in accordance with the
manufacturers recommendations.
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WARNING
High voltage is used in the operation of this equipment. Death on contact may result if personnel fall to
observe safety precautions. DO NOT contact high voltage connections when installing or operating this
equipment.

WARNING
Various fuels and lubricants used in the Asphalt Mixing Plant are toxic and flammable. Skin and eye
protection are required. When adding hydraulic oil, nitrile or neoprene gloves and chemical resistant
glasses must be worn to limit the chance of skin and eye contact with the oil. Good general ventilation is
normally adequate. Keep away from open flame and other ignition sources.

WARNING
Remove watches, rings, and all other jewelry while working on or near this equipment These items could
result in injury or death to personnel, or damage to equipment

WARNING
Use non-asbestos heat-resistant gloves, protective clothing and safety glasses when working with high

temperatures.

WARNING

Do not perform repairs or maintenance to equipment while it is operating.
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WARNING

The following procedures must be followed when performing maintenance on the AMP. Failure to do so
may result in injury or death.

- Use of ear protection for all plant personnel working outside the control van.
- Use of all safety devices and guards provided with the plant.
- Personnel must wear the following protective items at all times.

Coveralls (not loose fitting)
Safety glasses with side shields
Insulated gloves - non-asbestos
Hard hat

Safety shoes

- Routine maintenance procedures must be followed at all times. Maintain all equipment in good operating
condition. This includes but is not limited to;

Fuel lines

Asphalt lines

Hot oil heating lines

Hydraulic lines

Electric cables and connectors
Air lines

- Restrict entry to all confined spaces except for authorized and scheduled maintenance inspections.
Establish a confined space entry SOP IAW DHEW (NIOSH) Publication No. 80-106 (provided with AMP)
when maintenance requires work in a confined space. This SOP must be coordinated with your local
medical (preventive medicine) authority. Prior to entry, test for fumes and make provisions for adequate
ventilation. Never work alone. Always use the buddy system when working in confined spaces.

- Do not operate equipment in an enclosed area unless all exhaust fumes are safely vented away from the
work area.

- Army field manual (FM) 21-10 must be followed if the AMP is operated in conditions that expose its
operators and maintainers to heat stress conditions.

- USE COMMON SENSE
NOTE

You must be aware of and avoid the following potential hazards when operating and maintaining the AMP.
Recommendations are included to provide the necessary information so these hazards can be avoid.
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HAZARDS AND RECOMMENDATIONS

TM 5-3895-374-24-1

Table 1-1. Hazards and Recommendations
1. Control Van
HAZARD DESCRIPTION RECOMMENDATION
High voltage All electrical switch-gear are Operate and maintain in
electrical located In this unit and all accordance with all safety
power cables are attached to procedures. Do not perform
the power source In the van. repair work without a qualified
electrician.
The trailer air brake system Is Maintain system In good
Compressed air comprised of air lines, tanks operating condition. Release
and valves which activate the air pressure prior to repairing
trailer brakes. the system
2. Four Bin Feeder
HAZARD DESCRIPTION RECOMMENDATION
Noise Aggregate materiels loaded Use of ear protection.
into the four bin feeder by a
front end loader may cause
intermittent noise levels
exceeding 85 dba.
Operating V-Belt drives and moving Use of guards during
machinery conveyor belts. operation. Operator should
not wear loose fitting clothing.
High voltage Power cables. Avoid contact when energized.
electrical Maintain in good condition.
Use cable supports provided.
Do not perform repair work
without a qualified electrician.
Fluids under Hydraulic cylinders, lines and Maintain lines in good
pressure valves. operating condition. Wear

protective clothing while
operating the plant. (gloves,
coveralls, safety glasses, hard
hat)
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HAZARD

DESCRIPTION

RECOMMENDATION

Compressed air

The trailer air brake system is
comprised of air lines, tanks
and valves which activate the
trailer brakes.

Maintain system in good
operating condition. Release
air pressure prior to repairing
the system.

3. Feed Conveyor

HAZARD

DESCRIPTION

RECOMMENDATION

Compressed air

The trailer air brake system is

Maintain system in good

Operating Vibrating screen and moving Use of guards during
machinery conveyor belt. operation. Operator should
not wear loose fitting clothing.
Noise Aggregate materiels Use of ear protection.
discharged onto the screen
may cause steady noise levels
exceeding 85 dba.
High voltage Power cables. Avoid contact when energized.
electrical Maintain in good condition.
Use cable supports provided.
Do not perform repair work
without a qualified electrician.
Fluids under Hydraulic cylinders, lines and Maintain lines in good
pressure valves. operating condition. Wear

protective clothing while
operating the plant. (gloves,
coveralls, safety glasses, hard
hat)

Compressed alr

The trailer air brake system Is
comprised of air lines, tanks
and valves which activate the
trailer brakes.

Maintain system in good
operating condition. Release
air pressure prior to repairing
the system.

4, Drum Mixer

HAZARD

DESCRIPTION

RECOMMENDATION

Noise

Aggregate materiels
discharged into the feed chute
may cause steady noise levels
exceeding 85 dba.

Use of ear protection.
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HAZARD DESCRIPTION RECOMMENDATION
Operating The drum Is chain driven. Use of guards during
machinery operation. Operator should

not wear loose fitting clothing
High voltage Power cables. Avoid contact when energized.
electrical Maintain In good condition.
Use cable supports provided.
Do not perform repair work
without a qualified electrician.
Fluids under Diesel fuel lines, asphalt pump Maintain lines in good
pressure and lines. Hydraulic cylinders, operating condition. Wear

lines and valves.

protective clothing while
operating the plant. (gloves,
coveralls, safety glasses, hard
hat)

Compressed alr

The trailer air brake system Is
comprised of air lines, tanks
and valves which activate the
trailer brakes.

Maintain system in good
operating condition. Release
air pressure prior to repairing
the system.

High temperature

The burner creates
temperatures to 800° F. The
drum, asphalt aggregate
mixtures being discharged and
exhaust gases will become hot
(approximately 3000 F).

Wear protective clothing while
operating the plant. (gloves,
coveralls, safety glasses, hard
hat, work boots)

Fumes

Asphalt hot mix is discharged
from the drum mixer.

AvOid nhaling fTumes and
operating equipment In a
confined area.

Frammabie and
combustible
materiels

The burneris a dieset fired
unit. Liquid asphalt.

Inspect and malrtalir burner
safety systems as per
manuals. Operate equipment
with trained personnel.
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HAZARD DESCRIPTION RECOMMENDATION
Confined space Repairs to the drum mixer will Check drum for fumes prior to
require work inside the drum entry Use a fan for fresh air
circulation Use motor control
lock out device prior to
entering the drum.
Maintenance work may only
be performed after proper
safety procedures have been
met
5. Surge Bin
HAZARD DESCRIPTION RECOMMENDATION
Noise Intermittent noise levels Use of ear protection
exceeding 85 dba may be
caused hy: the drag slat
conveyor elevating asphalt hot
ix to the batcher, air
compressor, exhausting air
from air cylinders; and asphalt
being discharged from the
batcher to the bin or from the
bin into trucks.
Operating The air compressor Is belt Use of guards during
machinery driven. The drag slat operation. Operator should
conveyor is a chain with steel not wear loose fitting clothing
attached to it The chain runs
on sprockets. The conveyor
drive is chain driven.
High voltage Power cables. Avoid contract when
electrical energized. Maintain in good
condition. Use cable supports
provided Do not perform
repair work without a qualified
electrician
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HAZARD

DESCRIPTION

RECOMMENDATION

Fluids under

Hydraulic cylinders, lines and
pressure

Maintain lines In good

valves operating condition Wear
protective clothing while
operating the plant (gloves,
coveralls, safety glasses, hard
hat)

Compressed air

An air compressor is mounted
on this unit and provides air at
125 psi to the gate cylinders
An air tank Is part of the
compressor The trailer air
brake system Is comprised of
air lines, tanks and valves
which activate the trailer
brakes

Maintain system In good
operating condition Release
air pressure prior to repairing
the system

High temperature

Asphalt aggregate mixtures
being discharged and exhaust
gases will become hot
(approximately 3000 F)

Wear protective clothing while
operating the plant (gloves,
coveralls, safety glasses, hard
hat)

Fomes Asphalt hot mix 15 discharged Avoid mhaling fumes and
from the slat conveyor operating equipment In a
confined area
6. Baghouse
HAZARD DESCRIPTION RECOMMENDATION
Noise Steady noise levels exceeding Use of ear protection.
85 dba may be caused by.
the air compressor, rotary
exhaust fan and blower.
Operating The air compressor is belt Use of guards during
machinery driven The exhaust fan Is operation Operator should

belt driven

not wear loose fitting clothing
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HAZARD DESCRIPTION RECOMMENDATION
High voltage Power cables Avoid contact when energized
electrical Maintain in good condition

Use cable supports provided

Do not perform repair work

without a qualified electrician.
Fluids under Hydraulic cylinders, lines and Maintain lines in good
pressure valves operating condition. Wear

protective clothing while
operating the plant. (gloves,
coveralls, safety glasses, hard
hat)

Compressed alr

An air compressor IS mounted
on this unit and provides air at
95 psi An air tank is part of
the compressor The trailer air
brake system is comprised of
air lines, tanks and valves
which activate the trailer
brakes.

Maintain system In good
operating condition Release
air pressure prior to repairing
the system.

High temperature

The air drawn from the drum
into the baghouse is
approximately 300° F

Wear protective clothing while
operating the plant (gloves,
coveralls, safety glasses, hard
hat)

Fumes

The air drawn from the drum
mixer may contain diesel
and/or asphalt fumes

AvOid Tnhaling fTumes and
operating equipment In a
confined area.

Confimedspace

Restrictentry

85 dba may be caused by the
generators.

7. Generator Trailer
HAZARD DESCRIPTION RECOMMENDATION
Fumes The air drawn from the drum Avoid Inhaling fumes and
Noise Steady noise levels exceeding Use of ear protection
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HAZARD DESCRIPTION RECOMMENDATION
High voltage Produced by this equipment. Avoid contact when energized.
electrical Maintain in good condition.

Use cable supports provided.

Do not perform repair work

without a qualified electrician.
Fluids under Diesel lines and coolant Maintain lines In good
pressure hoses. operating condition Wear

protective clothing while
operating the plant. (gloves,
coveralls, safety glasses, hard
hat)

compressed air

The trailer air brake system Is
comprised of air lines, tanks
and valves which activate the
trailer brakes.

Maintain system in good
operating condition Release
air pressure prior to repairing
the system.

High temperature

Operation will generate heat.

Wear protective clothing while
operating the plant. (gloves,
coveralls, safety glasses, hard
hat)

Fumes

Diesel exnaust may cause
nausea or headaches.

Avoid Inhaling Tumes and
operating equipment In a
confined area.

Flammable and
combustible
materiels

The generators are diesel
engine powered units.

Inspect and maintain
generators as per manuals.

Dedrummer/Melter

HAZARD

DESCRIPTION

RECOMMENDATION

High temperature
asphalt.

Hot oil is used to melt the

Wear protective clothing while
operating the plant (gloves,
coveralls, safety glasses, hard
hat)

Operating
machinery

A electric chain hoist is
operated to raise and position
drums.

Use of guards during
operation. Operator should
not wear loose fitting clothing
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HAZARD DESCRIPTION RECOMMENDATION
High voltage Power cables. Avoid contact when energized.
electrical Maintain In good condition.

Use cable supports provided.

Do not perform repair work

without a qualified electrician.
Fluids under Hydraulic cylinders, lines and Maintain lines in good
pressure valves. Diesel lines Heat operating condition. Wear

transfer lines.

protective clothing while
operating the plant (gloves,
coveralls, safety glasses, hard
hat).

Compressed air

The trailer air brake system Is
comprised of air lines, tanks
and valves which activate the
trailer brakes.

Maintain system In good
operating condition. Release
air pressure prior to repairing
the system.

confined space

The asphalt tank 1s 10 teet In
diameter with one manhole.
Entry may be required to
locate leaks in the heating
coils and to effect repairs.

Restrct enfry. Repair by
qualified repair personnel only,
after proper procedures have
been followed.

Flammable and
combustible
materiels

A dieseltank is mounied on
this unit. The liquid asphalt
has a flash point of 4500 F.
The heat transfer oil has a
flash point of 540° F.

TASPECT and maintain as per
manuals.

9. Asphalt Tanker
HAZARD DESCRIPTION RECOMMENDATION
Noise Steady noise levels exceeding Use of ear protection.

85 dba may be caused by the
burner blower. An air cylinder
mounted on the tanker
exhausts compressed air
when operational and will
cause intermittent noise.
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HAZARD

DESCRIPTION

RECOMMENDATION

High temperature

The hot oil heater has a diesel
fired burner which heats the
"hot transfer fluid". This fluid
is circulated through heating
coils which may reach
temperatures of 4500 F in
order to maintain an asphalt
temperature of 3000 F. The
hot oil heats asphalt lines and
pumps.

Wear protective clothing while
operating, Inspecting or
servicing the plant. (gloves,
coveralls, safety glasses, hard
hat)

High voltage POwer cables AvoId contact when energized.
electrical Maintain in good condition.
Use cable supports provided.
Do not perform repair work
without a qualified electrician.
Fluids under Hydraulic cylinders, lines and Maintain lines in good
pressure valves, diesel lines, heating oil operating condition Wear

lines.

protective clothing while
operating the plant. (gloves,
coveralls, safety glasses, hard
hat)

compressed air

The trailer air brake system 1s
comprised of air lines, tanks
and valves which activate the
trailer brakes.

Maintain system in good
operating condition. Release
air pressure prior to repairing
the system.

caornfnea space

bt I I o dfieseti o

combustible
materiels

Ime aspnalt tank'is 1tuteetin
diameter with one manhole.
Entry may be required to
locate leaks in the hot oil

piping.

unit on the hot oil heater. The
liquid asphalt has a flash point
of 450° F. The heat transfer

oil has a flash point of 5400 F.

RESICL entry. Kepall DYy
qualified repair personnel only,
and only after proper
procedures have been
followed.

manuals.
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10. Hydraulic Power Pack

HAZARD DESCRIPTION RECOMMENDATION

Noise The hydraulic pump may Use of ear protection.
generate noise levels
exceeding 85 dba.

High temperature The pump will cause the Wear protective clothing while
hydraulic oil to heat. operating the plant. (gloves,
coveralls, safety glasses, hard
hat)
High voltage Power cables and starter. Avoid contract when
electrical energized. Maintain in good

condition Use cable supports
provided. Do not perform
repair work without a qualified

electrician.
Fluids unader Hydraulic lines and valves. Maintain lines in good
pressure operating condition. Wear

protective clothing while
operating the plant. (gloves,
coveralls, safety glasses, hard

hat)
Flammable and Hydraulic oll. Inspect and maintain as per
combustible manuals.

materiels

Corrosion Prevention and Control (CPC)

The M081 Asphalt Mixing Plant has been treated and painted with a Chemical Agent Resistive Coating (CARC). Maintain
this coating in accordance with standard US Army procedures for this materiel.

Destruction of Army Materiel to Prevent Enemy Use
Refer to TM 43-0002-24 Destruction of Equipment to prevent Enemy Use.
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1-1 Introduction

This manual provides Information regarding the M081 Asphalt Mixing Plant. Maintenance Instructions In this manual cover

CHAPTER 1

GENERAL INFORMATION

TM 5-3895-374-24-1

the complete plant. Vendor manuals have been Integrated into the commercial section of this manual

1-2 Tabulated Data

Weights
Component Height Width Length |King Pin King Trailer Total

to Axle Pin Axles

Centers
Control Van 13" 4" 8' 61/4" 45 97w" | 38' 71/4 13, 08019, 990 33, 070
Four Bin Feeder 13" 4" 8 6" 64’ 41/2"| 55’ 113/4" |18, 230|31, 38049, 610
Feed Conveyor 12’ 10" 8' 41/2" 52'8%" | 35’ 1" 8, 140 |12, 4500 20, 590
Drum Mixer 13’ 5" 9’ 103/4" 58 0%" | 48’ 51/2" |23, 460}41, 930 65, 390
Surge Bin 13’ 6" 11’ 114" 49' 8%" | 37'91/4" |22, 690(45, 65068, 340
Baghouse 13" 3" 11’ 13/4" 66’ 8%" | 58’ 03/4" |28, 440|37, 63066, 070
Generator Trailer 115" 8 6" 45’ 2e" 38 77" 14, 580(26, 53041, 110
Dedrummer/Melter 13" 4" 10’ 4%" 52’ 41" 41’ 8%" 18, 530(30, 51049, 040
Asphalt Tanker 13’ 6" 10’ 41/4" 54'93/4"| 44’ 43/4" |16, 100|25, 420141, 520
Tow Dolly 42" 8 0" 147" 10’ 21/4" |[N/A 5, 100 |5, 100

1-3 Tools and Test Equipment

Common tools are required to perform maintenance on the Asphalt Mixing Plant
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CHAPTER 2
PREPARATION FOR USE BY RECEIVING ACTIVITY
2-1  General
All Asphalt Mixing Plants produced by WRT Equipment Ltd. receive a thorough inspection by the Quality Assurance

Department throughout the manufacturing process However, for your own safety we recommend that each unit be
inspected prior to operation to check for damage that may have occurred or developed while the plant was being delivered.

1. Walk around the unit and check for damage that may have been caused in transit.
2. Check for fluid leaks
3. Check operation of trailer lights
4, Check operation of trailer brakes
5. Check tire pressure
6. Check all bolts and nuts.
7. Operate the unit only if authorized to do so
NOTICE

FAILURE TO COMPLY WITH RECOMMENDED SERVICE
PROCEDURES WILL VOID WARRANTY CLAIMS.

2-2 Lubrication

Each unit has been completely serviced prior to shipment. Further lubrication should not be necessary. See Appendix A,
Unit PMCS and Chapter 3 of the Operator’s Manual
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2-3  Visual Inspection
Description

Chassis

Electrical System

Running Gear
and Brake System

oTw

d
e.
f
g
h
i.

TM 5-3895-374-24-1

Inspection To Be Performed

Inspect chassis for evidence of damage during shipment.
Check mounting hardware and tighten if required.

Check all lights for burned out bulbs, loose connections, damaged cables.
Check to insure all circuits function properly.

Check all lubricant levels.

Check tire inflation.

Inspect tires for serious cuts or bruises Remove foreign
objects lodged In the tread.

Check all wheel mounting nuts for proper torque.

Check suspension for damage or loose hardware.

Check for proper air pressure, minimum 89 psi (551 6 kPa).
Inspect brake lines for evidence of leakage Tighten or replace loose or defective
fittings.

Check operation of brakes.

Bleed condensation from air brake reservoirs.

See also Operator's Manual, Chapter 3,[paragraph 3-4] Preventive Maintenance Checks and Service (PMCS)
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CHAPTER 3
MAINTENANCE INSTRUCTIONS
3-1 General

This chapter provides Instructions for Inspection, servicing, maintenance and repair of the M081 Asphalt Mixing Plant. All
procedures can be performed by personnel using common tools and equipment. All servicing and maintenance must be
performed at specified intervals for optimum performance and minimum down-time Personnel should refer to the
accompanying manuals for information on servicing and repair procedures to be used on the GFE generators. Preventive
Maintenance Checks and Services (PMCS) and the Lubrication Order (LO) list periodic Inspections and services to be
conducted at specific intervals at which they should be performed. Intervals are nominal, based on normal operating
conditions. Intervals should be adjusted accordingly for extremes of temperature or other adverse operating conditions
existing in the area of operation

The maintenance Instructions are grouped by section. A section covers a major piece of equipment or a major
subassembly Commercial manuals for major components are contained within these sections These manuals are
included with title pages identifying the vendor and in some instances additional Information about the piece of equipment.

3-1-1 Removal, Repair, and Replacement

The following procedures aid In the removal, repair and replacement of major assemblies, sub-assemblies and component
parts. Follow all recommended procedures in performing maintenance.

Minimize needless work, equipment damage, and the risk of personnel injury by observing the following practices during
maintenance operations All rigid and flexible fuel, hydraulic, asphalt, heat transfer fluid, and air lines are shown on
schematic drawings or, In some cases, maintenance figures. The disassembly and assembly of these lines and
accompanying fittings may be accomplished with the use of common hand tools following usual commercial practice.

Identify problem causes before removing or disassembling any equipment item. Study the system schematics and use the
trouble shooting data as necessary when the problem or cause is not obvious

Bleed hydraulic, fuel, asphalt, heating oil, and/or air pressure prior to disconnecting lines. Place all controls in the neutral
or off positions. Drain liquids from components prior to removal, disassembly or commencing repairs. Lock-out the
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breaker (MCC) prior to commencing repairs.
Thoroughly clean the assembly before starting testing or repairs Cleaning simplifies the work of inspection.

Apply identifying tags or labels to matching ends of conduits and tubes and note their relative locations/positions and
routing before disconnecting/removing.

Note the positions of operating levers with the valves both open and closed, before removing the levers. Reinstall all
operating levers in their original relative positions at reassembly.

Use chain hoists, jacks or other approved lifting devices when lifting heavy components. Position the lifting device to
remove components with straight line motions and set or tighten to relieve loads on the mounting hardware before all
hardware is removed.

Protect all removed components, even when known defective, to ensure availability for reinstallation, repair or salvage.

Install covers on all open lines or ports, both the plant and removed parts, to prevent entry of foreign objects.

Maintain the cleanliness of the work area during disassembly of removed parts to avoid contamination of internal
mechanisms Give particular attention to tubes, conduits, valves, cylinders, and other liquid or air system components.

Replace all removed O-rings, lock-washers, locknuts, packing, gaskets, and seals with new parts Clean/scrape sealing
surfaces with non-metallic tools. Lubricate the 0-rings with a heavy petroleum based grease at installation.

NOTE

The following sections may contain commercial service manuals which address a single item.
These manuals may be in slightly different format. The commercial manuals contain the
information necessary for service of the item. A complete review of the data should precede any
service action.

NOTE
In addition to these service instructions complete plant preventive maintenance checks and
services (PMCS) and a lubrication Order (LO) are provided. In case of a conflict between these

documents and any instructions found in this section (commercial manuals) the PMCS and the LO
shall take precedence.
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3-2 Control Van

The control van Is trailer mounted and contains the controls and indicators necessary to start, monitor, change and stop
the asphalt mixing process.
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BLENDING
CONTROLLER CALIBRATION SCALE
MOTOTR CONTROL PRINTER WEIGHT INDICATOR
CENTER
ENVIRONMENTAL S N N
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Figure 3-1. Control Van Components
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3-2-1 Burner Control

This section of the Maintenance Manual contains partial or complete pages from the vendors manual or catalog
sheet. Refer to the Parts Manueal TM 5-3895-374-24P, section C1, for a parts breakdown and additional
information.

CAGE NAME and ADDRESS TELEPHONE FAX NUMBER
Code
31934 Hauck Manufacturing (717) 272-3051 (717) 273-9882
P.O. Box 90
Lebanon, PA 1722042

Description: Burner Control

Model BCS3000 Controller
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éi . INSTRUCTIONS
= 7
e ®

Asphatt Eguipment

BCS-3000 F
TABLETOP
BURNER CONTROL SYSTEM

TABLE OF CONTENTS

Subject Page
A, GENeral INfOMMEALION........ueiie ittt e e st e e e s sbb e e s snbae e e s snbeeeessnbeereeeeane 2
B.  ReceiviNg and INSPECHION ......oouuuiiiiiiiii ettt ettt et e e e e s 3
[ O [ 0153 1= 1| F= 1o PO PP TOPPPPPPPN 3
D B Yo 10111 1= o £ OO PP UP SRR PPN 7
E.  FNAI CRECKOUL. ...t e e et e e e e e e e e nee s 9
N L= M@ L= =1 (o] o IO TP PP PP PP PPN 9
G. UDC3000 Microprocessor Temperature Controller.........ccccccvvvvviviiii e, 11
H.  Configuration RECOIM SNEEL.......ccciiiiiiiiiiii e 13
. Recommended SPare PartS .......ccccooiiiiiiiiiiiie e 15

These Instructions are intended to serve as guidelines covering the installation, operation, and maintenance of Hauck
equipment While every attempt has been made to ensure completeness unforeseen or unspecified applications.
details. and variations may preclude covering every possible contingency Therefore, should further information be
required or desired or should particular problems arise which are not covered sufficiently for the purchaser s purpose,
the matter should be referred to Hauck. GP467F

HAUCK MANUFACTURING CO., P Box 90, Lebanon, PA 17042 717-272-3051
11/90 Fax 717-273-9882 Telex 671-1457
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DRAWINGS AND SUPPLEMENTAL LITERATURE

Panel Assembly, Dual Temperature Control

System Schematic
Wiring Diagram

Panel Assembly, Tabletop Recorder
Wiring Diagram, External Components & Junction Box

Troubleshooting Flowchart

A. GENERAL INFORMATION

CAUTION

DO NOT USE A BURNER CONTROL MOTOR WHICH
INCORPORATES A 24-VOLT TRANSFORMER WITH
THIS PANEL.

If you are retrofitting this panel to an existing system, it
may be necessary to remove the cover(s) from your
existing control motor to determine whether or not It
incorporates the transformer If it does, physically remove
the transformer or, at a minimum, cut/remove all leads
originating from the transformer and tape them to prevent
accidental shorting or grounding

IF A CONTROL MOTOR WITH A 24-VOLT
TRANSFORMER IS CONNECTED TO THIS PANEL,
EXTENSIVE DAMAGE TO THE MODEL UDC3000
MICROPROCESSOR TEMPERATURE CONTROLLER
WILL RESULT.

The BCS-3000 is compatible with Barber-Colman
medium and high torque motors. Other actuators may
require revised electrical hookup

TM 5-3895-374-24-1
GP467FB

CY4466
CX4465
CY4467
Cw4468
GY3442
CX4481

The BCS-3000 tabletop control panel provides burner management and temperature control of a single pilot-ignited burner
firing on either gas or oil. The spark ignited, gas fired pilot Is interrupted after the main burner flame has been established.
Two Honeywell UDC3000 series microprocessor based controllers are provided for temperature control. The temperature
controllers are electrically linked to the burner control motor to automatically adjust the burner firing rate to keep the
process temperature near setpoint.

The STACK TEMPERATURE controller thermocouple senses the temperature of the exhaust gases while the MATERIAL
TEMPERATURE controller thermocouple Is positioned to read the temperature of the material as it exits the dryer. Both
instruments generate a motor positioning output based on the difference between the controller setpoint and process
temperature input. The CONTROL MODE selector switch enables the Operator to assign control of the burner to either
controller. An alarm contact in the STACK TEMPERATURE controller is used to shut down the system if the preset high

temperature limit is exceeded.
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GP467FB
CAUTION

If the process system, such as a rotary dryer application, has a fabric filter dust collector (baghouse),
consult the manufacturer for recommended baghouse temperature limitations.

See Section G, Example 3 for entering the desired Alarm Setpoint.

B. RECEIVING AND INSPECTION

Upon receipt, check each item on the bill of lading and/or invoice to determine that all equipment has been received. A
careful examination should be made to ascertain If there has been any damage in shipment.

IMPORTANT

For optimum use of the Hauck panel, it Is suggested that the Hauck drawings provided be referred to for
recommended switch and valve installation and wiring. In the event any recommended switch application
is not utilized, It will be necessary to connect a jumper wire(s) between appropriate terminals on the
control panel or burner junction box, as applicable Such determination remains the responsibility of the
customer, based upon his application, accepted safe installation and operating procedures, and any
applicable governmental regulations.

C. INSTALLATION

=

Locate the panel on a firm support in an area which is protected from the weather and free of vibration.
IMPORTANT

The operating specification of 32-142 deg F., 595% relative humidity, noncondensing, should be
considered in selecting the location for the panel.

2. Provide 120 Vac single phase GROUNDED NEUTRAL power to the burner control panel. It is recommended that the
customer provide and install a master disconnect switch to interrupt power service to the panel. Maintain polarity as
Indicated on the drawings provided when wiring the main power source to the panel.

3. Install a Heavy gauge (No. 12 AWG minimum) ground wire between the panel ground terminal and "Earth" ground.
Install and wire the burner and system limit switches, fuel valves, flame scanners, ignition transformer, and other
associated components as shown in the drawing provided. SEE THE CAUTION above pertaining to certain aggregate
drying applications.

4. Install the Hauck stack temperature thermocouple, as applicable, in the dryer exhaust duct to sense exhaust gas
temperatures. Install the thermocouple as detailed Infigure 1]
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Exhaust Duct (Located Before Dry
Dust Collector & Exhaust Fan)

When two thermocouples are used with baghouse
installation locate before and after baghouse.

——
1-3/8" Dia. 1/2" Conduit
Connection
1" Pipe Coupling Dryer Stack
Center over 1-3/8 dia. hole Thermocouple Assy.

and weld.

Fig. 1-Drawing showing placement of thermocouple In exhaust duct.

IMPORTANT

RUN THE THERMOCOUPLE LEAD WIRE SEPARATE FROM ALL OTHER CABLES TO AVOID
INTERFERENCE TO THE T/C SIGNAL

The thermocouple wire is Iron constantan, the iron wire (red) connects to the negative terminal and the
constantan wire (white) connects to the positive terminal. If there Is any doubt about the identity of the
wires, the iron wire can be identified since its magnetic and the constan tan is not.

5. Install a Hauck Rapid Response Material Temperature Thermocouple in the material discharge chute to sense the
temperature of the material leaving the dryer. The thermocouple should be Installed as shown i figure 2]

6. Wire the thermocouples to the proper terminals in the panel.
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’//-ACCESS DOOR

BRASS ADAPTER
BUSHING

o— THERMOCOUPLE

4 :' é)_, SET-SCREW
" PIPE— ':/
COUPLING / =

(tNSTALLED BY

CUSTOMER) . 4/‘
DAM NS ’T

‘ rf 107

REF
- —_
-
/ (o
DISCHARGE -
CHUTE
i
lse—REF

Fig. 2-Drawing showing the placement of the thermocouple and "dam" in the dryer discharge chute.

IMPORTANT

A small clearance (I" maximum) should be provided under the thermocouple so material will not be
trapped between the thermocouple and the chute Trapped material will cause a heat loss path and the
thermocouple will give erroneous readings.

The thermocouple should make good contact with the material but not be subject to severe abrasion caused by high
velocities. If the material is moving so fast that it bounces and leaves air adjacent to the thermocouple, the temperature it
senses will be lower than the material. It may be necessary to place a dam in the chute so that the thermocouple Is in a
relatively slow moving area next to the dam. The dam must only be wide enough and high enough to create a localized
area of build-up where the material loses velocity BUT DOES NOT STOP FLOWING. The thermocouple must not be
located in a stagnant zone or erroneous temperature readings will result Because of the large number of variables
involved, it is impossible to set down any exact size or location of the dam that will always work. Field experimentation will

be necessary if good results are to be obtained. It is advisable to tack weld the dam in place so that it can be easily
modified if it fails to perform satisfactorily.

NOTE
During normal operation, the thermocouples should be rotated once a month to expose a different area of

its surface to the abrasive forces of the material. This procedure will Increase the effective life of the

thermocouple. If excessive wear occurs, a protective tube may be added to shield the shaft In the region
of the high velocity flow.
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NOTE

The thermocouple lead wires should be run separately from all other wiring. If run with other cables, stray
currents could cause false readings.

7. Mount the flame scanner(s) on the burner and wire the unit(s) into the panel
NOTE
The scanner cable(s) from the burner to the panel must be run separately from all other cables. If run with

other cables, stray currents could cause false scanner readings and nuisance shutdowns

8. Mount the exhaust fan flow switch in the dryer exhaust duct as shown ir_ figure 3]

£ XHAUST
GAS DIXCT

GASKET

WEAR SHIELD

EXHAUST FLOW
SYTCH ASSY

DIAPHRAM (STEM ALWAYS IN AN UP PCSITION)
FLTER

Ve meF

FoR TOP MOUNTED BRACKET
ROTATE SWITCH 90 & USE THIS HOLE

4 SCREwWS SHEET mETac Fic 2
‘_‘/ WEL HD TYPE T { (OCHw RSHERS

CuTouT 1n DUCT NOTE
Switch Assy To Be Mt'd On
4 WdOWLS 1IN DuCT Suction Side Of Fan
T8 DA

Fig 3-Drawing showing the installation of the exhaust fan flow switch.

9. Wire the exhaust flow switch to the appropriate terminals. The exhaust flow switch is an Interlock which requires the
exhauster to be operating prior to ignition of the burner.

10. If gas is used to fire the burner, wire the automatic valves and switches in the gas supply line to the appropriate
terminals On oil and LP fired systems, these units are normally prewired at the factory.

11. Wire the control cable to the control panel. Wire the other end of the control cable to the burner junction box, (if
applicable).

(PAGE 3-11)



TM 5-3895-374-24-1
GP467FB

12. Wire the suggested interlocks to the panel. Wire the other end of this cabling to the appropriate motor starter. Wire
the cable to the interlocks as follows:

Starter Interlock Wire Numbers

Combustion Blower 20 40

Exhaust Fan (if applicable) 27 41

Tertiary Air Fan (if applicable) 43 44
NOTE

Motor starter Interlocks must be dry contact switches. DO NOT USE OCCUPIED INTERLOCKS. The
interlock must be dedicated to the control panel function.

SPECIAL NOTE

Those customers utilizing Hauck start-up service should STOP at this point. The balance of the
installation will be completed when the Hauck service technician is on site.

D. ADJUSTMENTS

Please read section G to familiarize yourself with the operation of the UDC3000 Temperature Controller before proceeding
with the following adjustments:

1. Calibrate the UDC3000 MATERIAL TEMPERATURE Controller for 0 & 100% motor position as follows:
a. Make sure the panel POWER switch is In the OFF position
b. Carefully remove relay R4 from the Master Control Printed Circuit Board.

c. Install a TEMPORARY jumper wire between terminals 18 and 54 on the Master Control Board. This will allow the
burner control motor to be driven without firing the burner.

d. Turn the panel POWER switch ON and place the CONTROL MODE selector switch in the MATERIAL position.

e. Press and hold the [SET UP] key until the display reads CALIB POSITION.

f. Press the [FUNC] key to change the lower display to MTR TIME. Motor Time is the time required for the Control
Motor to move from its 0% to its 100% position. This value should be 40 for a Barber Colman Medium Torque
Motor or 20 for a Barber Colman High Torque Motor. If necessary, press the [«] or [ ] arrow key to change the

motor time.

g. Press the [FUNC] key again to display DISABL POS PROP then press the [«] arrow key to change the upper
display to DOAUTO.

h. Press the [FUNC] key to begin automatic slidewire calibration ZERO VAL will appear in the lower display and the
burner control motor will drive to its low fire position.

i. Verify that the motor has reached low fire then press the [FUNC] key again. SPAN VAL will appear in the lower
display and the control motor will drive to high fire.
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j- Verify that the motor has reached high fire then press the [FUNC] key to enter the motor span value Press the
[LOWR DISP] key to exit the calibration mode and return the controller to normal operation.

Move the CONTROL MODE selector switch to the STACK position and repeat steps e thru j above for the STACK
TEMPERATURE controller

Verify the setpoint of the High Stack Temperature Limit alarm in BOTH controllers as follows:
CAUTION

If the process system, such as a rotary dryer application, has a fabric filter dust collector (baghouse),
consult the manufacturer for recommended baghouse temperature limitations.

a. Press and hold the [SET UP] key until the display reads SETUP ALARMS.

b. Press the [FUNC] key once to change the lower display to A1S1 VAL. The upper display will show the current
alarm set point. Use the [« ] or [~ ] Arrow key to change to the desired High Stack Temperature Limit set point

c. Press the [LOWR DISP] key to exit the Set Up mode and return the controller to normal operation.
IMPORTANT

The two UDC3000 controllers are interchangeable. In the event of a Stack controller failure the Material
controller can be moved to the Stack Temperature controller housing and burner operation can be
continued utilizing STACK TEMPERATURE control. Before exchanging instruments VERIFY THE
SETTING OF THE HIGH STACK TEMPERATURE LIMIT ALARM.

Place the Temperature Controller in the Manual Mode and drive the Burner Control Motor to Its 0% and 100%
positions. Adjust the Burner Control Linkage, If required, to ensure that the Air Control Valve Is rotated through Its full
travel and that the Fuel Control Valve(s) move smoothly from their LOW FIRE to HIGH FIRE settings

Adjust the Low Fire Limit Switch cam so that the switch contacts are CLOSED when the burner is in the 0% position,
and so the contact OPENS when the burner position is slightly increased.

Adjust the Primary Air Limit Switch, if applicable, so that the switch contacts are CLOSED when the Primary Air Valve
is fully OPEN.

Turn the panel POWER switch to the OFF position. REMOVE THE TEMPORARY JUMPER WIRE FROM BETWEEN
TERMINALS 18 & 54 AND REPLACE RELAY R4.

Open the front of the panel and adjust the Purge Timer Potentiometer to obtain the desired Purge Time delay. Four
system air changes are required. Multiply the system volume (cu. ft.) by 4 Divide the result by the system purge fan
volumetric rate (standard cu. ft. per minute). The result will be the required Purge Time in minutes.
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Set the internal FUEL SELECTOR switch to the desired fuel position

Adjust the remaining limit switches to the values required by your application. Consult the Manufacturer’s literature for
the proper method of switch adjustment.

Final adjustment of the low and high pressure switches should be made at the time of Initial startup. To adjust the
LOW air pressure switch, reduce the air pressure at the burner until the burner goes out or Improper combustion takes
place * The pressure should then be increased by whatever amount is necessary to maintain ignition or the desirable
condition.* The LOW fuel pressure switches should also be adjusted to break at a pressure just below that required to
maintain burner ignition at the desirable condition.* The HIGH fuel pressure switches should be adjusted to break at a
pressure just above that obtained at the burner during correct high fire operation. Refer to vendor literature for correct
method of switch adjustment.

*IMPORTANT

Fuel flows should not exceed the amount of available air for combustion In normal operation in order to
prevent formation of carbon monoxide and/or unburned fuel. The fuel flows should be limited by setting
the high fuel pressure switches to prevent incomplete combustion in normal circumstances If atmosphere
is of a reducing type (i.e. , CO or unburned fuel present), additional safety precautions will dictate the
proper setting of the high pressure switches.

. FINAL CHECKOUT

Be sure that all equipment and components have been installed in accordance with the manufacturer’s Instructions
and drawings.

Verify that all necessary preliminary adjustments have been made.
Be sure all switches and valves are properly installed and correctly wired
Be sure all traps and filters in the system which may have accumulated dirt or other foreign material

Make a final check of all fuel and air supply lines for leaks caused by loose fittings, unions, valves, etc.

. PANEL OPERATION

With the panel power OFF, open the hinged door and verify that the FUEL SELECTOR switch is In the desired
position.

Open all manual shutoff valves to supply air and fuel to the system.

Place the panel POWER switch in the ON position, the following events will occur.
a. The alarm horn will sound. Press the ALARM SILENCE pushbutton.

b. The burner control motor will drive to Its low fire position.

c. The Tertiary Air Damper, If applicable, will drive OPEN for purge.
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Start the combustion air blower and other related plant equipment.

Place the CONTROL MODE selector switch in the STACK position and verify the setpoint of both temperature
controllers

If all system limits are CLOSED, the LIMITS CLOSED light will come ON and the purge timer will begin its timed
delay.

Press the LIMITS SET pushbutton to energize the limits hold circuit.
NOTE

If a momentary break In the limits circuit causes the system to shut down, the LIMITS CLOSED light will
come ON again as soon as the limits circuit is again satisfied To aid in troubleshooting, the LIMITS SET
light will go OUT and remain OUT. This indicates that the shutdown was caused by one or more of the
switches in the limits circuit rather than by a flame failure.

After the Purge timer has completed Its timed delay; purge latch relay, R1, will be energized and the PURGE
%gtl\c/)lrl?LETE light will come ON The Tertiary Air Damper, If applicable, will be released to follow the burner fuel control
Verify that the burner control valve Is in the low fire position

Press and HOLD the PILOT pushbutton to start the pilot Ignition sequence.

a. The load relay and safety switch heater of the Honeywell RA890G flame relay will be energized.

b. The Ignition transformer and pilot solenoid valve will be energized.

If a satisfactory flame Is recognized by the UV detector

a. The safety switch heater will be de-energized.

b. Auxiliary Flame relays, R4 & R5, will be energized

c. The purge timer, 1TR, will be de-energized and reset.

d. Alarm Silence relay, R6, will be de-energized, and the flame alarm circuit will be reset.

e. The PILOT ON light will come ON.

Release the PI LOT pushbutton.

If a satisfactory flame is not established within the safety time of the RA890G flame relay:

a. The safety switch heater will continue to heat until it trips.

b. The pilot solenoid and Ignition transformer will be de-energized.

c. The RESET light will come ON. It will be necessary to open the access door on the front enclosure and reset the
flame relay before proceeding

CAUTION

It is recommended that power be shut off before opening the control panel. If the panel remains "hot"
while resetting the flame relay, exercise CAUTION to avoid contact with exposed terminals and wiring.
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14. Momentarily move the MAIN FLAME switch to the START position to ignite the main burner. Main flame hold relay,
R3, will be energized and latched on.

AUTOMATIC FUEL VALVE APPLICATIONS

a. The main fuel and fuel blocking valves will OPEN and the gas vent or oil return valve as applicable will CLOSE.
b. Trial for ignition timer, 2TR, will begin its timed delay (10 seconds for gas or 15 seconds for oil).

MANUAL RESET MAIN GAS VALVE APPLICATIONS

a. The main gas vent valve will CLOSE and the gas blocking valve will OPEN.
b. Manually operate the main gas valve lever to ignite the main burner and begin the 10 second trial for ignition
15. After the trial for ignition period has been completed
a. The Ignition transformer and pilot solenoid valve will be de-energized.
b. The PILOT ON light will go OUT and the MAIN FLAME PROVED light will come ON.
c. Low fire hold timer, 3TR will begin its timed delay.
NOTE

If the main burner falls to ignite within the trial for ignition period the pilot and main fuel valves will CLOSE
and the alarm horn will sound Silence the alarm and allow the system to repurge before attempting to
relight the pilot and main burner.

16. After the low fire hold timer has completed its delay (5 seconds for gas or oil):
a. The burner control motor will respond to the output of the STACK TEMPERATURE controller.

17. Start material feed to the dryer and press the [MAN/AUTOQ] key of the STACK TEMPERATURE controller to place the
controller in the AUTOMATIC mode.

18. After the MATERIAL TEMPERATURE controller begins to respond to the material exiting the dryer drum, the
CONTROL MODE selector switch may be moved to the MATERIAL position and the MATERIAL TEMPERATURE
controller placed in the AUTOMATIC mode to transfer control of the burner motor to the material controller.

19. To terminate burner operation move the MAIN FLAME switch to the OFF position and press the ALARM SILENCE
pushbutton.

G. UDC3000 MICROPROCESSOR TEMPERATURE CONTROLLER

The UDC3000 Temperature Controllers have been preset at the factory with tuning parameters which generally produce
accurate temperature control. If you experience temperature control problems, PLEASE CONTACT THE HAUCK
SERVICE DEPARTMENT before adjusting the tuning parameters.

[Figure 4]shows the Operator interface of the UDC3000. The following paragraphs describe the function of the various
displays and keys. Examples are given for changing the Controller Set Point, positioning the Burner Control Motor in the
Manual Mode, and changing the High Stack Temperature alarm set point. Additional information on the UDC3000 is given
in the vendor literature.
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Fig 4-UDC3000 Temperature Controller

UPPER DISPLAY: Normally shows Process Variable temperature Also displays parameter values or selections when
in the Configuration Mode.

LOWER DISPLAY: Shows value of Set Point, amount of deviation from Set Point or Motor position in % Also displays
function groups and parameters when in the Configuration Mode.

ALARM 1 INDICATOR: Lights when Alarm 1 setting has been exceeded
RSP INDICATOR: Lights when remote Set Point or 2nd Set Point has been selected.

OUT1, OUT2 INDICATORS: Shows when Temperature Controller output relay Is energized to drive the Burner Control
Motor.

UNITS INDICATOR: Indicates degrees F or degrees C is being displayed.
AUTO/MANUAL INDICATOR: Indicates A for Automatic or MAN for Manual controller mode.

DEVIATION BARGRAPH: Shows deviation between Process Variable and Set Point. Each red bar indicates a
deviation of 1% of span (7 5 Degrees F for Type J TC L range)

[SET UP] KEY: Places the controller in the Set Up mode Sequentially displays Set Up and Calibration groups and
enables the [FUNC] key to display individual functions within each Set Up group. Selections made In this mode affect
the basic operation of the Controller (deg C or deg. F, Thermocouple type, Alarm type, etc ). These codes have been
preset by Hauck and should not be changed without consulting the Hauck service department.

[FUNC] KEY: Used In conjunction with the [SET UP] key to select the individual functions within a Set Up group
Alternately selects between 2 local Set Points.

[LOWR DISP] KEY: Selects the operating parameter shown in the Lower Display
SP: Controller Set Point

2SP: Second local Set Point when so configured

DEV: Deviation between Process Temperature and Set Point

OUT: Burner control motor position expressed as a percentage

(0= Low Fire 100= High Fire).
Also used to exit the SET UP mode and return the controller to its normal operating mode.
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12. [MAN/AUTQ] KEY: Alternately selects Manual or Automatic control mode.
13. [AUTO TUNE] KEY: Starts the Automatic Tuning procedure. KEY ERROR appears If Auto Tune disabled.
14. [RUN/HOLD] KEY: Not used.
15. [~] KEY: Used to increase Set Point, % Output or Configuration values.
16. [ ] KEY: Used to decrease Set Point, % Output or Configuration values.
EXAMPLE 1: CHANGING THE SET POINT
Press the [LOWR DISP] key until SP and the current set point appears in the lower display
Press and hold the [« ] key to increase the set point value. To make changes more quickly, press the [ Y] key while
holding [ ] key. This will shift the changing digit one place to the left. To decrease the set point value, reverse the
above procedure.

EXAMPLE 2: POSITIONING THE CONTROL MOTOR IN THE MANUAL MODE

Press the [AUTO/MAN] key to place the Controller in the Manual Mode. The MAN indicator will come ON and the
lower display will automatically change to show % OUT.

Press and hold the [« ] key to increase the % Output value To make changes more quickly press the [ ] key while
holding [« ] key This will shift the changing digit one place to the left.

To decrease the % Output value, reverse the above procedure.
EXAMPLE 3: CHANGING THE ALARM SET POINT
Press and hold the [SET UP] key until the display reads SETUP ALARMS.

Press the [FUNC] key once to change the lower display to A1S1 VAL. The upper display will show the current
alarm set point. Use the [« ] or [~ ] arrow key to change to the desired set point

Press the [LOWR DISP] key to exit the Set Up mode and return the controller to normal operation.
CAUTION
If the process system, such as a rotary dryer application, has a fabric filter dust collector (baghouse),

consult the manufacturer for recommended baghouse temperature limitations.

H. CONFIGURATION RECORD SHEET

Hauck part number 48736; Honeywell model DC3004-0-O0A-1-00.

Cold junction jumper in position W1. Alarm relay jumper In position W7 See page 3-21 of instruction manual for jumper
locations.
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SET UP
GROUP

TUNING

SH RAMP

AUTOTUNE

ALGORITHM

INPUT 1

CONTROL

OPTIONS

COMRS422

LOWER DISPLAY
(FUNCTION)

PROP BAND
RATE MIN
RESET RPM
LOCKOUT

SP RAMP
AT ENABLE

CONT ALG
OUT ALG

DECIMAL
UNITS
IN1TYPE

IN 1 HIGH
IN1LOW
BIAS IN |
FILTER 1
BURNOUT
POWER FREQ

PID SETS
SP SOURCE
RATIO

BIAS
POWER UP
SP HI LIMIT
SP LO LIMIT
ACTION
OUT HI LIM
OUT LO LIM
DROPOFF
DEADBAND
FAILSAFE
PB OR GAIN
MIN OR RPM

AUX OUT
REMOTESW

COMSTATE

UPPER
DISPLAY

15
0.00
100
NONE

DISABLE
DISABLE

PID A
POSITION

XXXX

DEGF OR
JTCLOW

770 F OR
20F OR
00

0

upP

(60 or 50 Hertz as specified on order)

1 ONLY

1 LOCAL

10

0

MANUAL

770 F OR
20F OR
REVERSE

100.0

00

0

4.0

0.0

PB PCT

RPM

DISABLE
NONE

DISABLE
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DEGC

410C
-7C

410C
-7C



ALARMS AIS1 TYPE

Al1S2 TYPE
A2S1 TYPE
A2S2 TYPE
AIS1 HI LO
ALARM HYST
AIS1 VALUE
A1S2 VALUE
A2S1 VALUE
A2S2 VALUE

RECOMMENDED SPARE PARTS

PART NO. oTY.

20577 1
20579 2
17292 3
40250 1
40743 1
40744 1
16169 10
44672 1
49937 5

DESCRIPTION

PV

NONE

NONE

NONE

HIGH

0.1

400 F OR
(Not Applicable)

(Not Applicable)

(Not Applicable)

Relay, UV, Honeywell No. RA890G-1260
Scanner, UV, Honeywell No. C7027A-1049-2
Relay, 3PDT, P-B No KUP14A15 or equivalent
Timer, Omnetics No MMS115A57480B

Timer, Omnetics No. MMS115A1714-1/4B
Timer, Omnetics No MMS115A1Z 9-1/2B
Bulb, 120V No. 6S6

Indicator, Neon, Radion No. BN2113-T

Bulb, 120V, C-H No. 120PSB
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TM 5-3895-374-24-1
Daily Operating Instructions

Tabletop Burner Control System
" BCS-3000F
i 5

OPERATION

1. Verify that the FUEL SELECTOR switch Is in the desired position and all appropriate manual shutoff valves are
open.

2. Turn the panel POWER switch to the ON position and press the ALARM SILENCE pushbutton.

3. Start all related plant equipment to provide air and fuel flow to the system.

»

Place the CONTROL selector switch in the STACK position and verify the setpoints of both temperature
controllers.

If all system limits are satisfied, the LIMITS CLOSED light will come ON.
Press the LIMITS SET pushbutton to energize the LIMITS HOLD circuit.
Wait for the PURGE COMPLETE light to come ON.

© N o U

Depress and HOLD the PILOT pushbutton until the PILOT ON light comes ON then release the pilot pushbutton.
NOTE

If the pilot does not light within the safety time of the RA890G flame relay, the RESET light will come ON.
Allow approximately 30 seconds for the safety switch to cool before opening the control panel and
pressing the flame relay reset button.

CAUTION

It Is recommended that power be shut off before opening the control panel If the panel remains "hot" while
resetting the flame relay, exercise CAUTION to avoid contact with exposed terminals and wiring.

9. Momentarily turn the MAIN FLAME switch to the START position.

10.The main fuel valves will be energized, the burner will be Ignited and the MAIN FLAME PROVED light will come
ON. The pilot will then be de-energized and the PILOT ON light will go OUT.

11.The low fire hold timer (5 seconds for gas or oil) must time out before control of the burner motor is passed to
the STACK TEMPERATURE controller.

12.Start material flow to the dryer and place the STACK TEMPERATURE controller in the AUTOMATIC mode

13.After the MATERIAL TEMPERATURE controller begins to respond to the material exiting the dryer, the
CONTROL switch may be moved to the MATERIAL position and the controller placed in the AUTOMATIC
mode to begin material temperature control. Alternately, the switch may be left in the STACK position for
continued stack temperature control.

14.To terminate burner operation, turn the MAIN FLAME switch to the OFF position.

These instructions are Intended to serve as guidelines covering the Installation, operation, and maintenance of
Hauck equipment While every attempt has been made to ensure completeness, unforeseen or unspecified
applications, details, and variations may preclude covering every possible contingency Therefore, should further
information be required or desired or should particular problems arise which are not covered sufficiently for the
purchaser’s purpose, the matter should be referred to Hauck

HAUCK MANUFACTURING CO., P O Box 90, Lebanon, PA 17042 717-272-3051
Fax 717-273-9882 Telex 671-1457
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SEE PAGE F-1 FOR FOLD-OUT 1 AT REAR OF BOOK.
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SEE PAGE F-3 FOR FOLD-OUT 2 AT REAR OF BOOK.
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SEE PAGE F-5 FOR FOLD-OUT 3 AT REAR OF BOOK.
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SEE PAGE F-7 FOR FOLD-OUT 4 AT REAR OF BOOK.
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NO REVISIONS
1] 1-89-4 GHL 1-3-89
2] 17-89-1 GHL 1-17-89
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SEE PAGE F-9 FOR FOLD-OUT 5 AT REAR OF BOOK.
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3-2-2 Damper Control
The damper control regulates the air flow through the drum. This is accomplished by opening or closing the exhaust

louvers in the section above the exhaust blower. The damper actuator and the exhaust louver actuator are one In the
same.

This section of the Maintenance Manual contains partial or complete pages from the vendors manual or catalog
sheet Refer to the Parts Manual TM 5-3895-374-24P, section C1, for a parts breakdown and additional Information.

CAGE NAME and ADDRESS TELEPHONE FAX NUMBER

Code

31934 Hauckvianufacturing (717 272-305% (717 273-9882
P.O. Box 90

Lebanon, PA 1722042

Description: Damper Control
Model DPS3000 Controller
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Ei . INSTRUCTIONS
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Asphate Eguipment

ELECTRONIC DRYER PRESSURE
CONTROL SYSTEM DPS-300

TABLE OF CONTENTS
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Appendix C:  On Time Calculations & Effects Of Tuning
ParamMELErS ... 18

These Instructions are intended to serve as guidelines covering the installation, operation, and maintenance of Hauck
equipment. While every attempt has been made to ensure completeness, unforeseen or unspecified applications,
details, and variations may preclude covering every possible contingency WARNING TO PREVENT THE
POSSIBILITY OF SERIOUS BODILY INJURY, DO NOT USE OR OPERATE ANY EQUIPMENT OR COMPONENT
WITH ANY PARTS REMOVED OR ANY PARTS NOT APPROVED BY THE MANUFACTURER Should further
information be required or desired or should particular problems arise which are not covered sufficiently for the
purchasers purpose, contact Hauck Mfg Co.

HAUCK MANUFACTURING CO., P.O. Box 90, Lebanon, PA 17042 717-272-3051 GP470Ai
10/93 Fax 717-2739882 Telex’ 671-1457
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A. GENERAL INFORMATION

The Hauck Dryer Pressure Control System (DPS) continuously monitors and automatically controls dryer draft by
modulating a mechanical exhaust damper. A variable capacitance type differential pressure transmitter measures dryer
draft and supplies a 4-20mA signal to the pressure control instrument. The microprocessor based controller provides time
proportional outputs to the exhaust damper actuator. The duration and direction of actuator travel is determined by the
difference between measured draft and the controller setpoint.

The DPS system has been designed to interface with Hauck BCS burner control systems and includes provisions for
holding the damper closed prior to exhaust fan start-up. The system also incorporates a 24Vdc transmitter power supply,
manual control switches and variable setpoint capability. See section G for detailed operating instructions.

B. MODEL NUMBER INTERPRETATION AND ORDERING INFORMATION

TO ORDER:

Control System, DPS 3 0 0 A-0 0 0 Dryer Pressure

4 T
Options
0 - None
1 - Variable Setpoint
Dryer Pressure System 2 - Other
Series ‘—— Transmitter
0 - Hauck -0.8 to +0.2" wc
Housing 1 - Hauck 0.0 to -1.0" wc
0 - Stand Alone Enclosure 2 - Hauck 0.0 to -3.0" wc
1 - Panel Mount 3 - Other
Actuator Damper Application
0 - B-C Medium Torque 0 - Exhaust Fan Damper
1 - B-C High Torque 1 - Air Damper
2 - Duff-Norton* 2 - Eductor
3 - Other 3 - Other
Dundicadt i am MAdAT

* Requires intermediate relays

A complete DPS system consists of the following items:
- Controller assembly
- Transmitter
- Manifold kit (includes transmitter mtg. bracket, shutoff cocks,
snubber and fittings. 1/4" Copper tubing supplied by others).
- Exhaust damper actuator
- Transmitter-to-instrument cable
- Damper actuator-to-controller cable
- Intermediate relays (for Duff-Norton or other actuator requiring
more than 3-1/2 Amps).
- Optional Signal Conditioner for variable setpoint operation
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APPLICABLE DRAWINGS
CX4986 System Schematic
CY4987 Layout & Schematic
CY5077 Dimensions & Parts
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D. RECEIVING AND INSPECTION

TM 5-3895-374-24-1
GP470FA

Examine all parts to determine if there has been any damage in shipment. If equipment is to be stored prior to installation,

provide a dry storage

area.

E. CONTROLLER ASSIEBLY DIMENSIONS

_

10’/////)k\\\\\\\\r\\\\\\g GP470FA
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<(:::::\% 7-29/32
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v
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N

74 -4 174
1 ¥
T
4
d o N i__l
(4) 120 DA HOLES -/

172

CONTACT BLOCK RELEASE LEVER
(FOR LAMP REPLACEMENT)

9/32

CY5414

Fig. 2
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E. INSTALLATION

CONTROLLER

The controller assembly is available in two models. The DPS-300 is a stand alone unit and should be placed on a flat
surface convenient to the operator. The DPS-310 is a panel mount unit and requires a 4-1/2" high x 6-3/4" wide cutout.
Referencé figure 2| for detailed dimensions.

PRESSURE TAP

Depending on the burner/blower orientation, the pressure tap can be located in a 10 o’clock or 2 o’clock position with a top
feed conveyor or above the horizontal centerline with a bottom feed conveyor. Avoid locating the tap directly in back of a
top feed conveyor to prevent material from acting as a filter in sensing dryer suction.

Cut a hole in the dryer breeching large enough to accommodate a 1" pipe coupling. In addition to the above location
constraints, the hole for the pipe coupling should be centered on the breeching midway between the outer edge of the
breeching and the outer edge of the combustion chamber or shell. On a drum mix plant, the tap can be parallel with the
centerline of the dryer, while on a batch plant it is advisable to slant the tap at a downward angle to the dryer centerline to
prevent aggregate from collecting in the pipe coupling.

Bush the pipe coupling to accept a 1/4" copper tubing sensing line. Carefully route the tubing to the transmitter, keeping
the line as short as possible and avoiding hot spots along the breeching. Connect the tubing to the transmitter manifold.

TRANSMITTER AND MANIFOLD KIT

The transmitter must be mounted on a vibration free support and shielded from direct flame radiation. The operating
temperature range is 0 to 1600F. Bolt or weld the transmitter mounting bracket to the support BEFORE mounting the
transmitter to the bracket. Connect the transmitter manifold to the HIGH pressure tap when using the -0.8 to +0.2" wc
transmitter. The LOW pressure tap is left open to atmosphere as a reference.

On applications using a 0.0 to -1.0" wc or 0.0 to -3.0" wc transmitter the manifold is connected to the LOW pressure tap
and the HIGH tap is left open. In either case, the open tap must be shielded from wind and other disturbances and should
not be in a position to collect dirt or water. The manifold moisture drain should be positioned vertically down.

INTERCONNECTING WIRING

Refer to[figure 3lfor wiring details. Remove the top (2" x 2.5") cover from the transmitter to access the transmitter terminal
strip. Note that polarity is marked on the cover plate. The 4-20mA signal from the pressure transmitter to the controller
should be run via a shielded, twisted pair cable with the shield grounded at one end only. This cable should be separated
from all AC control and power cables to prevent signal interference.
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Provide 115Vac grounded neutral power to terminals L1, L2 and GND on the rear of the DPS. Install intermediate relays if
required and wire the damper actuator to the instrument assembly terminal strip per the appropriate diagram.

DIGITAL PRESSURE CONTROL

IGNDIUIulul“J‘|5l°l7la]9Ilo]zz[;gTHIG] GP470FA
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Fig. 3

(page 3-37)



TM 5-3895-374-24-1
GP470FA

G. OPERATION

DC200E CONTROLLER

The Honeywell DC200E controller has been configured at the factory with parameters which generally produce accurate
pressure control. Before making any field adjustments, other then as noted in this instruction sheet, PLEASE CONTACT
THE HAUCK SERVICE DEPARTMENT.

Figure 4 shows the front face of the DC200E instrument. Following[figure 4 lare functional descriptions of the displays and
keys.

GP470FA
®\\“L'h‘2 888/“’ /®
Lm-'la /
’ ()
slslslslsl4—
FUNCTION|| DISPLAY RESET SET UP ’/®
Oy
AUTO RUN
TUNE A v HOLD
\
54159
Fig. 4
1. Upper Display: Normally displays drum suction in inches of water. Setpoint (SP or 2SP), deviation (DEV) and
output (OUT) values may be shown on demand. Parameter values are displayed when in the configuration setup
mode.
2. Lower Display: Displays function groups and operator prompt when in the configuration setup mode. Also
displays SP, PV, DEV, and OUT parameter prompts when the DISPLAY key is pressed.
3. ALM 1: llluminated when alarm 1 setting has been exceeded. Alarm 1 is normally not configured for aggregate

drying applications.

4, R: llluminated when the remote setpoint or second local setpoint has been selected.
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5. OUT 1 or 2: Indicates the controller output relay has been energized to drive the damper actuator. OUT 1 closes
and OUT 2 opens the exhaust damper. Note that these outputs are not functional when the HOLD light is on or
MANUAL operation has been selected.

6. [SET UP]: Places the controller in the configuration set up mode. Scrolls through set up groups and enables the
[FUNCTION] key to access parameters within each group. The DC200E instrument has been factory configured
by Hauck and should not require field adjustment, except as noted in these instructions.

7. [FUNCTION]: Used in combination with the [SET UP] key to display and select functions within the set up groups.
Also used to toggle between local and remote setpoints or between two local setpoints when so configured.

8. [DISPLAY]: Allows viewing of local setpoints (SP or 2SP), remote setpoint (RSP), deviation (DEV) or output
(OUT) values. Also used to exit the set up mode and return the controller to its normal operating mode.

9. [ A ]: Used to increase the setpoint, or change configuration values.

10. [ v ]: Used to decrease the setpoint, or change configuration values.

POWER

A power OFF-ON rocker switch is located on the rear panel of the DPS controller assembly. A 5x20mm 10 Amp fuse
protects against overloads and short circuits.

HOLD

For aggregate drying applications, it is normally desired to hold the exhaust damper in its fully closed position until after the
exhaust fan has been started. The DPS control system incorporates a hold relay and circuitry for this purpose. The
controller will remain in the hold mode and the HOLD light will remain on until 120Vac is supplied to DPS terminal 41.
Power from terminal 41 of Hauck’s BCS control panel may be used for this purpose as it remains powered after the
exhaust fan limits are closed. DPS terminal 3 is the neutral for the hold circuit relay and should be connected to BCS
terminal 3 when used in this manner. A jumper is installed between terminals 7 and 10 to 'hold’ the exhaust damper in the
closed position. This jumper may be repositioned between terminals 6 and 10 if it is desired instead to hold the damper
open. Note that the DPS system is not operational until after the hold relay is energized.

MANUAL

The DPS controller manual mode is activated by an alternate action pushbutton. When activated, the OPEN and CLOSE
pushbuttons will be illuminated and may be used to drive the damper actuator. Note that the manual mode is not
operational until after the hold relay has been energized and the HOLD light is extinguished.
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LAMP REPLACEMENT
Use the following procedure to replace the HOLD, OPEN and CLOSE indicator lamps if necessary.

1. Move the POWER rocker switch to the off position.

2. Remove the top half of the instrument enclosure if applicable.

3. Move the contact block release lever to the right as viewed from the front. (Sedfigure 2])
4, The lamp module is now free to slide to the rear in order to access and replace the bulb.
H. ADJUSTMENTS

TRANSMITTER ZERO

Turn the DPS power switch on and allow the unit to warm up for at least 10 minutes before adjusting the transmitter zero.
Temporarily disconnect the sensing line from the transmitter pressure tap. The upper display of the DPS controller should
read 0.00. Remove the front (3" x 4") cover from the transmitter and adjust the zero (upper) potentiometer, if required,
until the controller reads 0.00. Do not adjust the span (lower) potentiometer. Replace the transmitter cover and reconnect
the sensing line.

DAMPER LINKAGE

The linkage between the damper and the actuator should be installed to allow the damper to drive to a full open and closed
position. The linkage arm on the motor should have an adjustment slot to allow modification of this range. Install a
temporary jumper between terminals L1 and 41 and between L2 and 3 in order to release the controller from HOLD.

Press the MANUAL pushbutton to illuminate the OPEN and CLOSE pushbuttons. Use the OPEN and CLOSE buttons to
drive the damper actuator and adjust damper linkage. Remove the jumper wires to re-establish normal hold circuit
operation.

SETPOINT
Press the [DISPLAY] key until the lower display reads SP. The upper display will show the current setpoint value. Use the

[‘] or [v] key to change the setpoint value if desired. Note that by holding one key and momentarily pressing the
other the setpoint value will change by tenths rather than by hundredths. Press [DISPLAY] once more to return to the
process variable (PV) display.

SECOND SETPOINT (2SP)

The DPS can be configured to provide two local setpoints. This feature enables the Operator to preset two setpoints and
to toggle between them by pressing the [FUNCTION] key. For example, if it were desired to maintain 0.50" draft during
system warmup but use 0.20" as the normal operating setpoint, the controller would be configured as follows:
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Press the [SET UP] key until the controller display reads SET CONTRL.

Press the [FUNCTION] key once. The lower display will read SP SRC and the upper display will read 1LOC.
Press the [#] key to change the upper display to 2LOC.

Press [DISPLAY] once to exit the setup mode.

Press [DISPLAY] until the lower display reads SP then use the [4A] or [v] key to change the upper display to

Press [DISPLAY] again until the lower display reads 2SP and use the [‘] or [ W] key to change the upper
display to 0.50.

To use the 0.50" setpoint for system warmup proceed as follows:

1.

Start the exhaust fan and other equipment required for plant operation. Verify that the HOLD, OPEN and CLOSE
indicators are off.

Press the [FUNCTION] key to illuminate the "R" indicator. The controller will utilize its second setpoint value and
control dryer draft at 0.50".

Press [FUNCTION] again to extinguish the "R" indicator and return to the normal operating setpoint of 0.20".

If the 4-20mA signal from the transmitter falls or is out of range due to over pressure, under pressure, open circuit or short
circuit: the lower display will flash INLIRNG. The controller may be configured to respond to an input failure in either of the
following modes:

If input 1 burnout is configured as DOWN, the controller will energize relay 2 in order to open the exhaust damper.

If input 1 burnout is configured as NONE the controller will de-energize both output relays and the exhaust damper will
maintain its last position.

The DPS is configured at the factory for DOWN scale burnout. Use the following procedure to change the burnout mode if
required.

1.

2.

Press [SET UP] until the display reads SETUP INPUTL1.

Press the [FUNCTION] key until the lower display reads BRNOUT. The upper display will show the current
burnout mode.

Use the [‘]key to change the burnout mode to either NONE or DOWN. Note that UP scale burnout will cause
the exhaust damper to close if an input failure occurs and is not recommended for aggregate drying applications.

Press [DISPLAY] to exit the setup mode and return to normal operation.
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The DC200E controller modulates the exhaust damper actuator in order to maintain dryer draft at the setpoint value. The
controller output ranges from 0 to 100% and is split between the Open and Close output relays as illustrated irl figure 5l

100 - 100
80 - + 80
—_ -t
60 - —+— 60
40 + —+ 40
4+ RELAY 2 RELAY 1 T
*DPEN” “CLOSE’

20 T puTtPUT putPuT T 20
0 —t—+— +——+— 0
0 10 20 30 40 50 60 70 80 90 100
CONTROLLER QUTPUT DISPLAY

54160

Fig. 5

The length of time that the output relays remain energized is calculated by the controller based on the following

information:

DEVIATION: The difference (+ or -) between the setpoint value and the measured draft.

PROPORTIONAL BAND: Determines the percent output that the controller will produce to correct the error. Decreasing
the proportional band will result in a larger output change in response to a deviation from setpoint. The proportional band
should be set as low as possible without causing the system to cycle continuously. Changes to the proportional band

setting may be made by the following procedure:

1. Press [SET UP] until the display reads SET UP TUNING.

2. Press the [FUNCTION] key once. The lower display will read PB and the upper display will show the current

proportional band value.
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Use the [‘] or [v] keys to change the proportional band value.

Press the [FUNCTION] key three more times until the lower display reads PB 2.

Use the [‘] or [v] key again to change proportional band 2 value. PB and PB 2 should always be set the
same to achieve balanced control.

Press [DISPLAY] to store the new settings and return to normal operation.

CYCLE TIME: Multiplied by the controller output (0 to 100% Open or 0 to 100% Close) to determine the actual on time of
the output relays. Faster actuators will require shorter cycle times to prevent excessive overshoot. Suggested cycle times
for standard actuators are listed below.

Actuator | Cycle Time

B-C Medium Torque 10 seconds
B-C High Torque 5 seconds
Duff-Norton 2 seconds

Change cycle times, if required, by the following procedure:

1.

2.

5.

6.

Press [SET UP] until the display reads SET UP TUNING.

Press the [FUNCTION] key until the lower display reads CYC Tl. The upper display will show the current cycle
time setting.

Use the [‘] or [v] keys to change the cycle time value.
Press the [FUNCTION] once more until the lower display reads CYC2TI.
Change cycle time 2 to the same value as cycle time 1.

Press the [DISPLAY] key to store the new settings and return to normal operation.

INPUT FILTER: The DC200E controller includes an electronic input filter which can be used to compensate for
disturbances at the pressure tap. If the displayed value is erratic even when the controller is in MANUAL and the
damper is stationary, set the input filter to 1 or 2 using the following procedure. Maximum filter setting should not exceed

2.

1.

2.

If the condition persists relocate the pressure tap.

Press [SET UP] until the display reads [SET UP INPUT1].

Press the [FUNCTION] key until the lower display reads FILTR1. The upper display will show the current filter
setting.

Use the [‘] or [v] keys to change the filter setting.
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4, Press [FUNCTION DISPLAY] to exit the setup mode and return to normal operation.

l. VARIABLE SETPOINT OPTION
On open fired systems such as the Hauck StarJet burner, the dryer draft setpoint is a critical factor in controlling the

amount of excess air in the system. The variable setpoint option adjusts the DPS controller’s setpoint in response to the
burner firing rate.

For example 0.05" wc draft may be sufficient at low fire while 0.30" wc draft may be required for proper operation at the

burner's maximum firing rate. As shown in figure 6, the DPS may be configured to automatically increase its setpoint from
-0.05" to -0.30" as the burner control motor moves from 0 to 100% output.

~-0.30 +
T VARIABLE SETPOINT
-T- EXAMPLE
PS |
SETPOINT |
.
+
+
-0.05 % ll 7' IL TLJI 71 Jr ﬁl ir

0 10 20 30 40 SO0 60 70 80 90 100

BURNER FIRING RATE
S4161

Fig. 6

The main component of the variable setpoint option is a signal converter module which plugs into a pre-wired socket in the
controller assembly. By connecting DPS terminals 22 and 23 to terminals 22 and 23 of a Hauck BCS burner control

system, the burner control motor slidewire feedback signal will be converted to a 4-20mA remote setpoint input signal for
use by the DPS controller.

The following procedure details the DC200E controller configuration required to accommodate the variable setpoint
operation.

1. Press [SET UP] until the display reads SET UP ALGOR.
2. Press the [FUNCTION] key until the lower display reads INPUT2.
3. Press the [‘] key to change the upper display to ENAB.
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4, Press [SET UP] again until the display reads SET UP INPUT2.

5. Press the [FUNCTION] key once. The lower display will read IN2 HI.

6. Use the [‘] or [v] keys to change the upper display to the setpoint value desired when the burner is firing at
100% (this would be -0.30 for the example given above).

7. Press [FUNCTION] again then use the [‘] or [v] keys to change the upper display to the setpoint value desired
when the burner is at low fire (-0.05 for the above example).

8. Press the [SET UP] key again. The controller display will read SET CONTRL.

9. Press the [FUNCTION] key until the lower display reads SP SRC then use the [‘ key to change the upper display
to REM.

10. Press the [DISPLAY] to exit the set up mode and return to normal operation.

An "L" appearing at the lower right of the controller display indicates that the controller is using its local setpoint for control.
Pressing the FUNCTION key will change "L" to "R" and the controller will use the remote setpoint generated by the signal
converter module.
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APPENDIX A:
CONTROLLER CONFIGURATION RECORD
SET UP LOWER DISPLAY FACTORY FINAL
GROUP (FUNCTION) CONFIGURATION SETTING
TUNING
PB 50.0
RATE T 0.00
MANRST 50
PB2 50.0
RATE2T 0.00
CYCTI Note (1)
CcycaTl Note (1)
LOCK CAL
A TUNE
AT ENB DIS
AT ERR NONE
ALGORITHM
CTRALG PDMR
INPUT2 DIS
OUTALG RLYD
INPUT 1
DECMAL 88.88
UNITS NONE
INITYP 4-20
IN1 HI Note (2)
IN1LO Note (3)
BIAS 1 0.0
FILTR1 0
BRNOUT DOWN
FREQ 60
DISPLY PR N
INPUT 2
IN2 HI -0.30
IN2 LO -0.05
FILTR2 0
CONTROL
SP SRC Note (4)
RATIO 1.0
BIAS 0.0
SP Hi Note (5)
SP LO Note (6)
PWR UP Note (7)
ACTION DIR
OUT HI 100.0
OUT LOW 0.0
DBAND 2.0
FAILSF 50.0
PBorGN Pb
MINRPM RPM
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ALARMS
A1S1TY
A1S2TY
A2S1TY
A2S2TY

NOTE

1)

)

®3)

4)
(5)

(6)

(7

0 seconds for Barber-Colman medium torque, DPS 3_0A

NONE
NONE
NONE
NONE

1

5  seconds for Barber-Colman high torque, DPS 3_1A
2 seconds for Duff-Norton, DPS 3_2A

5 seconds for all others, DPS 3_3A

0.20 for -0.8 to +0.2" wc transmitter range, DPS 3 _A- 0_
-1.00 for 0.0 to -1.0" wc transmitter range, DPS 3 A- 1
-3.00 for 0.0 to -3.0" wc transmitter range, DPS 3_A-_2_

-0.80 for -0.8 to +0.2" wc transmitter range, DPS 3_A- 0_
0.00 for 0.0 to -1.0" wc transmitter range, DPS 3_A- 1
0.00 for 0.0 to -3.0" wc transmitter range, DPS 3_A- 2

1LOC for standard models, REM for models with variable setpoint option, DPS 3_A- 1

0.20 for -0.8 to +0.2" wc transmitter range, DPS 3_A-_0_
0.00 for 0.0 to -1.0" wc transmitter range, DPS 3 _A- 1
0.00 for 0.0 to -3.0" wc transmitter range, DPS 3_A- 2

-0.80 for -0.8 to +0.2" wc transmitter range, DPS 3_A- 0_
-1.00 for 0.0 to -1.0" wc transmitter range, DPS 3 A- 1
-3.00 for 0.0 to -3.0" wc transmitter range, DPS 3_A-_2_

ALSP for standard models, ARSP for models with variable setpoint option, DPS 3_A-_1

MODEL NUMBER:

DC200E-1-01A-100000-0

DIP SWITCH SETTING:

SW1 Position 1 = off
SW?2 Position 2 = on
SW3 Position 3 = off
SW4 Position 4 = off
SWS5 Position 5 = on

JUMPER POSITIONS:

W5Control relay 1 = NO
J4Control relay 2 = NO

J5Alarm relay = NO

J8 Input 2 selection = 4-20
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APPENDIX B:
INTERMEDIATE RELAYS

When the damper actuator requires more than 3-1/2 Amps or 120 Vac, intermediate relays are required for controller
protection. The relays must be enclosed to protect personnel from electrical hazard. A NEMA 4 enclosure is required for
outdoor installations.

Provide a suitably sized fuse to protect the actuator. Wiring to the actuators and solid state relay terminals 1 and 2 should
be sized to accommodate the maximum expected current. #18 AWG wire is suitable for connections between the DPS
and solid state relay terminals 3 and 4.

Consult the manufacturer for the current required to drive the damper actuator. Solid state relays are available with 10
Amp, 25 Amp and 40 Amp ratings. Hauck recommends * Crydom relays which require a 6.8K Ohm 2W resistor between
terminals 3 and 4 as shown in the schematic diagram below.

ACTUATOR FUSE MOTOR MOTOR
POWER=—T{T_ T} OPEN CLDS
SOURCE :
1 2 1 2
SS RELAY SS RELAY
4 6.8K.2W 3 4 6,8K.2W 3
DPS, 6 s4162
DPS, 7 —9_.
DPS, L2
Crydom Model Rating Voltage
A2410 10 Amps 48-280 Vac
A2425 25 Amps 48-280 Vac
A2440 40 Amps 48-280 Vac

*Manufactured by:
International Rectifier Inc.
1521 E. Grand Ave.
El Segunda, CA 90245
Phone: 213/322-4987
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APPENDIX C:
ON TIME CALCULATIONS AND EFFECTS OF TUNING PARAMETERS

The following examples illustrate the calculations preformed by the controller to determine output relay operation. Various
deviations, proportional bands and cycle times are used to show their effect on the control action.

EXAMPLE 1:
Dryer Draft (PV) =-0.30" wc
Setpoint (SP) =-0.20" wc

Transmitter Range  (RG) = 1.00" wc (0.00" to -1.00" wc)
Proportional Band (PB) = 50%
Cycle Time (CT) - 5 seconds

Since the measured draft is greater than the setpoint the deviation is a positive value and the controller will respond by
energizing Relay 1 in order to Close the exhaust damper. The on time of relay 1 is calculated as follows:

DEV (SP - PV)
-0.20") - (-0.30")
0.10"

DEV

Output E—
PB x RG

0.10
0.50x1.0

0.20 Displayed as OUT 70.0 (50 + 20)

On Time : CT x Output :

:5x0.20:

1.0 seconds

Relay 1 will be on for 1.0 seconds and off for 4.0 seconds.
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EXAMPLE 2:

Same as example 1 except Proportional Band - 80% (0.80)

DEV =

Output

On Time

0.10" (same as example 1)
0.10

0.80x1.0

0.125 Displayed as OUT 62.5 (50 + 12.5)
(output decreases due to Pb increase)

:5x0.125:

0.625 seconds (on time decreases)

Relay 1 will be on for 0.625 seconds and off for 4.375 seconds.

EXAMPLE 3:

Same as example 1 except Cycle Time - 10 seconds.

DEV
Output
On Time

0.10" (same as example 1)
0.20 (same as example 1)
:10x0.20:

2.0 seconds (on time increases due to cycle time increase)

Relay 1 will be on for 2 seconds and off for 8 seconds.

EXAMPLE 4:

Same as example 1 except Dryer Draft - -0.15" wc.

TM 5-3895-374-24-1
GP470FA

Since the measured draft is now less than the setpoint the deviation is a negative value and the controller will energize

Relay 2 in order to Open the exhaust damper. The on time of relay 2 is calculated as follows:

DEV

Output

On Time =

(-0.20") - (-0.15")

-0.05"
-0.05"

0.50x 1.0

-0.10 Displayed as OUT 40.0 (50 - 10)
:5x-0.10:

0.5 seconds

Relay 2 will be on for 0.5 seconds and off for 4.5 seconds.
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3-2-3 Asphalt Calibration Scale Weight Indicator

This section of the Maintenance Manual contains partial or complete pages from the vendors manual or catalog sheet.
Refer to the Parts Manual TM 5-3895-374-24P, section C4, for a parts breakdown and additional Information.

CAGE NAME and ADDRESS TELEPHONE FAX NUMBER
Code
38400 Western Scale Co. Ltd. (604) 941-3474

1670 Kingsway Avenue
Port Coquitlam

British Columbia
Canada V3C 3Y9

Description of Components: Asphalt Calibration Scale Weight Indicator

Components:

Model dF2000 Digital Weight Indicator
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Manufactured by
WESTERN SCALE CO LTD
1670 Kingsway Avenue
Port Coquitlam (Vancouver) BC
V3C 3Y9
Phone (604) 941 3474
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MODEL DF2000 DIGITAL WEIGHT INDICATOR

LEGAL FOR TRADE

SECTION |
SECTION Il

SECTION III
SECTION IV,
SECTION V

SECTION VI
APPENDIX |

APPENDIX I

APPENDIX 1l

INSTRUCTION MANUAL

GETTING STARTED

INSTALLATION AND WIRING

CALIBRATION

PARAMETERS

ERROR MESSAGES

TROUBLE SHOOTING GUIDE

TECHNICAL INFORMATION

LINEARITY ADJUSTMENT

WEIGHT STABILIZATION SYSTEM

NOTE REVISED EDITION FOR INDICATORS WITH A

SERIAL NUMBER GREATER TION '2500'.

(page 3-53)



TM 5-3895-374-24-1
GP470FA
SECTION | - GETTING STARTED
Introduction
The DF2000 Digital Indicator is an easy to use, fully featured digital
weight indicator. This manual will lead you through all of the steps required

to set up and operate the indicator.

If you are setting up the indicator for the first time, please refer to
Sections Il and Il - Installation and Calibration for further instructions.

The DF2000 features three channels and has a maximum displayed
resolution of 5,000 graduations per channel. Each channel is calibrated and
set-up separately and can be calibrated for different graduations sizes and
different capacities from other channels. The indicator can also be operated
in the Total mode if the graduation sizes of the channels are the same. If you
are using less than three channels, the unused channel(s) must be disabled
in order to obtain a correct reading while in the Total mode.

The indicator features a full set of error messages to assist you in

troubleshooting problems during operation and calibration. These messages
are detailed in Section V.
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FIG. 1 - KEYBOARD WHILE IN NORMAL OPERATION MODE

TM 5-3895-374-24-1
GP470FA

SECTION | - USING THE INDIDICATOR
Operation

The DF2000 has mans functions., all of which are selected via th
front panel keypad. The keypad is illustrated on the opposite page [Fig @

Throughout this manual some standards are used to show you what
to enter on the indicator keypad. When you are to enter a value on the
number keypad, the numbers will be surrounded by [ ]. If you are to press a
key, the name of the key will be surrounded by I ]. To begin, let’s turn the
indicator on:

PRESS - [ON/OFF]

This instruction is telling you to press the key marked ON/OFF Once
you have done this, the unit will display the pattern 'dF2000’. This is the
normal start-up display. After a few seconds the display will show ’rrrrrr’.
This is a normal condition. To clear the display:

PRESS - [ZERO]

NOTE: Each scale channel is independent and you must zero each
channel when you select it.

Function Keys

[ON/OFF]  Pressing once will turn the indicator On.
Pressing again will turn the indicator Off

[ZERO] This key issued for zeroing the indicator.
Note each channel must be zeroed independently.

[TARE] This is a two-function key. It can be used for taring whatever is
applied to the scale platform. e.g. place tare weight on scale
and press [TARE]. This key can also be used for inputting a
known tare value e.qg. if 500 Ibs of tare is required, when used in
the 'Net’ mode (special function 6), pressing [500] [TARE] will
subtract 500 Ibs from the gross weight. Note indicator lamp.

[CLEAR] This key will clear a tare value that has been previously entered
(see Tare key operation).
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[SELECT] Is described throughout the manual when used in sequence with
other keys this key selects special functions as well as entering
Calibration functions and Parameters.

When used by itself, this key operates a one item totalizer.
Each time the [SELECT] key is pressed, the displayed weight
(gross or net) will be accumulated in the totalizer. The display
will flash 'Add’ and return to the displayed weight. See special
functions 10 and 11 for displaying and clearing the accumulated
total. Note that the totalizer accumulates any displayed weight.
Do not switch between Lbs, and Kg while totalizing, otherwise
the total will be incorrect.

If an optional printer is connected, Operation of the [SELECT]
key will cause the displayed weight to be printed. (See also
special function 10.)

Special Keypad Functions

All of the special keypad functions are selected using a two-step
procedure. The special functions are shown on the number keypad. Please
note that there are many functions which are not listed on the keypad. These
will be explained further on.

To select a special function, first press the number key for that
function, then press [SELECT]. For example, to test the indicator’s display

PRESS - [8/TEST] [SELECT]

All of the special functions are described below. Do not forget to
press [SELECT] after pressing the key for the function you wish to operate.

[1/CH 1] Selects the display to show Channel 1.
[2/CH 2] Selects the display to show Channel 2.
[3/CH 3] Selects the display to show Channel 3.

[4/TOTAL] Selects the display to show the sum of any channels which are
in use. The indicator lamps will show which channels are being summed.

TM 5-3895-374-24-1
GP470FA
[5/SCAN] Selects the display to cycle between the individual
channels Each channel will be displayed for three seconds
To stop the scanning select a single channel - i e. [1]
[SELECT]

[6/GROSS NET] Selects between the gross weight (actual scale weight)
and net weight (gross weight minus entered tare valuer.
The 'NET’ indicator lamp will be on when the net weight is
being displayed.

(7/LB KG] This key alternates between weight being displayed in

pounds or kilograms. Each press of the key toggles the

display. The LB’ or '’KG’ indicator lamps will show which

units the display is in

The Test mode allows the verification of the indicator
displays Each time Test is selected, the display will
momentarily show '888888’ and all the status indicator
lamps will be on.

[8/TEST]

[9/CAL] Selects the Calibration mode. Operation of this mode is
described in detail in Section Ill.

Special Functions not listed on Keypad

The following special functions require a two digit entry followed by
the SELECT key, e.g. for function [10] press [1], then press [0], then press
[SELECT].

[10] Displays the accumulated total when the indicator is used
in the accumulating mode (see [SELECT] key). This
function also causes the accumulated total to be printed on
any optional recording device.

[11] Clears the accumulated total (see [SELECT] key).

[13] Displays the current stored tare value (see [TARE] key).
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(20]

Display Setpoint - This function is used for setting a
setpoint value. The setpoint is a signal sent from the
output port of the indicator to open or close a gate or to
turn on or off some external device.

To store a setpoint value press [20] [SELECT] then enter
the desired setpoint value and press [SELECT] again. For
example:

to set a setpoint at 1000
Press 120]1SELECTI, Press [10001[SELECTI

To check the setpoint value that you have entered, press
[20] [SELECT] again.

Note: This setpoint operates on the displayed weight,
regardless of the scale channel selected.

Channel 1 Setpoint.
Channel 2 Setpoint.
Channel 3 Setpoint.

These 3 setpoints are only available with the optional 100-
174 setpoint board.

These setpoints are independent and are operative
regardless of which weight channel Is being displayed.

Setpoint values are stored in a similar manner to that
described above.

Note. When checking the values for these setpoints make
sure you press [CLEAR] after each value is displayed,
otherwise the next selection (i.e. [22] [SELECT] will be
interpreted as the value entry for the previously selected
setpoint (i.e. [21] [SELECT)).

TM 5-3895-374-24-1
GP470FA

SECTION Il - INSTALLATION AND WIRING

Physical Installation

The DF2000 indicator can be located wherever convenient. It is not
advisable to locate the indicator where it would be exposed to direct sunlight,
excessive mechanical abuse or moisture.

Power Requirements

The DF2000 desk-top model has a self-contained DC power supply that
requires only a source of 115V-120V AC. If you are using your own power
supply, please note that the indicator requires a 12 VDC input. It will operate
satisfactorily over an input range from 11 VDC to 17 VDC. Although the
indicator has built-in voltage regulation, it is most desirable that the input
voltage be stable over the stated input range. Ensure that an inline fuse is
installed and is of the correct size - AGCI (1 amp fast blowing). No other fuse
should be used.
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WIRING OF POWER - Slimline Models Wiring of Load Coils

E)Enect 12 VDC Power to terminal board at back of indicator - see 1a) Desk-too Models - Models with Self-Contained Power. Supply.

Remove the top cover of the indicator (4 screws at side) Load Cell
cables are routed through rubber grommets in the back cover
Connect leads to the two level connector block, TB1 (see Fig. 3).

| '
@I: clololololololololelolc)
J
Fig. 2 12 VDC Power Connection - Slimline o
FIG. 3-TB1 LOAD CELL CONNECOR BLOCK - DESKTOP
I —_ The upper level is for load cell excitation. The upper level terminals
y - . c | are as follows
Y v S i
ggg:o:OQEZE, ;éi:RFROH gzggzés g—Excg'EXCESEIELD;-!XC:*EXC;SBIELD%-EXC:OEVC: {UPPER BLOCKX)

SUPPLY SOUPPLY L et e e

The lower level terminals are as follows:

.—SIG'*SIG:SHIBLD.-SIG.‘SIG.SHIELD:-SIG"SIG:(LOHER BLCCX:}
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Check the Load Cell Wiring Guide, for the colour code of your load cells. 1b) WIRING OF LOAD CELLS - SLIMLINE MODELS
Note: If you are using only one scale or load cell, it must be connected to Cﬂnnect load cells to the terminal board at the back of the indicator.
channel 1. Additional scales may be connected to either Channel 2 See ‘El
or 3.

Note: Ensure that the Shield wire is not left bare when attaching it to the
terminal. Insulate the Shield wire with shrink tubing or tape to

prevent the possibility of it shorting to the circuit board. @
Secure the load cell cables with the tie wraps provided. o os 662366066 ET_{E‘_F-
-+ - -4 - -t = =4
an’n’an’n*amn"s L
(:) o o on

Qo ©

H [oolololololoaclofolofc]

FIG. 4 LOAD CELL CONNECTOR BLOCK - SLIMLINE

s |- . { - .
} B S1G sIG I EX £X
SBIELD +EXCITATION
-SIGNAL +SIGNAL -EXCITATION

Check the Load Cell Wiring Guide for the colour code of your cells.
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LOAD CELL WIRING GUIDE

EXCITATION EXCITATION OUTPU OUTPU  SHIELD

T T

(+) ) () )
Revere  Green Black White Red Orange
BLH Green Black White Red Yellow
HBN Green Black White Red Bare
Tedea Green Black Red White Bare
Transdu Red Black Green White Orange
cers
Interfac Red Black Green White Bare
e
Genisco Red Black Green White Bare
LeBow Red Black Green White Bare
Ametek Red Black Green White Bare
Sensortr Red Black Green White Bare
onics
Celesco Red Black Green White Bare
Stra Red Black Green White Bare
insert
Pesage Blue White Red Black Yellow
Promo
tion

USE THIS HANDY GUIDE TO HELP CROSS REFERENCE THE WIRING
OF THE LOAD CELLS LISTED.

TM 5-3895-374-24-1
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Wiring of Printer, Data Comm, Remote Display Connector

A cable for serial communication between the DF200 and a printer,
computer or remote display is connected to terminal block TB2 (see Fig 5).

A e fr'@l?—/;:! -

l":.l':’rﬂrl:‘d"r'rvrr1 o
AL L M@
:_;.%.fr"-,‘c'ur;yn_':f.:dr-’al I (\)‘l i! i
v o' | [
eaiaig Jell
[ ettt -1
I o« » » @ LI 3 * ¢ & s o)
Coo— oo - oo
S HE R
dld! .
TB2] .
e e
® ”L_JJ
@] O

FIG. 5-TB2 PRINTER/DATA COMM CONNECTOR BLCCK - DESXTOP
TB2 terminals are as follows:

i +5V i +5VDC (NOT USED FOR PRINTER/DATA COW
| X | TRANSMIT DATA  (DATA OUT)

| RX | RECEIVE DATA (DATA IN)
L GND ; GROUND (DATA GROOND)

Note. See Appendix | Serial Output Port Setup for information on Baud
Rate and Port operating mode setup.
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Wiring of Setpoint Output

The Serial Output Port can also be operated as a weight setpoint output to
control material feed, operate a relay or gate, etc. See Appendix | Serial
Output Port Setup for information on how to set up the port for Setpoint
Mode The setpoint output is wired through TB2 (see Fig. 6).

A e fr'@l?—/;:! -

l"\.r ransororo o
oo Ly 47 N1k 4 l'éh'l o3
A S R T o i: ¥

p) Lo e pledll

LAY YeeL

[ ettt -

|._: '_'__. . 0 s ¢ & s o)

C - -
T HE
oldi -

TB2] ol
2 W! i
® I | S
(@) O

FIG 6 - TB2 SETPOINT OUTPUT - DESKTOP
TB2 terminals (Setpoint Mode) are as follows

I 1
[ +5V_ +SVDC

SP__| SETPOINT OUTPUT
—

NOT USED

==
| GND | GROUND
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Wiring of Output Connector - Slim-Line Models

On Slimline modes, the output connector for Printer Data Comm or Setpoint
is at the back of the indicator as shown in Fig. 7.

sagol
—

FIG. 7 OUTPUT CONNECTOR - SLIMLINE

! 2 3 N OUTPUT CONNECTOR
YEREEER PRINTER/DATA COMM MODE
DA;;’//’// RECéi:: TRjNSHIT +5VDC
GROUND DATA DATA
{DATA IN) {DATA QUT)
1 2 k) 4
p—— e | osv | OUTPUT CONNECTOR

| GND | |

SETPOINT MODE

GROOND SETPOINT +SvDC
00TPOT

Using terminals SP and GND will result in the output signal being normally HI
(+5v) and going LO (0V) when setpoint weight is reached. This output will
source 2 ma, suitable only for driving an electronic circuit.
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Usings terminals SP and +5v will result in the output signal being
normally LO (Ov) and going HI (+5V) when setpoint weight is reached. This
output will sink 20 ma, suitable for driving a solid state relay (CRYDOM
TD120 or equivalent). See Section Il Operation for a description on how to
operate the setpoint feature.

SECTION III

e [T
i OB
EEEE|anEE|

FIG. 5 - KEYBOARD WHILE IN CALIBRATION MODE
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SECTION Il - CALIBRATION

How to Enter the Calibration Mode

The Calibration Mode is accessed by pressing the Channel number
(1,2, or 3) and the Calibration key [9]. For example:

To calibrate Channel 1 press [1] [9] {SELECT] accessed
To calibrate Channel 2, press [2] [9] [SELECT]
To calibrate Channel 3. press [3] [9] [SELECT]

The display will now flash ‘Press’, asking you to press the pushbutton
accessed through the small hole at the back of the indicator.

You must press this button within 30 seconds of selecting Calibration
Mode. If the button is not depressed in time, the indicator will return to the
previous display and you must repeat the above procedure.

When the Calibration Mode has been enabled, a flashing 'I' will
appear in the far left display digit.

NOTE: In Calibration Mode the keypad is different as most of the
keys change their function. Please refer to the illustration
on the opposite page to familiarize yourself with the key
functions.

Note especially the following

[ON/OFF] becomes [WEIGHTS/COUNTS] to select between display
of scale weight or internal counts. A flashing ‘A" in' the
leftmost digit indicates internal counts displayed.

[TARE] becomes [ENTER] to allow entry of any change in
parameters and calibration values.

Set-Up Parameters

In order to calibrate the indicator, certain parameters mist be set up first
before weights are applied on the scale. The indicator should first be set up
for graduation size, overweight, motion window, push to zero range, etc. The
reason for this is, if the dead load is set or the span is calibrated and one of
the indicated parameters is changed afterwards, the span or the dead load
might change as well.
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*To check a parameter, press the number for that parameter followed by the
[SELECT] key. For example:

To check graduation size (Parameter 3) Press [3] [SELECT].

To check push to zero window (Parameter 21): Press [2] [1] [SELECT].

When you have accessed a parameter via the above procedure, the indicator
will then display the current value for that parameter. If you wish to change the
value, check the Parameter List, Section IV, and enter a new value by pressing the
appropriate numbers followed by the [ENTER] key. Examples of this procedure will
be given in the following steps.

[1] [SELECT]

[2] [SELECT]

[3] [SELECT]

[4] [SELECT]

[5] [SELECT]

Reload Factory Values. A set of factory values for all parameters
is available to make the indicator easier to use initially. After you
have selected this function, press [ENTER] and the factory values
will be loaded. Note this will clear any previous calibration.

Decimal Point Position. Set the decimal point position to
correspond with the graduation size. For example, for a .05 Ib.
Graduation size, press [2] [ENTER]: for a 10 Ib. graduation size,
press [0] [ENTER].

Graduation Size. Set the graduation size from the Parameter List,
Section 1V, making sure that the displayed units (LB/KG) are
appropriate for the graduation size you select. (To change the
displayed units, LB/KG. select Parameter 7.) For example:

For .05 Ib. grad size, press [.][0] [5] [ENTER].
For 10 Ib. grad size, press [1] [0] [ENTER].

Overweight. Set to one graduation over the maximum capacity of
the scale. This number must be less than 5000 displayed
graduations. For example:

For 2 Ib. grad size and a maximum capacity of 5000 Ibs., press [5]
[0] [0] [2] [ENTER].

Motion Window. Set to two times the graduation size. Note this
value is automatically set when you set the graduation size. For
example:

[6] [SELECT]

[8] [SELECT]

[9] [SELECT]

[21] [SELECT]

[22] [SELECT]

[23] [SELECT]

[24] [SELECT]
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For .05 Ib. grad size, press [ .][1] [ENTER]
For 10 Ib. grad size, press [2] [0] [ENTER].

Power On Units. Set to the units (LB/KG) that you wish the unit to
be in whenever it is powered up. For example

To power up in KG mode, press [1] ENTER
To power up in LB mode, press [0] ENTER.

USA Display Flag. Set this parameter to ‘0’ for Canada and to '1’
for the USA For example:

To make the indicator legal for trade in the U S.A. press [1]
[ENTER].

Power On Reset Warning. This parameter should be setto '1’ for a
"Legal for Trade" scale

)

Push to Zero Window. Set this parameter '2’ for a 'Legal for Trade
scale. This value represents the percentage of scale capacity that
can be zeroed by the Push to Zero key

Auto Zero On-Off. If you wish to turn off the automatic zero
tracking function, press [5] [ENTER]. To restore auto zero press
[1] [ENTER].

Auto Zero Window. Set this parameter to ‘60’ for a "Legal
for Trade" scale. This value represents a percentage of one
graduation. The maximum amount of weight change per 1/4
second, that will be automatically zeroed.

Motion Settle Time. Enter the number of .25 second intervals for
which motion will remain asserted after the scale stabilizes to
within the Motion Window (Parameter 5). Factory set 16 (4
seconds). For example

To set to 2 seconds, press [8] [ENTER]
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Calibration with Weights Trial and Error Method

This parameter represents the output of the load cell, in
millivolts, at maximum scale capacity This entry acts as a
coarse span or span range adjustment for the indicator
matching it with the working range of the load cell. This
value must be set accurately to achieve the rated
performance from the indicator.

You may use one of two methods for determining the value
of this parameter - the formula or the trial and error method

Formula:
The formula for determining the output of the load cell is as
follows:

Amount of Load Cell Used
Load Cell Capacity

Rated Millivolt Outpiy
of Load Cell at Capacity

e.g. Using a 1,000 Ib. Load Cell of 3 mv/v range and
estimating you are using 40% of the cell capacity, you
would obtain the formula

400 Lbs.
1000 Lbs. X 3 x 9=10.8

Round this off the nearest integer number, i.e. 11, and
enter this value, e.g. press [1] [1] (ENTER].

Note: Only integer numbers from 8 to 35 may be
entered for this value.
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Note You must set the following Parameters before initially In this method you will try various values for this parameter and see
adjusting the Dead Load or Span. what the resultant scale readings are
[11] [SELECT] Set Load Cell Full Scale Output. 1. First make sure that the scale and load cells are wired up correctly.

Then press the (WEIGHTS/COUNTS) key. The flashing '[’ in the
leftmost display digit will be replaced by a flashing 'A’ and a number
should appear. The indicator is now in the Counts mode. Make sure
the scale is clear of weight and note the value of this number. This
number represents the internal raw counts. If a number does not
appear and the display shows 'uuuuuu’ check the Troubleshooting
Section VI. For example

Scale clear of weight - internal raw counts are 3431

Apply a known weight on the scale that represents a fraction of scale
capacity and note the change in the reading. For example

Scale capacity is 5,000 Ibs.
Apply 1,000 Ibs. (1/5 of capacity) -
internal raw counts are 11223.

Change in reading is 11223 - 3431 = 7782

The indicator has 60,000 internal raw counts available and, for
maximum performance, you want the internal raw counts to be
between 50.000 and 60,000 at scale capacity Therefore, at 1/5th
capacity (above example), the change in the internal raw counts
should be between 10,000 and 12,000 counts.

Checking the current value for Parameter 11:
[11] [SELECT] --> displayed value ='14’

You must change this value until the above procedure gives you a
change in internal raw counts of between 10,000 and 12,000 counts.

In this example you must decrease the value of Parameter 11.

Note: Decrease Parameter 11 to increase the change in counts.

Increase Parameter 11 to decrease the change in counts.

For example: Press [11] [SELECT] --> displayed value ='14’
Change to '12’, press [1] [2] (ENTER).



Repeat the test: Press [WEIGHT/COUNTS] for Counts mode. Scale clear of weight:
internal raw counts are 4587 Place 1/5th capacity on scale: Internal raw counts are
13690

Change in reading is 13690 - 4587 = 9103

Try to improve this by entering a lower value for Parameter 11. For example:
Press [11] [SELECT] - displayed value '12'. Change to '10’, press [1] [0] [ENTER].
Repeat the test: Press [WEIGHTS/COUNTS] for Counts Mode. Scale clear of

weight internal raw counts are 6300 Place 1/5th capacity on scale: internal raw
counts are 17046

Change in reading is 17046 - 6300 = 10746 counts, which is an acceptable reading.

Thus, in this example, the correct value for Parameter 11 (Load Cell Full Scale
Output) is 10 (mv).

Note In the above example the calculated raw counts at capacity would be:
10,746 x 5 = 53,730 counts - which falls between the limits of 50,000 and 60,000.

If the counts are less than 50 000, the displayed weight readings tend to be more
unstable. If the counts exceed 60.000. the indicator will overrange at capacity. Make
sure your calculated counts will fall between these limits. With some load cells, you
will be unable to reach even 50.000 counts. As close as possible is adequate with
the exception of exceeding 60,000 counts.

Remember: 1) Decrease Parameter 11 to increase change in counts.

2) Increase Parameter 11 to decrease change in counts.

3) Parameter 11 can have an integer value from 8 to 35.

4) Remove weight from scale after you change Parameter 11
and take a new initial counts reading before re-applying
weights.

5) Display must be in 'Counts’ mode (flashing 'A’ in leftmost digit).

[12] [SELECT]
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Set Dead Load

The indicator features an automatic compensation for the scale
deadload. whet you have selected this function. Press [1]
(ENTER], the indicator will enter a routine to automatically zero the
deadload. While his routine is in progress, a flashing 'd’ fill
replace the flashing [’ in the leftmost digit Upon
completion of the routine the, flashing '[" will return and the weight
display will be at or near zero.

Setting the Span

To set the span, follow these steps

1.

2.
3.
4

o

B ©oowN

Make sure you have set Parameter 11 (load cell full scale output) to the
correct value.

Make sure you have set the dead load.

Zero the indicator’ press [ZERO].

Place a known weight on the scale, for example place 1,000 Lbs. on scale -
-> scale reads '990’ LB.

Select the span set function press (131 [SELECT] --> display flashes 'I' and
return” to '990’ LB.

Enter correct weight press [1] [0] [0] [0] [ENTER] --> display flashes '990’
LB and then reads 1000’ LB.

Remove weight and check zero.

Re-apply weight and repeat procedures 5) through 7). If necessary.

The scale indicator is now calibrated.

. If you are calibrating channel 2 or 3. Press [98] [SELECT] to enable the

channel.

This completes the basic Calibration procedures.

To exit the Calibration Mode! press [9] [9] (SELECT).

Note: If you are also using Channels 2 and 3. Calibrate them with the same
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Note

SECTION IV - PARAMETERS

In order to change the parameters of the indicator you must be in the
Calibration mode (flashing '[’ the far left digit - see Calibration Section III).

*In the following list of Parameters, the Factory Preset value will be indicated in

()
Parameter No.

1.

Description

Reload Factory Values.

Calibrates the scale with commonly values. When you have
selected this function, press (1) [ENTER]. Note this will clear
previous calibration.

Decimal Point Position. (0)
0, 1, 2, 3or4. Selectto correspond graduation size. e.g. set
to1 for .5 grads, set to 0 for 10 KG grads.

Graduation Size. (2 LB/1 KG)
Select one from this table:

LB .0002, .0005, .0010, .002, .005, .010, .02,
.05, .10, .2, .5, 1, 2. 5, 10, 20. 50, 100, 200.

KG .0001, .0002, .0005, .001, .002, .005, .01,
.02,.05, .1, .2, 5,1, 2,5, 10, 20, 50, 100.

Overweight. (15002 LB/6805 XG)
Must be less than 5000 displayed graduations and greater than
1 graduation.

Motion Window. (4 LB/2 KG)

Enter a weight to determine motion sensitivity. A typical value
is 2 times graduation size. Note the motion window met
automatically when the grad (Parameter 3) is changed.

Power On Units. (0 = LB)
Selects the displayed units active when power is applied to the
indicator.

1 selects KG; 0 selects LB.
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Change Displayed Units. (LB) Allows you to calibrate in pounds 0
kilograms. Each time this parameter | selected. the displayed units
will toggle.

USA Display Flag. 0)

The USA display flag can be setto '0’ 0 '1’. Setting the flag to’'0’
gives the standard display. Setting the flag to ' 1 causes the
following display changes

a) Dead Zeros - The active digit will always be displayed at zero,
i.e. for a grad size of 10, the zero display will be
'00'.

b) Dead Zeros behind decimal points -
For grad sizes of .0010 LB .0005 KG, .010
LB/.005 KG, .1LB/.05 KG and 1.0 LB/.5 KG the
extra dead zero shown in the LB mode will be
blanked This is only effective fo decimal positions
greater than ‘O’.

The USA flag must be setto '1' for the indicator to be 'Legal for
Trade" in the USA.

Power On Reset Warning. (1)

The Power On Reset Flag allows designation os the power push to
zero mode. If this flag is set to '0', the indicator will start with its
push to zero register cleared and the weight display active. If this
flag is met to '1', then the weight display will show 'rrrrrr' on power
up until an initial push to zero occurs. To be legal for trade, this
flag must be set to '1'.




12.

13.

14.

15.

Load Cell Full Scale Output. (14 mv)

This  parameter represents the output of the load cell, in
millivolts, at maximum scale capacity The range of entries allowed
is from 8 (mv) to 35 {mv). This entry acts as a coarse span or span
range adjustment for the Indicator, matching It with the working
range of the load cell

Note: In order to achieve the rated performance from the indicator.
This parameter must be set accurately. Please refer to
Section III Calibration for Information on how to determine

the value of this parameter for your scale

Set Dead Load

The DF2000 now features an automatic compensation for the scale
deadload When you have selected this function, press [ENTER].
The indicator will then enter a routine to zero the deadload. While
this routine is in progress, a flashing 'd’ will replace the flashing 'I’ in
the leftmost display digit. Upon completion of the deadload routine,
the flashing I’ will return and the weight display will be at or near
zero.

Note The automatic deadload routine will not work if the deadload
is greater than the value entered for Load Cell Full Scale
Output (Parameter 11).

Set Span.

This function is used to set the fine span for the indicator. Please
refer to Section Il Calibration for information on how to set the span.

Reset Dead Load.
Returns the indicator to the factory deadload setting. When you have
selected this function, press [1 [ENTER] to perform this operation.

Reset Span Table.

Clears the span table except for the first entry. Do this before
calibrating the indicator. When you have selected this function,
press [11 (ENTERI. Note this will clear any previous calibration.

16.

17.

21.

22.

23.
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Increment Span Pointer

Allows you to make a second span adjustment to

correct a scale linearity error. When you have selected this
function, press (Il IENTERI. See Appendix [l for information on how
to use the second span adjustment.

Note 1: The span pointer cannot be incremented past 2.

Note 2: Unlike the DF1000, the DF2000 span pointer is not
incremented automatically each time Set Span
(Parameter 13) is selected.

Decrement Span Painter.
Brings the span pointer back to the first span adjustment. When you
have selected this function, press 111 [ENTER].

Note: The span pointer cannot be decremented past 1.

Push to Zero Window. (2)

Represents the percentage of scale capacity that can be zeroed by
the Push to Zero key. The allowable range is 0 to 99 (%) of
overweight value. This should be set to 2 1%) in most cases.

Auto Zero On-Off. (1)

Controls the automatic zero tracking function. Set to (1) to enable
auto zero, set to {0) to disable auto zero. When this  function is
enabled, the 'ZEROQ'’ light will be on when the scale is at zero.

Note: You must disable the auto zero to accurately check

scale sensitivity at zero.

Auto Zero Window. (60)

Determines the amount of change that can be tracked by the Auto
Zero function. The allowable range is from 0 to 99 1%) of |
graduation per 0.25 seconds. This should be set to 60 1%) in most
cases.




24,

25.

26.

31.

32.

Motion Settle Time. (16)
Determines the number of 0 25 second intervals for which 'Motion’

TM 5-3895-374-24-1
connector block for the various Serial Port modes. See
Appendix | for the Output Format.

will remain asserted after the scale reading stabilizes to within the 41. Average shift Value 1. (3)
Motion Window tolerance (Parameter ). A typical value is 16 (4 The system has a register which averages 10 or more raw scale
seconds). The allowable range is from | to 255. readings. When the raw scale reading changes less than 'Average
Shift | counts. no new readings are shifted into the register,
Offset Value. (0) Allows the entry of a tare offset value. At scale resulting in a very stable display. The allowable range for this
zero the "ZEROQO' indicator lamp will be on but the weight display will parameter is from | to 50 (counts). A typical value for Average Shift 1
be at the tare offset value. is 3 (counts) - approximately ¥z display graduation.
Offset Flag. (0) Note: For a more detailed explanation of this and the following five
Controls the operating mode of the tare offset. parameters. See Appendix Il Weight Stabilization System.
0= Offset Disabled
1= Legal for Trade Mode - Indicator display cannot be put in 42. Average Shift Value 2. (500)
'NET' if no value has been set for the tare. If a tare in entered When the raw scale reading changes more than Average Shift |
the offset value is included in the 'NET’ display. counts and less than Average Shift 2 counts, the new reading is
shifted into the register once. The averaged reading changes slowly
80 = Not Legal for Trade Mode - Allows gross/net switching at over ten or more readings. The allowable range for this parameter is
zero tare. If 'NET’ selected the offset value Is from I to 5000 (counts). A typical value for Average Shift 2 Is 500
subtracted from the displayed 'GROSS’ weight. (counts) - approximately 2 display graduations. (See Appendix Il1.)
Serial Port Speed. (2) 43. Average Shift Value 3. (1000)
Selects the Baud Rate of the Serial Data Port. When the raw scale reading changes more than Average Shift 2
counts and less than Average Shift 3 counts, the new reading is
19600 Baud shifted into the register five times. The averaged reading changes
2-1200 Baud quickly over two readings. The allowable range for this parameter is
3 - 300 Baud from 1 to 10,000 (counts). A typical value for Average Shift 3 is
1000 (counts) - approximately 8 display graduations. (See Appendix
Serial Port Mode. (4) Il.)
Selects the operating mode of the Serial Data
Port: 44. Number of Averages. (1)

1. =Output only when [PRINT] key is pressed.

Selects the size of the Average Register.

2. = Output when Strobe - 1. 1 =10 shifts.
3.= Output when Strobe - 0. 2 = 20 shifts.
4. = Output when ASCII "?" or other poll character is received. 5 = 50 shifts.

5.= Continuous output.
6.= Setpoint mode.

10 = 100 shifts.

7.= For RD2000 use. A typical value for this parameter is 1 (10)
shifts. (See Appendix I11.)
Note. See Section Il Installation for information on wiring the output
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45,

46.

50.

51.

Hold Off Delay 1. (3)

Sets the number of integrator cycles that the indicator remains in
full update even though the rate of change of the raw scale readings
has reached a point where the averaging system would take over.
The greater the number of delay cycles. the faster the indicator
display reaches the target weight.

The range of adjustment of Hold off Delay I is from 0 to 30 (cycles)
(See Appendix Il1.)

Hold Off Delay 2. (3)

Sets the number of integrator cycles that the indicator remains in
half update Average Shift 31 mode even though the rate of change
of the raw scale reading has reached a point where the averaging
system would take over. The greater the number of delay cycles.
The faster the indicator display reaches the target weight. The
range of adjustment of Hold Off Delay 2 is from 0 to 30 (cycles).
(See Appendix Il1.)

Display Setpoint Value (0)

The Display Setpoint operates on the displayed weight regardless of
the scale channel selected. The display setpoint value can be saved
if it is entered via parameter 50.

Setpoint Channel Setpoint Value (0) The setpoint value for the
channel being calibrated (i.e. if you are calibrating channel |
([191(SELECT)) then Parameter 51 represents the setpoint value for
channel 1 etc. The channel setpoint value is saved when entered via
parameter 51.
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52. Setpoint Control Mask 10)
Used to control the operating mode of the setpoints Each of the
four setpoints can be set to energize if the weight is less than its
setpoint or energize if the weight is greater than or equal to the
setpoint.

The Setpoint Control Mask contains 4 digits. one for each of the four
setpoints

A’'O’ sets the setpoint to energize when the weight is greater
than or equal to the setpoint A '1’ sets the setpoint to energize when
the weiaht is less than the_setpboint. Tvbical Setpoint Control Mask -

Note when the Setpoint Control Mask is displaced. leading; zeros are
blanked. For example if the Mask is configured as '0011’ it is displayed as
11’ etc.

60. Span Factor 1

This value is computed by the indicator whenever a set span
(Parameter (13) is performed. This number determines the span
calibration and can be recorded for future reference. An indicator
can be restored to its previous calibration by re-entering this number.

61. Span Factor 2
62. Span Factor 3
63. Span Factor 4

These values are computed by the indicator whenever a linearity correction (a
second Span entry) is performed Re-entering these values will restore the
previous calibration.
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64.

65.

66.

98.

99.

Action Point 1

Action Paint 2

Action Point 3

These points are computed by the indicator whenever a
linearity correction is made. Re-entering these values will
restore the previous calibration.

Channel Enable. (1)

Set to "1’ to enable the channel.
Set to '0’ to disable the channel.

Note: You cannot disable channel 1. If you have not
connected scales to channels 2 or 3, make sure
that these channels are disabled.

Exit Calibration Mode.
Selecting this function will exit the calibration mode and
return the indicator to the normal operating mode.
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SECTION V - ERROR MESSAGES

Invalid Tolerance Selection.

Graduation Size Invalid.

Decimal Point Position Invalid (t - 4).

Flag Select must be 0 or 1.

Pushbutton Zero % must be 0 - 99.

Auto Zero % must be 0 - 99.

Only value 1 will reset parameters.

Only Value | will Reset Span Table.

Span exceeds Maximum Capacity and/or Entry too Small.
Cannot Span a Negative Value.

Motion Delay Time out of Range (| - 255).
Starting Unit Value only 0 = LB, 1 - KG,.

Average Shift Value out of Range (1 = 1-50, 2 =1-5000, 3 =1-10000).

Overweight Entry out of Range (200 - 799.999).

Motion window out of Range (2 - 7999,999).

Increment Span Table Commands are 0 = No Incr., 1 = Incr.
Decrement Span Table Commands are 0 = No Decr., 1 Decr.
Span Table cannot be decremented past 1.

Parameter Memory Write Error. Indicator requires service.
Parameter Checksum Error. (Parameters have been lost.)
Program Check Fault. Indicator requires service.

Serial Port Speed Setting Range is 1 - 3.

Serial Port Mode Setting Rangeis | - 7.

Cannot Increment Span Table past 2

Entered offset larger than capacity



27

28

29

30

31

32

34

35

37

38

40

41

42

43

44

45

U.S.A. Display Flag is 0 = Off, 1 = On.

Power On Reset Warning is 0 = Off, 1 = On.
Channel Enable is 0 - Off, 1 = On

Only Value 1 will Set Deadload.

Average Register Selectis 1, 2, 5 or 10.

Hold Off Delay Range is 0 - 30.

Load Cell Input Value out of Range (B - 35 mv).
Invalid Load Cell Value found in Table. Reload this Parameter.
Channel 1 cannot be turned Off.

Invalid function selection

Channel not Active.

Pushbutton Tare is Invalid (over/Under/Motion)
Keyboard Tare to one channel only.

Tare greater than Capacity.

Cannot do Dead Load Calculation, Input Signal is greater than
Parameter 11.

Cannot do Dead Load Calculation, Input Signal is too far Negative.

SECTION VI - TROUBLE SHOOTING GUIDE

The following is a list of problems you may encounter when installing or
operating your indicator.

Symptoms Possible Cause

The indicator will not
turn on - no display

- Check fuse in power supply
- Check for AC power to supply and all
power connections.

Display shows 'uuuuuu’ - Load cells not wired correctly (see
Section 1)
- Defective load cell
- Dead load has not been set (see
Section I11)
Display shows 'EEEEEFE’ - Scale is overloaded
- Overweight setting is not correct
(see Parameter 4)
- Dead load or Span not set properly
(see Section Ill)
- Load Cells not wired correctly (see
Section |1l
- Defective load cell
- Unused scale channels not disabled
(see Parameter 98)

- Dead load has not been set (see
Section I11)

- Weight on scale is beyond Zero
Window (see Parameter 21)

- Scale has not been calibrated (see
Section I11)

Display shows 'rrrrrr’.
Cannot zero display

- Defective load cell

- Load cell cabling wet or damaged

- Parameter 11 not set correctly (see
Section )

- Defective Power supply

Display Unstable

No output to Printer.
Setpoint not working

- Output connector not wired correctly
(see Section Il)

- Output port not set-up correctly
(see Appendix 1)
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APPENDIX 1

Serial Output Port Set-Up -  Printer/Setpoint Data Comm./ Remote

Display.

The DF2000 Serial Output Port can be set up for the following functions:

1) Operate a printer for weight/total print-out.
2) Provide a setpoint signal to control material feed.
3) Interface with a computer for two-way communication.
To set up the Port. go to Calibration Mode and select Parameters 31 and 32,
e.g.

To enter Calibration Mode --> press (1) (9) (SELECT) and press
‘Calibrate’ button at

back of indicator.

(Flashing " indicates
Calibration Mode.)

Go to Parameter 31 _Serial Port Speed --> press [3] [1] [SELECT].

If you are using the port for a printer or for data
communications, set the appropriate Baud Rate:

1 =9600 Baud
2 = 1200 Baud (Factory Preset Setting)
3 =300 Baud

e.g. To set the Port Speed to 300 Baud --> press [3] [ENTER]

(Remember the [TARE] key is the [ENTER] key while you are in the Calibration
Mode.)

Go to Parameter 32 Serial Port Mode --> press [3] [2] (SELECT).

Set the operating mode from the following list

1 = Output only when (PRINT] button is pressed.

2 = Output when Strobe - 1.

3 = Output when Strobe = 0.

4 = Qutput when ASCII “?" or other poll character is received. (Factory Preset)
5 = Continuous output.

6 = Setpoint Mode.

7 = RD2000 (To operate a remote display)

e.g. To operate a Printer --> press [1] (ENTER).

(Remember the [TARE] key is the [ENTER] key while you are in the Calibration
Mode.)
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e.g. To operate the port as a setpoint control --) press [6]

Note: Make sure that you have wired the port correctly. See Section Il

Installation for a description of the signal pins.

Serial Output Format

TTL Polarity is the same as RS232 standard, but voltage levels are 0 VDC
and +5 VDC. The output is Idle at 0 VDC and active at +5 VDC.

1 Start Bit

7 Data Bits

1 Parity (held zero)
1 Stop Bit

Data Word Configuration:

The port accepts five possible ASCII poll characters in Mode 4. The polls
are.

? - Send current displayed weight.

1 - Set to Channel 1 and send displayed weight.
2 - Set to Channel 2 and send displayed weight.
3 - Set to Channel 3 and send displayed weight.
T - Set to Total and send displayed weight.

The serial output is organized as follows (node 4)

Byte
0 “02" (Start of Text)
1 Polarity (Space or -)
2 Space
3 Data MSD )
4 Data
5 Data )
6 Data )Weight
including decimal point.
7 Data
8 Data LSD)
9 Space
10 Kor L
11 G or B
12 Channel Information*
13 G or N
14 Ror T
15 Space
16 Status (Space = valid Weight, 0 = Over,
M = Motion, - = Minus)
17 Carriage Return
18 Line Feed

(page 3-72)



* Channel Information Code

1 =Channel 1
2 = Channel 2
4 = Channel 3

3 = Sum of Channels 1 and 2
5 = Sum of Channels 1 and 3
7 = Sum of Channels 1, 2 and 3

APPENDIX II - LINEARITY ADJUSTMENT

The DF2000 features the provision for an extra span entry to allow for the
correction of scale or load cell non-linearity. The amount of correction is
limited to plus or minus three (3) graduations. Attempting to correct an error
greater than three grads will result in inaccurate weight readouts. If you have

a non-linearity of more than three graduations, you should make a closer
mechanical inspection of the scale and its installation, or you should replace
the load cell(s).

Four Calibration Mode functions are used for linearity adjustments:

[15] RESET SPAN TABLE Clears the span table

except for the first entry. Do
this before setting the span.
This will clear any previous
calibration.

[16] INCREMENT SPAN POINTER Moves the span pointer to

the second entry point.

[17] DECREMENT SPAN POINTER Returns the span pointer to

the first entry point.

[13] SET SPAN Sets the span. Pay

particular attention to the
number that flashes briefly
after you have pressed [13]
[SELECT].

The following example will illustrate the use of the Linearity

Adjustment.

e.g.
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Scale set for 5 LB graduations -

Scale overweight is set for 5020 LB. DF2000 indicator is in Calibrate
Mode. Scale has been zeroed and then Span has been set with
1000 Ibs. test weights (as per example in Section Il Calibration).

Scale clear of weights --> scale reading

0LB

1000 Ibs. applied --> scale reading
1000 LB

5000 Ibs. total weight applied --> scale reading
4990 LB

- Error at capacity is -10 Ibs. = -2 grad.



To correct this error,

1)

2)

3)

Increment the span pointer to the second position Press [16] [SELECT]
[1] [ENTER]

5000 Ibs. on scale - scale reading 4990 LB

Set Span, Press [13] [SELECT]
Display will flash '2’ (second span entry) and return to '4990’ LB.

Enter correct weight Press [5] [0] [O] [0] [ENTER]. Display will then
flash old weight (4990) and then read new correct weight - scale
reading

5000 LB

Retest scale at 0,1000 and 5000 Ibs. If readings are okay, exit
Calibration node.

If reading at 1000 is no longer correct, you must re-enter the first
span point - decrement the span pointer: [17] [SELECT] [1]
[ENTER]. Set span at 1000 Ibs. And then repeat the above
procedure. You can always check the current position of the span
pointer by pressing Set Span ([13] [SELECT]) and observing the
number that momentarily flashes.

Note the span pointer cannot be incremented past 2 and cannot be
decremented past 1.
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APPENDIX Il - WEIGHT STABILIZATION SYSTEM

The DF2000 indicator features an internal resolution of 60,000 raw
counts. Since the displayed resolution is limited to 5000 graduations. the
indicator can utilize up to 12 internal raw counts per weight graduation
(60,000/5000). This high ratio of raw counts to graduations allows the
indicator to employ a number of software functions to produce a stable weight
display under less than optimum conditions. The parameters for these
functions can be varied by the user. The stability, sensitivity and the speed
of response to applied load can be adjusted in order to 'tune’ the indicator to
handle difficult weighing situations.

Average Shift Values 1, 2 and 3 (Parameters 41, 42, and 43)

The DF2000 performs 5 analog to digital conversions per second - the
process by which the signal from the load cell is converted from voltage into
a number value. Each conversion or update produces a new internal raw
count reading. The actual displayed weight is computed from the average of
10 raw count readings stored in a register. After every update, the new raw
count reading is compared with the average reading. The amount of
difference between the new reading and the average reading determines the
rate at which the new reading is shifted into the averaging register - and thus
the rate at which the displayed weight will change. The Average Shift Values
1, 2 and 3 are used to set this rate.

e.g.: Averaging register with 10 internal count readings

1 2 3 4 5 6 7 8 9 10

| 512 [ 512 | 514 512 | 513 512 511 | 512 | 513

514 |

- assume the scale has been calibrated so that 10 counts represent a
1.0 Ib. graduation.

- average of 10 - internal counts = 513 counts * 51 Ib. (displayed
weight).

Average Shift Value 1 - Assume that the Average Shift Value 1 has been set
to 4 counts (slightly less than 1/2 graduation in this example). As long as the
difference between a new internal count reading and the current average
reading (513) is less than 4 counts, the new reading will not be shifted into
the register and computed into a new average. Thus the displayed weight will
remain stable.
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Average Shift Value 2 - The average shift value 2 has been set to 500
counts. If the difference between a new internal count reading and the
current average reading is less than 500 but more than 4 counts (Average
Shift value 1). The new reading will be shifted into the register once.

Example of what happens when a small change in weight occurs. An extra
weight is applied to the scale. The new internal counts reading is 550.
This reading is 37 counts greater than the current average (513). 37 falls
between Average Shift Value 1 (4) and Average shift Value 2 (500) Thus
the new reading is shifted once Into the register and reading #10 is shifted
out.

IstCyce 1 2 3 4 5 6 7 8 9 10
new reading 514
.......... > |550*| 512 | 512 514 | 512 513 | 512 | 511] 512 | 513 ]0Ut

- average of 10 registers = 516 counts = 51 Ib. (disp. wt.)

Now remember that the DF2000 updates the internal counts reading 5 times
per second. Thus on the second update the new internal counts reading is
still higher than the new average and is shifted in once again.

2nd Cycle 1 2 3 4 5 6 7 8 9 10
new reading

[513 |
----------- > 552 550* 512 512 514 512 513 512 511 512 out

- average of 10 registers = 520 counts = 52 Ib. (disp. wt.)
- Since the new internal counts readings are consistently
- higher than average, they are continually shifted in one

- at a time.

After a total of 10 readings and 10 shifts, the averaging register looks like
this:

1 2 3 4 5 6 7 8 9 10
10th
cycle 553 |550 | 554 | 551 | 552 | 550 |555 | 553 | 552 | 550+

- average of 10 registers = 552 counts = 55 Ib. (disp. wt.)

In this example it took 10 readings and 10 shifts for the weight display to

update from 51 Ib. to 55 Ib. At 5 times per second this took 2 seconds.
Average Shift value 3 - The Average Shift Value 3 has been set to 1000
counts. If the difference between a new internal count reading and the
current average reading is less than 1000 but more than 500 counts
(Average Shift Value 2), the new reading will be shifted into the register 5

times_(1/2 update).

Example of what happens when a larger change in weight occurs:

Initial

1 2 3 4 5 6 7 8 9 10

| 5104 512| 514] 512] 513] 512 511] 512| 513] 514

Initial stable weight reading:
- average of 10 registers - 513 counts - 51 Ib. (disp. wt.)

- now a larger weight is applied. The first new internal count reading is 1250
counts. The difference between it and the current average (513) is 737
counts. This value falls between 500 (Average shift 2) and 1000 (Average
Shift 3). Therefore the new reading is shifted in 5 times.

1st Cycle
new reading

1 2 3 4 5 6 7 8 9 10 old reading
6-10 out>
> |1250]1250] 1250 1250 1250 512*|512 | 514 | 512 | 513 |(lost)

- average or 10 registers = 881 counts = 88 Ib. (disp. wt.)

The next new internal count reading is 1410 counts. This reading Is
529 counts higher than the current average (881). Therefore this new
reading is also shifted into the register 5 times.

2nd Cycle
new reading
1 2 3 4 5 6 7 8 9 10 ol
reading
l1410]1410] 1410 1410] 1410 1250[1250] 1250 1250] 1250 6-10>
(lost)

- average of 10 registers = 1330 = 133 Ib. (disp. wt.)
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The next internal count reading is 1413 counts. The difference between it
and the current average (1330) is 73 counts. This value falls between
Average Shift 1 (4) and Average shift 2 (500) Therefore the new value is
shifted in once.

3rd Cycle
new reading

1 2 3 4 5 6 7 8 9 10

wo| [ | [ | [ | | | | |
--—> 1413* 1410 1410 1410 1410 1410 1250 1250 1250 1250 out --

(lost)
- average of 10 registers = 1346 counts = 134 Ib. (disp. wt.)

- The next 4 new readings all fall within the same range as the scale
has reached stability after the application of the weight.
After 4 more cycles and 4 more shifts the register looks like this:

7th Cycle
1 2 3 4 5 6 7 8 9 10

|1411]1412] 1411] 1412141311410 h410 [1410 [1410 [1410 |

- Average of 10 registers = 1411 counts = 141 Ib. (disp. wt.)

From the above example note the rapid change in the average counts
reading over the first two cycles and the slower change over the subsequent
cycles as the average counts approaches the correct reading.

If a change in weight on the scale is large enough to make the difference
between the current average and the new internal counts reading to be
greater than 1000 counts (Average Shift Value 3) then the new reading is
shifted into the averaging register 10 times in one cycle (full update). In this
mode no averaging takes place since all 10 registers record the same
reading. This full update mode will continue until the change in the internal
counts reading falls into the range of values below that set by Average Shift
Value 3. Then the averaging system will take over and the weight display will
update more slowly as it approaches the correct reading.
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In Summary
RATE OF CHANGE
OF DISPLAYED

WEIGHT
--- NO REGISTERS LOADED
NO UPDATE
Average Shift Value 1
i—--LOAD 1 REGISTER AVERAGING

Average Shift Value 2 LOAD % OF REGISTERS 12 UPDATE

Average Shift Value 3

--- LOAD ALL REGISTERS FULL UPDATE

Guidelines for setting Average Shift Value 1, 2 and 3
Parameters 41, 42 and 43

Average Shift Value 1 (Parameter 41) - factory set at 3 counts.

This parameter should be set for no more than 1/2 of a graduation. i.e. Ifa
scale has been met for 5000 graduations at 60,000 counts then 12 counts =
1 graduation. In this case Average shift Value 1 should be set for 4 or 5
counts. If set too low then the scale display will appear unstable. If set too
high then the sensitivity will be reduced and the display may not respond to a
one graduation change in applied weight.

Average Shift Value 2 (Parameter 42) - factory set at 500 counts.

This parameter should be set to two times the amount of change caused by
normal motion while load is on the scale. i.e. for a livestock scale observe
the amount of change in raw counts as the livestock are being weighed and
set the value for this parameter to twice the observed change. Other
applications - change caused by liquid sloshing in tanker truck, change
caused by truck engine running.

(page 3-76)



Average Shift Value 3 (Parameter 43) - factory set at 1000 counts.

This parameter should be set for approximately 2 times the value set for
Average Shift 2.

Average Register Size (Parameter 44) - factory set at 1 (10)

In the previous examples the averaging register has been shown as
containing 10 readings. The size can be changed for certain applications by
changing this parameter.

Parameter 44:

1 =10 shifts
2 = 20 shifts
5 = 50 shifts

10 = 100 shifts

Changing the size of the averaging register will affect the speed of the
averaging system when a single register is being loaded -i.e.. when the
change in raw counts is between Average Shift Value 1 and Average Shift
Value 2. For example. if the scale is subject to repeated small vibrations,
their effect can be “filtered” out by increasing the size of the register and
perhaps slightly increasing the value for Average Shift 1. This should result in
a more stable weight display.

If the register size is met too large there may however be an unacceptably
long delay in the indicator's response to a small change in weight. Use trial
and error to find the optimum settings.

Hold off Delay 1 and 2 (Parameters 45, 46)

The Hold Off Delay feature 1s designed to delay the start of the
averaging system so that the indicator display will read the target weight
sooner.

Without any Hold Off Delay, the averaging system (loading one
register per cycle) is engaged when the rate of change of the internal raw
counts falls below 500 (Average Shift 2). This would then require 10 or more
cycles for the average to finally represent the correct weight (as in the
example illustrated for Average Shift 2). Thus it would require 2 or more
seconds for the display to read correctly after the weight had been applied.
The Hold Off delays the averaging system for a specified number of cycles.
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speeding up the response of the scale display.

Hold off Delay 1 holds the indicator in full update (load all registers) for a
specified number of cycles.

Hold off delay 2 holds the indicator in 1/2 update (load 1/2 of all registers) for
a specified number of cycles.

The following example will illustrate the effect of the Hold Off delay:

Note:
: In the following example:

Hold Off delays 1 and 2 set to 3 cycles.

Average Shift Values 1, 2 and 3 set to 3, 500 and 1000 counts.

Indicator initially stable at 10,000 counts, then a weight representing

5100 counts is applied.

Internal Update without Update with
Cycle# Counts Change Hold Off Avqg. Hold off Delay Avg.

1 10000 0 None 10000 None 10000
2 15000 5,000 Load All 15000 Load All 15000
3 15050 50 Load 1 15005 Load All  15050<tHold
4 15100 50 Load 1 15015 Load All 151007 off
5 15101 1 Load 1 15025 Load All  15101<Delay 1
6 15100 1 Load 1 15035 Load 1/2 15101<Hold
7 15102 2 Load 1 15045 Load 1/2 15101] off
8 15103 1 Load 1 15055 Load 1/2 15102<Delay 2
9 15101 2 Load 1 15065 None 15102

10 15102 1 Load 1 15075 None 15102

11 15103 1 Load 1 15085 None 15102

In the above example' without a hold off delay, the average reading has still
not reached the correct value after 10 cycles (2 seconds). with a hold delay
the average reading approximates the correct value within 5 cycles. In
summary, the greater the number of hold off delay cycles. The faster the
indicator display reaches the target weight.

(page 3-77)



Warranty

The following terms of warranty apply to all new products 5.

sold by Western Scale Co. Limited (hereinafter called
"Western") unless otherwise specified in the terms of
sale.

All new products are warranted against defects in
workmanship and materials for the following period and
upon the following terms and conditions: -

1. The warranty period is for twelve (12) months
commencing from the date of delivery of the product
to the purchaser.

2. Western shall, at Its option, repair or replace or refund
the purchase price, within a reasonable period of 7.
time, after having been notified of the alleged defect
and after having been satisfied that a defect pursuant
to this warranty In fact exists.

3. Notice of the alleged defect must be given during the
warranty period and must state the model number
and serial number and the date the product was
purchased.

4. If requested by Western. any product or pan thereof
must be promptly returned to Western with the
shipping charges pre-paid Purchasers who require on
site servicing shall be responsible for travel labor and
all other extra expanses incurred as a result of such
on site servicing Western does not accept
responsibility for loss or damage to any product or
part thereof in transit. nor will any claim be honored
unless the product or part thereof is received, by
Western, intact. with no evidence of tampering or
previous attempts at repair.
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Western shall not be responsible for -

(a) consequential or special losses or damages. such
as loss of use, inconvenience, commercial or
economic loss

(b) defects caused by misuse. negligence.
modification or neglect,

(c) Improper operation, maintenance or repair

This warranty shall have no force and effect and shall
not apply if there has been -

(a) any unauthorized modification, alteration or
substitution of any part or parts of the product or
(b) the serial number of the product has been altered
or defaced inany  manner whatsoever

No employee or agent of Western has any authority to
add to. subtract from, or change any portion of this
warranty and Western'’s obligation herein Is strictly
limited to these terms as written.

This warranty is the sole warranty of Western and any
other warranties, expressed or implied by law,
including the provisions of the Sale of Goods Act and
in particular Section 20 thereof, are hereby specifically
excluded.

WESTERN SCALE CO LIMITED
1670 Kingsway Avenue,
Port Coquitlam (Vancouver), B.C.
V3C 3Y9



3-2-4 Motor Control Center

This section of the Maintenance Manual contains partial or complete pages
from the vendors manual or catalog sheet. Refer to the Parts Manual TM 5-
3895-374-24P, section C8, for a parts breakdown and additional information.

TM 5-3895-374-24-1

Equipment Inc

6675 Rexwood Road
Mississauga, Ontario
L4V 1V1

CAGE NAME and ADDRESS TELEPHONE FAX NUMBER
Code
09710 Square D Canada Electrical (416) 678-7000 (416) 678-9514

Description of Components:

Components:
Model

Model

Motor Control Center

MCC1

MCC2
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SEE PAGE F-11 FOR FOLD-OUT 6 AT REAR OF BOOK.
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MAIN INCOMING LINE

To 12 —T T}
TO L1 —G:D—L c
- T T2 U
, I%ijfs
22 TTTT
23 1
231 |l ey & . e ?
S _J - =-rFr=- =
52 —
SHUNT TRIP
400 AMP MAIN
CIRCUIT BREAKER
L1 L2 L3
TO MAIN BUS
REV REVISION DESCRIPTION SALUARE D CANADA

1 ADDED Y35 TO DRAWING 93.04.15 ELECTRICAL EQUIPMENT

J W.
2 ADDED FUSE BLOCKS IN FIELD 08.07 83 C.C.

MAIN BREAKER C/W SHUNT TRIP

DRAWN J. W ONG No
CHKD. E.SB6.382268268A.01A
DATE. 11 MAR 1993 | | ey 2

o4\
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# IMPORTANT

- NEUTRAL TO GROUND CONNECTIONS MUST BE
LOCATED ON SOURCE SIDE OF SENSOR

E 120 VOLT
L IN SEPARATE SOURCE
123 IN UNIT 1E
{ } =
480 Evzd R 2
i r = )
t— | 120v
S1 T
:}0 °© 0 - SHUNT TRIP
|_T_ 400 AMP el .
! MAIN 120V. BOHZ. |
:1’ BREAKER 5 '
21
<] 12 !
o 00 IS2 [ ,3 |
] TYPE |
14 ‘6GC” |
G.F.R
15 -
|
* C 16 1
17 i
18 !
N 19 I
T
GROUND SENSOR CAN BE LOCATED
ON LOAD OR LINE SIDE OF BREAKER MONITOR
® NOTE: REMOVE JUMPER FOR O 03 SECOND TRIP
OR IF RESTRAINT INPUT WIRING
1S5 CONNECTED TO TERMINAL
16 OR 17.
COMPONENTS FOR MONITOR 7O TEST WITH & W/0 TRIPPING NOTES
I GROUND FAULT RELAY SYSTEM IS BASED ON SQUARE D TYPE
L1 - TEST INDICATOR LAMP (90071-K1L~-38G-H2) 6C-100 GROUND FAULT RELAY. LISTED ON PAGE 17 OF CAT.
L2 - GROUND TRIP INDICATOR (8001-KI1L-38R-H1) 2 SYSTEM WILL INCLUDE ZERO SEQUENCE CT & GC-100
R - TEST RELAY  (8501-RS14-120V.) RELAY AND CPT

RELAY SOCKET (8501-NR44)
3.GFR RELAY OUTPUT CONNECTED TO MAIN (AND AUXILARY

ON MCC#2) BREAKERS SHUNT TRIP COIL

4 GROUND FAULT PROTECTION SYSTEM IS TO INCLUDE A
VOLTMETER METERING PT ONLY (480-120V) SECONDARY OF
PT IS TO BE WIRED TO TERMINAL STRIP (AND IDENTIFIED)
IN GFR RELAY ENCLOSURE.

5.SEE SINGLE LINE DIAGRAM.

REV REVISION DESCRIPTION SQUARE D CANALDA
] |REMOVED 100A BREAKER & KIRK KEYS 93.03 31 J W ELECTRICAL EQUIPMENT
2 |REMOVED 4TH PHASE TO NEUTRAL S3.04.13 J.W TYPE ‘GC° GROUND FAULT PROTECTION
3 EVISED PER INFIELD CHANGES 93.04 27 JW SYSTEM FOR USE WITH 'BP' SWITCH
DWG NO
DRAWN: J W. -
E.56.38226826A. 02
CHKD F.A R.
DATE. 12 maR 1993 | | ey 3
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T LI< SI=ASATE SOURCE > N
XS 0.5
l j[ 2 o/L M s
1 o—}—o
5 7
SHCWN WI1TH DOOR OPEN 51&911521
L1 & L3 ARE INTERCHANGED
| WHEN UNIT INSTALLED ON
EACK OF CONTROL CENTER.
! L1 L2 L3
| DT
Ly
| TIT 1
DISCONNECT =
LI
I
|
I .= - - - Tﬂl
. l Tl
7 [ |1
6 ' N T
5 ! 2 5!
> ! -
2 I i E l
O]~ | '"T 1T |
- | Lo L af _T_
-4 -SHROUDED ) T1 T2 T3
TERMINAL
I
REV REVISION DESCRIPTION SQAQUARE D CANADA

ELECTRICAL EQUIPMENT

SIZE 1 FVNR STARTER

DRAEN- J. W, D Mo
E.56.38226268A. 03

CHKD. £ U

DATE: 11 KR 723 —r | rey O
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SEH PAGE F-13 FOR FOLD-OUT 7 AT REAR OF BOOK.
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SEE PAGE F-15 FOR FOLD-OUT 8 AT REAR OF BOOK.
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SYSTEM TEST PROCEDURES

GROUND FAULT PROTECTION SYSTEM
TYPE GC

A.  These tests are to be performed by qualified personnel only

B.  Visually check that the busses of the circuit to be protected are Installed through the window of GA-12 sensor.

C. Remove power. The grounding points of the system shall be verified to determine that ground paths do not exist
Disconnect neutral from system ground at power distribution panel Connect megohm meter between neutral and

ground to verify that no extraneous grounds exist downstream (beyond ground fault sensor) on neutral line.
Reconnect neutral line; restore power and continue with test.

D. Ground Censor Test Only System Test
(Service Maintained) (Service Interrupted)
1. Press and hold test button 1. Press test and reset buttons simultaneously
2. After the relay times out, lamp L1 on 2. After the relay times out, lamps L1 and L2 monitor
panel turns on to indicate com- turn on and the disconnect the coil picks up.

ponents are working properly
3. Releasing the test button automatically resets
3. Releasing the test button automatically the ground fault relay.
resets the ground fault relay

NOTE: If additional testing Is necessary, allow 30 seconds before repeating above procedures.

E. Record test results on reverse side.
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TEST LOG
GROUND FAULT PROTECTIONSYSTEM
TYPE GC

Test in accordance with SYSTEM TEST PROCEDURES on
the reverse side of this sheet.

Perform test atter installation. Thereafter, perform test once
each year and after each trip. Enter required
information below.

LOCATION OF INSTALLATION

THIS RECORD MUST BE RETAILED FOR INSPECTION BY THE ELECTRICAL AUTHORITY
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Ground -Censor [J
GROUND FAULT PROTECTION SYSTEM
TYPE GC

INSTRUCTIONS

GC-100
SERIES 2

SQUARE D COMPANY|D|
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SHIPPING DAMAGE, HANDLING & STORAGE

The GC-100 Ground Fault Relay is designed for Industrial environments Reasonable care should be exercised in handling
and storage to protect the device from excessive mechanical shock, humidity, or temperature Do not drop device Storage
temperatures should be less than 200°F but more than -10°F The relay should be stored in Its original shipping carton until
ready for installation when not supplied as an integral part of other electrical apparatus such as a switchboard or
panelboard

Examine all components carefully for concealed shipping damage upon receipt of the equipment If damage or loss is
discovered, file a claim with the delivering carrier Immediately, and notify the nearest Square D field office Arrange for
repair or replacement through your local Square D office before returning any components to the factory

GROUNDED POWER SYSTEMS

The GC-100 Ground Fault Relay is intended for use only on power systems which include a grounded conductor (neutral
or grounded phase) The grounded conductor must be grounded at the service equipment, but the neutral may or may not
be used In the feeder or branch circuits.

SYSTEM OPERATION

A block diagram of the complete system including the Sensor, Ground Fault Relay, Monitor Components, and the
Disconnect Trip Coil Is shown in When circuit conditions are normal, the currents from all the phase conductors
and neutral (if used) add up to zero and the Sensor produces no signal When any ground fault occurs, however, the
currents add up to equal the ground fault current and the Sensor produces a signal proportional to the ground fault. This
signal Is sensed by the Ground Fault Relay and used to Initiate timing and other functions

120 Vac
Source

! 1
[ % CE [
( )Dlsconnect
Loz Tnp Coil

Sensor

)

1

OQutput
Relay K

Dual l

up Restraint glrlhe C}:nlrol -

L] ant | elay nac

Ckt Outpul } Ckb ckt 5 S Y l
. =

T | rrr

Resiraint
Common

—91
Lockout Restraint

Restraint
Control .‘__"EL___‘ 17
Ckt Restraint To

Time Delay Input

Restraint Output
915
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When a ground fault occurs, current flows from the Sensor through TR whose output voltage is proportional to the fault
magnitude and the adjustment of the Trip Setting Potentiometer. The Pick Up Circuit rectifies and senses this voltage.
When the voltage reaches the pick up value, the Pick Up Circuit activates both the Dual Time Delay and the Restraint
Output Circuits.

The Dual Time Delay Circuit contains one short delay (Curve A) and one long delay, both timing simultaneously unless
there is a restraint input. When either circuit times out, the Control Triac Circuit turns "on" and operates Output Relay K
which energizes the Disconnect Trip Coil. A contact latches the relay "on" providing a continuous indication of ground fault
tripping by lighting lamp L2 The Ground Fault Relay is reset by pressing the Reset button interrupting the power source
momentarily. A ground fault lasting for less than the time delay period will not pick up the Disconnect Trip Coil, thus
eliminating nuisance tripping on self-clearing faults.

The Restraint Output Circuit has a voltage output whenever the ground fault current exceeds the pick up point. This output
may be connected to either a Lockout Restraint or a Restraint to Time Delay Input of another GC-100 Ground Fault Relay.
All GC-100 relays using restraint Interconnections must have a common ground. The Restraint Common (terminall8) is
internally connected to terminal 19 for wiring convenience. Do not ground the Restraint Output (terminal 15).

Restraint to Time Delay Input (terminal 16) when energized, blocks only the short time delay permitting operation of the
long time delay of 0.1, 0.2, 0.3 or 0.5 seconds nominal depending on the internal time delay selection connection. Lockout
Restraint Input (terminal 17) when energized, blocks both time delay circuits, restraining the relay from tripping under any
ground fault condition. When restrained, a relay continues to generate a restraint output signal if the fault current exceeds
the pick up level, so restraint signals can be sent further upstream If desired.

In single relay applications or when zone selective interlocking Is not used, allowing a GC-100 to restrain itself makes all
five time delays available on each relay Connections for this application should be made as shown in[Eigure 2|

120 Vac
Control Monitor
Line  Transformer r—— == Components
Hot Wire ; Test g Reset | (See Page 10
-+ | . For Details)
H| L1~ Test
. | 1 Indicator
Grounded 1 I Lamp
Disconnect Cdc_. ______ Wire (" 1 I | L2~ Ground Trip
- i i Indicator Lamp
1
. Auxiiary (L JI R — Test Relay
®/ . Contact On L
Protected 1
10 Disconnect }G_
2 B
8 r: GC 100
? Ground!
X6 Faciory jumper, see note :: ;:T.';
%7 FAAN il
X1 1] 17
N
X5 \( ~ 18
| A1g
Sensor Notto |
Exceed R
25 Ft. L = Ground if 120 Vac
{50 F1 Loop) - = .7 Source 1s not
Note: Remove Jumper For 0055 _:9’,- ?:1 2 g’g Grounded
Second Tmp Or N Restraint Input 8 o~ £ EB
gean Winng Is Connecled To Terminal _ -3 =€ §3
Load 16 Or 17. See Pages 6 and 7 For € ¢ ® 08 O
oca Further Winng Information. j Ee EE Ef
SREJx =32
T i g c
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SENSOR MOUNTING

The Sensor should be mounted so that all phase and neutral (if used) conductors pass through the Core Window once
The Equipment Grounding Conductor (If used) must not pass through the Core Window. The neutral conductor must be
free of all grounds after passing through the Core Window

Sensor
Neutral
Assembly
A
// A
[\ / B
o Core
§ ’ Window c
{ | / N
L J
G
Main
Bonding g
Jumper
\A

I } \ Equipment

Grounding

Conductor
Grounding _/ Equipment

Electrode —_—r Ground Bar

FIGURE 3

When so specified by the system design engineer, the Sensor may be mounted so that only the conductor connecting the
neutral to ground at the service equipment passes through the Core Window In such cases, the Sensor must provide a
signal to the particular Ground Fault Relay which Is associated with the main disconnect

Maintain at least two inches clearance from the Iron core of the Sensor windings to the nearest bus bar or cable to avoid
false tripping. Cable conductors should be bundled securely and braced to hold them at the center of the Core Window.

The Sensor should be mounted within an enclosure and protected from mechanical damage

If the electrical system will be energized at any time prior to completion of the installation, the Sensor output windings must
be short circuited by a jumper across terminals X1, X3 to X2, X4. Remove this jumper when all wiring is completed to the
Ground Fault Relay and the Disconnect Trip Coill.

RELAY MOUNTING

The Ground Fault Relay should be mounted in a vertical position within an enclosure with the terminal block at the lower
end The location of the relay should be such that the trip setting knob is accessible without exposing the operator to
hazard from contact with live parts or arcing from disconnect operation Means have been provided so that the trip setting
can be adjusted from outside the enclosure as shown ifi Figure 4. To do this, the potentiometer is removed from the
printed circuit board and remounted on the inside back of the box body In the holes provided, with its terminals toward the
terminal block. If needed, a shaft extension is added and knob is adjusted to recommended protrusion.
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pomg—— 450 —qumd

— Daal Plate

Printed

I \ l l Circuit Board
—- — /
\ Potentiometer
{Remounted
459 To Inside
of GC 100 Box)
568
| ) !
\;
228
o | |
’ Qi Terminal
Block End

Knob {Recommended Pratrusion Beyond
Nameplaie Not To Exceed 06 Inch)

FIGURE 4

CONNECTIONS

Connections for standard application should be made according to the wiring diagram I Figure 2] Wires from the Sensor
to the Ground Fault Relay should be no longer than 25 feet and no smaller than No. 14 AWG. Wires from Monitor
Components should be no longer than 50 feet and no smaller than No 18 AWG Wires 1, 2 and 3 and Control Transformer
should be sized to deliver the necessary current to the Trip Coil at 55% rated output voltage of the Control Transformer.

When zone selective interlock wiring Is used, Ground Fault Relay interconnections should be no smaller than No. 18 and
no longer than 100 feet These wires should be routed separately from any power wiring

All wiring should be protected from arcing fault and physical damage by barriers, conduit, armor or location.
When two wires are used under one terminal on the Sensor, both shall be No. 14.
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INTERNAL LONG TIME DELAY SELECTION
The GC-100 relay has four available long time delay settings (Curve B-0 1, Curve C-0 2, Curve D-0 3, Curve F-0 5 second
nominal). As manufactured, the relay will have its long time delay connected for 0 1 second and a jumper from terminal 15
to 16 so its 0 055 second short time delay circuit is restrained.
Internally, the long time delay can be set at the other available values as follows:
1. Disconnect 120 Vac power to GC-100 relay. Printed circuit board has 120 Vac on it when energized.

2. Remove cover, exposing the printed circuit board.

3. Carefully disconnect the flexible lead from the 0 1 second slip-on terminal and connect it to the slip-on terminal
marked with the desired time delay setting.

4. Select proper pressure sensitive label (included with this booklet) and attach to nameplate to cover the Curve B
letter designation. Use A for 0 055, C for 0 2, D for 0 3, or F for 0 5 second.

5. Replace cover and cover screws.
SHORT TIME DELAY

During the construction phase of a project, it is recommended that all ground fault relays use the shortest available time
delay. This is the time when faults are most likely to occur and when selective coordination of mains, feeders and branch
circuits is least necessary.

With the jumper from terminals 15 to 16 temporarily disconnected, the GC-1 00 relay will have 0 055 second nominal delay
(Curve A). Replace jumper when construction is complete.

If relay is to be operated permanently with jumper 15 to 16 removed, and without restraint input wiring, attach pressure
sensitive label A to nameplate.

ZONE SELECTIVE INTERLOCKING

With this connection system, each ground fault relay controlled disconnect will open after only 0 055 second relay delay
(plus disconnect operating time) when a ground fault occurs in the zone where it is the nearest to the supply source.
However, this disconnect will be restrained to its relay’s long time delay and will open only for back-up protection if the fault
occurs in a zone supplied by a downstream ground fault relay protected disconnect. Occasionally, the upstream
disconnect will be specified to be lock-out restrained (will not be ground fault tripped) when back-up protection is not as
necessary as continuity of supply to other circuits.

The major advantage of zone selective interlocking is that arcing fault damage can be kept to a minimum by having short
time delay tripping for faults which occur between a main and feeder, or possibly between a feeder and a branch
disconnect. However, great care must be taken in wiring and testing the installation to make sure it operates as intended.

Figure 5 shows a method of obtaining three level zone selective interlocked protection. For a fault occurring at location 3
GFR No 3 trips in approximately 0 055 second and restrains GFR No 2 to a 0 2 second delay. GFR’s No 2 and No 1
provide back-up protection.

For a fault at location 2, GFR No 2 trips in approximately 0 055 second and restrains GFR No 1 to a 0.5 second time delay
for back-up protection.

For a fault at location 1, GFR No 1 trips In approximately 0 055 second. Its 0 5 second long time delay still operates as a
back-up circuit if any component of the short time delay circuit fails.
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Typical Setting.

Trnp Setung — 1200 Amp.

Time Delzy — 0 5 Sec.

120 Vac Source

Typical Setuings.
Trip Setung - 700 Amp.
Time Delay — 0 2 Sec.

120 Vac Source

Typical Settings

Tnp Sening — 100 Amp
Time Delay 0055 Sec.
(Could be 01 Sec. i
Jumper Added From
Termuinal 15 To 16)

TM 5-3895-374-24-1

Note: All Power Supply and Test Ckt. Connections Are Not Shown For Clarity. See
For Complete Individual Relay Wiring

TRIP COIL REQUIREMENTS

A circuit breaker or switch used with the Type GC Ground Fault System must have a trip coil capable of operating reliably
at 55% of rated voltage. Inrush current must not exceed 50 amperes at rated voltage. Sealed current must not exceed 10
amperes unless coil clearing contacts (52a) are used. Coil clearing contacts are required for trip coils not rated for

continuous duty at 120 Vac.
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RELAY SETTINGS

The GC-100 Ground Fault Relay has adjustable trip settings of 100 to 1,200 amperes RMS [Figure 6 shows the five delay
curves available. To allow time for fault clearing, the minimum recommended difference in time delays between any two

GFRs is 0.1 second. If a ground fault protected bolted pressure contact switch is used downstream from any ground fault
protected device, the minimum time delay difference should be 0.2 second.

10 60
Curve F
05 Sec (Nominal) 30
4 { 24
Curve D
03 Sec (N |
3 {Norminal) 18
Curve C
2 02 Sec (Nominal) 12
8
=)
t% Curve B 5
c 1 01 Sec (Nominal) 6 pt
o 08 £
E £
- 06 Curve A =
0055 Sec (Nominal)
05 3
04
03 2
02
1
01 3
- Noe v meneoe 8§ 8 2 8 8R88383

Multples of Current Setting

FIGURE 6

High trip settings on main and feeder circuits are desirable to avoid nuisance tripping. High settings usually do not reduce
the effectiveness of the protection If the ground path Impedance is reasonably low. Ground faults usually quickly reach a
value of 40% or more of the available short circuit current in the ground path circuit.

COORDINATION WITH DOWNSTREAM CIRCUIT BREAKERS

It is recommended that the magnetic trips of any downstream circuit breakers which are not equipped with ground fault
protection be set as low as possible.

Likewise, the ground fault relay trip settings for main or feeder circuits should be higher than the magnetic trip settings for
unprotected downstream breakers where possible. This will minimize nuisance tripping of the main or feeder breaker for
ground faults occurring on downstream circuits.
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RATINGS
1. The type GC-100 Ground Fault Protection System is suitable for use on equipment connected to a source having
200,000 RMS amperes or less available ground fault current.
2. The GC 100 relay contacts (internally connected to terminals 12 and 19) are rated as follows:

Voltage: 120 Vac

Current: Inrush 50 amperes, Continuous 10 amperes
Break 10 amperes

3. Normal transient voltage surges are suppressed to a level that will not cause the GFR to nuisance trip. Under
extreme transient conditions, additional protection may be necessary. Contact your local Square D office for
assistance if repeated outage caused by transient line voltage surges is experienced.

4. The GC-100 relay has the following power requirements:

Voltage: 120 Vac

Power:  Standby 3 watts Typical
After Trip 12 watts Typical

Note, however, that the switch or circuit breaker trip coil requires additional power from the control supply. The
control power transformer must have adequate size and regulation characteristics to trip the disconnect when the
line voltage drops to 55% of its normal value.

5. Restraint interlocking between relays:

A. Each Ground Fault Relay Restraint Output can drive up to eight restraint unit loads.

B. Total restraint unit loads may be calculated by adding the number of Restraint To Time Delay Inputs plus
twice the number of Lockout Restraint Inputs which the Restraint Output must drive.

1 unit load
2 unit loads

i.e., Restraint To Time Delay Input =
Lockout Restraint Input =

C. Each GFR Restraint To Time Delay and Lockout Restraint Input can receive signals from up to twenty
Restraint Output sources provided that no more than six of the sources can be energized simultaneously.

CAUTION INSTRUCTION AND NOTES
1. Do not ground terminal 15 or connect it to any terminal other than a number 16 or 17 terminal.

2. Note that terminals 18 and 19 are permanently internally connected.

3. All Ground Fault Relays using restraint interconnections must have a common ground connected to terminal 18 or
19.

4. Once the GFR has tripped for any reason, it must be reset before the protected circuit breaker or switch can be
turned "on" and remain closed.

5. During installation, inspection or replacement, jumper from terminal X1, X3 to terminal X2, X4 on the Sensor to
prevent possible high voltage outputs. The jumper must be removed when all wiring is complete.

MAINTENANCE

The Ground Fault Relay needs little maintenance due to its solid state control and sensing circuitry. The output relay
mounted on the top endwall should be inspected periodically along with the terminal connections for corrosion, pitting and
tightness. If the Ground Fault Relay fails to operate properly or is subjected to physical or electrical damage, it should be
replaced.
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TEST PROCEDURES
Field Tests & Monitor Components

The GC-100 Ground Fault Relay and Sensor may be tested with or without tripping as desired. Each Sensor is provided
with a test winding of 800 turns (terminals X5, X6) and should be connected as shown in[Eigure 2]

The Monitor Components shown i Eigure 2 and listed below provide both test with tripping and test without tripping
functions. A nameplate is provided with each Ground Fault Relay giving operation instructions for this connection.

Standard Monitor Components

Test Button Class 9001 Type K1L-38G-H2
Reset Button Class 9001 Type K1L-38R-H1
Test Relay Class 8501 Type RS14, 120 Vac (or Type KP12, 120 Vac)

Relay Socket Class 8501 Type NR44 (or Type NR1)

To test without tripping, press the Test button only (See Eigure I)] This simulates a ground fault in the Sensor,
disconnects the 120 volt power source from the Output Relay K and applies 120 volts to the Control Triac Circuit via L1
After the relay times out the Control Triac Circuit turns on Lamp L1: Some lamp flicker is normal.

To test with tripping, press the Test and Reset buttons simultaneously (See [Figure 1)l This establishes the normal power
supply connections and energizes the test winding. Both L1 and L2 will light after the time delay interval and the
Disconnect Trip Coil will pick up. Under both test conditions releasing the test button automatically resets the Ground
Fault Relay.

When only the test with tripping function is required, the Monitor Components may be as listed below. [Figure 7]shows
connections for these components. No nameplate is supplied for this arrangement.

Reset

From 120 Vac To Terminal 11
Source y On GC-100
Test
To Terminal 12
On GC-100
. j L2

To Terminal No 6
On Sensor

FIGURE 7

Test With Tripping Monitor Components

Test Button  Class 9001 Type KR-2B-H5
Reset Button Class 9001 Type K1L-38R-H6

A test operation should be performed at least once a year and once immediately after each time the circuit is interrupted
due to a fault of any kind.

HIGH POTENTIAL TESTS
Do not apply voltage from a megger, hi-pot tester or continuity tester to the solid state time delay ground fault relay circuits.
If a high voltage test is required for the control wiring, remove wires from terminals 11, 12 and 13, then jumper all terminals

together before applying voltage. Do not apply voltage higher than 1,240 Vac RMS/60 Hz. to relay terminals at any time.
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BENCH TEST PROCEDURE

The test bench circuit shown i Eigure 8 will permit measurement of both the trip current and the time delay of the relay.
Do not attempt to run this test with the relay mounted In or wired to any other equipment. The trip current may be
measured by increasing the current read by the ammeter, AM, very slowly with the adjustable voltage transformer, and
noting the lowest current at which the relay CR picks up. Multiply the ammeter reading by 600 to get the value which
would be required in the primary of the Sensor to provide the same trip point. Hold the Test button closed while measuring
the trip current, but not more than 30 seconds. The measured trip current should be within £20% of the nameplate setting.

For determination of the time delay, set the relay trip setting at 1,200 amperes, hold the Test button closed and adjust the
transformer for an ammeter reading of 1.0 amperes (equivalent to 600 amperes Sensor primary current). Then set the
Ground Fault Relay trip setting back to 100 amperes. Measure the relay time delay by pushing the Test button and holding
it until the clock stops. The measured trip time should be within + 5% and - 20% or -3 cycles of the time delay shown in
Figure 6. For measurement of time delay Curve A remove jumper connecting terminal 15 to terminal 16.

Reset

do

"
120V 500V A Adjustdble 5
Voliage Transformer | i
}-..
AM [
2 30 OKMS 4 —{ ©c 100
€ 150 Watts 0-5 Amps l el GFR
—
See 7]
Note 18
= 19
CR Class 8501
Type KS 12
P 120V/60HZ
~ £
€} Clock 4 AT
c 2
b 3]
Test

Note
Remove Jumper On
Hot Gnd Terminals 15 and 16
120 Volts To Obtain Delay
60 HZ Curve A
FIGURE 8
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SEH PAGE F-1/ FOR FOLD-OUT 9 AT REAR OF BOOK.
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SEE[PAGE F-19/FOR FOLD-OUT 10 AT REAR OF BOOK.
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# IMPORTANT
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COMPONENTS FOR MONITOR TO TEST WITH & W/0 TRIPPING

NOTES

L1 - TEST INDICATOR LAMP (8001-K1L-38G-H2)
L2 - GROUND TRIP INDICATOR (9001-K1L-38R-H1)

R - TEST RELAY (8501-RS14-120V )
RELAY SOCKET (8501-NR44)

1 GROUND FAULT RELAY SYSTEM 15 BASED ON SQUARE D TYPE
GC-100 GROUND FAULT RELAY  LISTED ON PAGE 17 OF CAT
2 SYSTEM WILL INCLUDE ZERO SEQUENCE CT & GC-100
RELAY AND CPT

3 GFR RELAY OUTPUT CONNECTED TO MAIN C(AND AUXILARY
ON MCC#2) BREAKERS SHUNT TRIP COIL

4 GROUND FAULT PROTECTION SYSTEM IS TO INCLUDE A
VOLTMETER METERING PT ONLY (480-120V) SECONDARY OF
PT IS TO BE WIRED TO TERMINAL STRIP (AND IDENTIFIED)
IN GFR RELAY ENCLOSURE.

5 SEE SINGLE LINE DIAGRAM.
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SEE[PAGE F-21|FOR FOLD-OUT 11 AT REAR OF BOOK.
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D SQUARE D
Instruction Bulletin

TM 5-3895-374-24-1

Reference No. 278AS

Bulletin No 30072-013-10

Raleigh, NC, U.S.A., April, 1992
Supersedes 8502/36-278 dated 6/88

2- and 3-Pole AC Magnetic Contactors and Starters

Type SC, Series A or B
Classes 8502 and 8536 - Size 1 and 1P

INTRODUCTION

SERIES CHANGE

AUXILIARY
CONTACTS

COVER MOUNTED
CONTROL UNITS

This instruction bulletin illustrates and describes Class 8502 and 8536 two- and
three-pole magnetic contactors and starters. It also contains assembly,
modification and parts ordering instructions. To identify parts, refer to[Eigure 11

Figure 1 Contactor and Starter Assembly Drawing

A DANGER

HAZARDOUS VOLTAGE.

Disconnect all power before working on equipment.

Electrical shock will cause severe injury or death.

Series B only applies to the Type S Starter Form B (ambient compensated
overload relay block). All parts of Form B Series A and B starters are
interchangeable, only the overload relay block differs. If the overload relay block
of a Form B Series A starter is replaced with the Series B block, the overload
relay thermal units must be selected from the Series B thermal unit selection
tables for proper motor protection.

All contactors are supplied with a normally-open holding circuit contact as
standard. Additional normally-open or normally-closed auxiliary contacts can be
installed in the field. Refer to [Table 5] for class and type. For application
information, refer to Instruction Bulletin 9999-287 or the Square D Digest.

NEMA 1 general purpose enclosures with slip-on or hinged covers are supplied
with knockouts for field addition of the kits listed in

© 1992 Square D All Rights Reserved
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Bulletin No 30072-013-10 Reference No 278AS
April, 1992
Table 1 Field Modification Kits, Class 9999
Slip-on Hinged Door Factory Modifications

Kit Enclosure Enclosure (Form)

Push button, Start-Stop SA2 SA3 A

Push button, On-Off SA10 SA3 A3

Selector switch, Hand-Off-Auto SC2 SC8 C

Selector switch, On-Off SC22 C6

Red pilot light SP15R SP28R © P1

OVERLOAD
DELAYS

TERMINALS

INSPECTING
AND
REPLACING
CONTACTS

MANUAL
OPERATION

COIL RE-
PLACEMENT

© For 120V only, for other voltages refer to Class 9001 Type KP units.

ot tomrretay o . T I N
contact unit (item 6 in of the melting alloy overload relay is available with a normally-open
or normally-closed isolated alarm contact in addition to the standard normally-closed contact. The
contact unit with alarm circuit contacts can be installed in the field (refer to Table 5).

Non-temperature compensated bimetallic overload relays are available as an optional feature: Form
B 1 has provisions for two thermal units, Form B2 has provisions for three thermal units. Ambient-
temperature compensated bimetallic overload relays are also available as an optional feature (Form
B has provisions for three thermal units).

A SPDT contact is supplied as standard on all Type S bimetallic overload relays. The N. O. contact
can be used in an alarm circuit and must be wired on the same polarity as the N. C. Contact.
Contacts are not replaceable. In order to directly replace a bimetallic overload relay, the appropriate
part number listed on the parts list should be used.

These overload relays are not designed for field repair and should not be disassembled.

Use copper wire only on device power and control terminals. Pressure wire power terminals are
suitable for wire sizes #14-8, solid or stranded. Pressure wire control terminals are suitable for wire
sizes #16-12, solid or stranded.

Contacts are not harmed by discoloration and slight pitting. Do not file contacts, as it wastes
contact material. Replacement is necessary only when the contact has worn thin. Replacement
contacts for starters or contactors are available as kits. Older from[Table 5]

Replacement contacts and springs for the poster pole kits only are contained in a Class 9998 Type
SL22 kit. One kit is required for each N. O. or N. C. Contact.

It is unnecessary to remove any wiring to inspect or replace the contacts. To inspect or replace
contacts, loosen the two captive screws (item C if_Figure 1) holding the contact actuator to the
contact block. Lift the contact actuator to expose the contacts.

A WARNING

HAZARDOUS VOLTAGE.

Disconnect all power before manually operating equipment.

Manual operation with power on car, cause contact arcing and unexpected energization of
load, resulting in personal injury or equipment damage.

Manual operation of contactors and starters may be accomplished by pushing the contact carrier
down with a screwdriver. There is a slot provided on the coil cover that is suitable for this use.

To remove the coil, loosen the two captive cover screws (item A in Eigure T)] Disconnect wires from
the coil terminals and remove the cover. Remove and disassemble the magnet, coil and armature
unit.

© 1992 Square D All Rights Reserved
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April, 1992

ASSEMBLY
INSTRUCTIONS

SHORT CIRCUIT
PROTECTION

DISTANT CONTROL

To replace the coil, first

assemble the magnet, replacement coil and armature. Manually operate the contact
carrier and insert the complete unit. Before installing the cover, manually operate the
device as described in "Manual Operation" to insure that all parts are functioning properly.
Follow recommended tightening torques (refer to Table 2)lwhen reassembling device.

Figure 1 shows how contactors and starters are assembled. Factory recommended
torques for mechanical, electrical and pressure wire connections are listed in_Table 2/and
in the device instruction sheet. These torques must be followed to insure proper device

operation.
Table 2 Factory Recommended Tightening Torques
Iltem Description Tightening Torque (in-lb)
A Cover screws (2 per cover) 18-21
B Coil terminal pressure wire connector (2 per coil) 9-12
C Power plant screws (2 per device) 18-21
D Internal auxiliary contact pressure wire connector (2 per contact) 9-12
E Stationary contact fasteners (2 per pole) 6-9
F Lug screw (2 per pole) (1)
G Auxiliary wire binding screws 18-21
H Overload relay fastening screws (2 per overload block) 18-21
J Overload switch module fastening screw (1 per module) 9-12
K Switch module pressure wire connectors (standard is 2 per module,
with alarm circuit contact there are 4) 9-12
L Overload to contact fasteners
(1 per pole) 18-21@
M Overload thermal unit fastening screw (2 per pole) 18-21
O Lug retaining screw - Size 1P only (1 per pole) 18-21

~©® See instruction Sheet.
® For contactor see instruction sheet.

Provide branch-circuit overcurrent protection for starters, referring to instructions supplied
with the thermal unit selection table. Provide branch-circuit overcurrent protection for
contactors (Class 8502 or 8702) in accordance with the National Electrical Code. Do not
exceed the maximum protective device ratings listed in[Table 3]

Table 3 Maximum Ampere Ratings
Maximum Ampere Rating
Class KS, RK5 Class J Inverse-Time
Maximum or RK1 Fuse or T Fuse Circuit Breaker
Voltage (Ampere) (Ampere) (Ampere)
600 30 60 40
250 40 60 60

Series impedance and shunt capacitance of the control circuit must be considered to
assure proper operation of contactors and starters when controlled from remote operator
stations. Depending upon the voltage, wire size and number of control wires used, series
impedance or shunt capacitance may limit the maximum distance of the wire run. If
distances to start or stop stations are longer than those listed in[Table 4, the ,wire-run
configuration and materials must be analyzed. For further information, contact your local
Square D field office for Product Data Bulletin M379.

Tahle 4 Maximum Control Distance

Coil Voltage Maximum Control Distance (feet)
(60 Hz) #14 Copper Wire #12 Copper Wire
120 845 1300
240 595 495
480 145 120

© 1992 Square D All Rights Reserved
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ORDERING Specify quantity, part number or class and type and description of part, giving complete INSTRUCTIONS

nameplate data of the device. For example, one armature and magnet kit 31041-605-50 for a Class 8536
Type SCO03, Series A starter.

__Tableb Parts List
Quantity
ltem Description Part Number 1-Pole 2-Pole 3-Pole 4-Pole 5-Pole
1 Armature and magnet kit .. 31041-605-50 1 1 1 1 1
2 COilucviiiiiiiicee SEETanEd below 1 1 1 1 1
3 internal auxiliary contact
Normally-open ... Type SX11 2] 2] 1 1 1
Normally-closed . .. Type SX12
4 Contact kit Class 9998:
Type SL3 1 1 1
Type SL13 1
. Type SL13 & SL22 1
5 Melting alloy O. L. relay assembly . Class 9065:
1 element.... . Type SDO4 1 1
2 or 3 element. Type SDO5 1 1 1
o5 Bimetallic O. L. relay
Non compensated Class 9065:
2 element (Form B1). Type SDO5B1
3 element (Form, B2)... .. Type SDO6B2
Compensated Class 9065:
3 element (Form B) Type SDO6B
6 Melting alloy O. L. contact unit Class 9998 Type SO1 1 1 1 1 1
06 Melting alloy O. L. contact unit w/ alarm circuit
Normally-open alarm contact ... Class 9999 Type SO4
Normally-closed alarm contact . Class 9999 Type SO5
7 Reset bar 31034-042-01 1 1 1 1 1
8 Cover .. 31127-013-01 1 1 1 1 1
9 Actuator assembly (|
contact carrier, cover ... 1 1
(1) External auxiliary contact .. Class 9990:
One normally-open ... Type SX6
One normally-closed. .. Type SX7
One normally-open and one .. . Type SX8
normally closed
One normally-open, overlapping .... Type SX9
One normally closed, overlapping . Type SX10
(] Power pole kit Class 9999:
One normally-open ... Type SB6 1
Two normally-open ... Type SB9 1
F Wire clamp and screw
Size 1 contactor ... 30018-018-50 2 4
Size 1 starter 30018-018-50 2 3 5 7
L Wire clamp and screw
Size 1 CONLACION ..o 48118-247-50 2 4 6 6 6
Size 1 starter 48118-247-50 4 6 6 6
M Overload thermal unit fastening .. 21920-16160 4 6 6 6
screw
o0 SCrew assembIY .......c.oiiiiiiii e 30018-066-50 4
(313 LUQ SCIBW ... s 25054-13660 4
© Not shown.
® Furnished on 2-pole starters. However, 1- and 2- pole contactors are furnished with a holding circuit contact that is rated the same as a power pole.
© Size 1P only.
Table 6 Magnet Coil Part Numbers @
Colil Suffix
Coil 24 110 120 120/240 208 220 240 240/480 277 380 440 480 550 600
Prefix Hz Volts Volts Volts Volts Volts Volts Volts Volts Volts Volts Volts Volts Volts Volts
60 20 120 42 e 48 240 51 e 52 56 460 60 600 62
31041-400 Volt Volt Volt Volt
50 22 42 43 51 53 57 60 62

© Complete part, number of coil consists of the prefix followed by the suffix. (Example: For 120 volt, 60 Hertz coil select a 31041-400-42). When ordering replacement coils give part
number, voltage and frequency of coil being replaced.
® Dual Voltage coil. Order 120/240 volt, 60 Hertz as 31041-402-02. Order 240/480 volt, 60 Hertz, as 31041-402-04

PLEASE NOTE: Electrical equipment should be serviced only by qualified electrical maintenance personnel, and this document should not be
viewed as sufficient Instruction for those who are nor otherwise qualified to operate, service or maintain the equipment
discussed. Although reasonable care has been taken to provide accurate and authoritative information in this document, no
responsibility is assumed by Square D for any consequences arising out of the use of this material.

© 1992 Square D All Rights Reserved
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GROUPE SCHNEIDER

Instruction Bulletin

TM 5-3895-374-24-1

Reference No. 305AS

Bulletin No 30072-013-01 1/92
Raleigh, NC, U. S. A.

Supersedes 8502/36-305 dated 6/91

2- and 3-Pole AC Magnetic Contactors and Starters
Type SE, Series A
Classes 8502 and 8536 - Size 3

Introduction This Instruction bulletin illustrates and describes Class 8502 and 8536 two- and three-
pole magnetic contactors and starters. It also contains assembly, modification and parts
To identify parts, refer to

ordering Instructions.

’
-

P

Figure 1. Contactor and Starter Assembly Drawing

/\ DANGER

Electrical shock

HAZARDOUS VOLTAGE.
Disconnect all power before working on equipment.

will cause severe injury or death.

Auxiliary Contacts All contactors are supplied with a normally-open holding circuit contact as standard.

Additional normally-o0

pen or normally-closed auxiliary contacts can be installed in the

field. Refer td Table g for class and type. For application information, refer to Instruction

Bulletin 9999-287 or t

he Square D Digest.

Cover Mounted Control NEMA 1 general purpose enclosures with slip-on or hinged covers are supplied with
Units * knockouts for field addition of the kits listed in Table 1l

(

© 1992 Square D All Rights Reserved
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Overload Relays *

Terminals *

Inspecting and
Replacing Contacts

Manual Operation

Coil Replacement

Table 1 Field Modification Kits
Kit Class 9999 Type Factory Modifications
(Form)

Push button, start-stop SA2 A

Push button, on-off SA10 A3

Selector switch, hand-off-auto SC2 C

Selector switch. on-off SC22 C6

Red pilot light (slip-on enclosure) SP4R P1

Red pilot light (hinged door enclosure) SP14R P1

A melting alloy overload relay is supplied as standard with provisions for one or three
thermal units. The contact unit (item 7) of the melting alloy overload relay is available with a
normally-open or normally-closed isolated alarm contact in addition to the standard
normally-closed contact. The contact unit with alarm circuit contacts can be installed in the
field (refer to [Table 5).

Non-temperature compensated bimetallic overload relays are available as an optional
feature (Form B5). Ambient-temperature compensated bimetallic overload relays are also
available as an optional feature (Form Y59). Bimetallic overload relays have provisions for
one or three thermal units.

These overload relays are not designed for field repair and should not be disassembled.

Use copper wire only on standard device power and control terminals. Box lugs are suitable
for wire sizes #14-1/0 kcmil. Pressure ,wire control terminals are suitable for wire sizes
#16-12, solid or stranded.

Contacts are not harmed by discoloration and slight pitting. Do not file contacts, as it
wastes contact material. Replacement is only necessary when the contact has worn thin.
Replacement contacts for starters or contactors are available as kits Order from|Table 5

It is unnecessary to remove any wiring to visually inspect the contacts. To inspect, loosen
the four screws (item D) holding the contact actuator to the contact block. Lift the contact

actuator to expose the contacts.
A WARNING
HAZARDOUS VOLTAGE.
Disconnect all power before manually operating equipment.

Manual operation with power on can cause contact arcing and unexpected
energization of load, resulting in personal injury or equipment damage.

Manual operation of contactors and starters may be accomplished by pushing the contact
carrier down with a screwdriver. There is a step on the outside of the contact carrier
suitable for this use.

To remove the coil, loosen the two captive cover screws (item A). Disconnect wires from
the coil terminals and remove the cover. Loosen the two screws (item B) holding the
magnet in place. Remove the coil and magnet. Manually operate the contact carrier and
remove the armature. Separate the coil from the magnet.

To replace the caoll, first assemble the magnet, coil and armature and insert the complete
unit. Approximately 3/8 of an inch space should exist between the top outside surface of
the coil and inside surface of the magnet. If this space does not exist and magnet tends to

* Revised 1/92
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Assembly Instructions

Short Circuit Protection

Distant Control *

be loose and not quite in place, grasp the coil firmly and slide it down toward the
armature. Magnet will then fall in place.

Before installing the cover, manually operate the device as described in ""Manual
Operation” to insure that all parts are functioning properly.

Figure 1 shows how contactors and starters are assembled Factory recommended
torque for mechanical, electrical and pressure w ire connections are listed in[Table 2|
and m the device instruction sheet. These torques must be followed to insure proper
device operation.

Table 2. Factory Recommended Tightening Torques

ltem Description Tightening Torque (in-1b)

A Cover screws (2 per cover) . 24-28
B Screw post (2 per magnet) . 65-75
Cc Coil terminal pressure wire connector (2 per coil) . . v
D Power plant screws (4 per device) . 40 - 45
E Auxiliary contact pressure wire connector (2 per contact) 4
F Stationary contact fasteners (2 per pole) . 44 -50
G Lug screw (2 per pole) v
H Lug retaining screw (2 per pole) 44 -50
J Control crrcuil pressure wire connector (1 per pole) ..y
K Auxihary contact fastening screw (1 per contact) .13-16
M Overload relay fastening screws (3 per overload block) 24 - 28
N Overload switch module fastening screw (1 per module) 9-12
[e] Swilch module pressure wire connectors, standard — 2 per module

(with 1solated alarm circuit contact there are 4) v
P Overload 1o contact fasteners (3 per device) . 44 - 50
Q Thermal unit fastening screw (2 per pole) 90 - 100
R Lug retaining screw . 44 - 50

¥ See device instruction sheet

Provide branch-circuit overcurrent protection for starters, referring to instructions
supplied with the thermal unit selection table Provide branch-circuit overcurrent
protection for contactors (Class 8502 or 8702) in accordance with the National
Electrical Code Do not exceed the maximum protective device ratings listed in

K]

Table 3. Maximum Ampere Ratings

Maximum Ampere Rating

Maximum Class K5 - Class J inverse-Time
Voltage or RK5 Fuse or RK1 Fuse™ Circunt Breaker
600 100 200 125
250 125 200 150
* Time delay fuse may be required
* Revised 1/92

Series impedance and shunt capacitance of the control circuit must be considered to
assure proper operation of contactors and starters when controlled from remote
operator stations. Depending upon the voltage, wire size and number of control
wires used, series impedance or shunt capacitance may limit the maximum distance
of the wire run. If distances to start or stop stations are longer than those listed In
Table 4, the wire-run configuration and materials must be analyzed. For further
information, contact your local Square D field office for Product Data Bulletin M379.

© 1992 Square D All Rights Reserved
* Revised 1/92
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Table 4. Maximum Control Distance

Ordering Instructions *

Coil Voltage Maximum Control Distance (feet)
(60 Hz) #14 Copper Wire #10 Coppar Wire
120 (2/3-wire) 360 845
240 (2-wire) 1400 1300
240 (3-wire) 990 655
480 (2-wire) 495 325
480 (3-wire) 245 160

Specify quantity, part number or class and type and description of part, giving complete
nameplate data of the device For example, one armature and magnet kit 31074 - 931 -
50 for a Class 8536 Type SEOL, series A starter

Table 5. Parts List

H Quantity
Item Description Part Number 2-Pole  3-Pole
+#1  Armature and magnet kit 31074 - 931 - 50 1 1
2 Cal See Table 6 below 1 1
3 Auxihary contact, 1 normally open Ciass 9999 Type SX6
Auxihary contact, 1 normally closed Class 9999 Type SX7
4  Holding circurt contact, 1 normally open Class 9999 Type SX6 1 1
5 Contact kit . Class 9998
Type SLB 1 N/A
Type SL7 N/A 1
*t6 Meling alloy O L relay assembly (includes item 7) Class 9065
1 thermal unnt Type SDO11 1
3 thermal uniis Type SDO12 1 1
16  Bimelalic O L relay
Form BS Class 9065 Type SAUQIL 1 3
Form Y59 26005 - 11000 1 3
7 Melting alloy O L contact unt Class 9998 Type SO1 1 1
t7  Melung alloy O L contact unit w/ alarm circuit Class 9999
Normally-open alarm contact Type S04
Normally-ciosed atarm contact Type SO5
8 Reset bar for melting alloy O L relay 31075 - 008 - 01 1 1
* 9  Housing-barner assembiy (includes item 10) 31074 -112- 51 1 1
%10  Drop-out pad 31091 - 157 - 01 2 2
G Lug assembly 25050 - 94000 4 6
EmH  Lug retaining screw (5/16-18 x 5/8) 21915 - 20200 4 6
P  Overload 1o contactor fastening screw {5/16-18 x 1/2) 21911 - 20160 2 3
Q  Thermal unit fastening screw (5/16-18 x 7/8) 21943 - 22281 4 6
R Lug retaining screw (1/4-20 x 7/16) 21915 - 20140 2 3

* Aevised 1/92

# When ordening armature and magnet kit (31074 931 50) for a contactor or starter containng an armalure assembly (em 1)
incorporating two rubber bumpers (item 1a) a housing-bamer assembly (tem 9) must also be ordered and installed on the contactor
or starter

B Used on hne and load side of contactor Used on Ine side only on starter

t Not shown
Table 6. Magnet Coil Part Numbers *
Coil Coil Suffix
Prefix Hz]| 24v 110v 120V 120/ 208V 220V 240V 240/ 277V 380V 440V 480V 550V 600V
240V 4
31074 - 400 | 60 16 Use 38 ju) 44 Use 47 3 49 53 Use 57 Use 60
120V 240V 480V 600V
31074 -400 | 50 17 38 39 ® N/A 47 48 [ ] N/A 54 57 58 60 61
* Complete col pan b of the prefix d by the suffix{(ie 120 V 60 Hz codl = 31074 - 400 - 38) When ordenng replacement

coits give part number, voliage and frequency of coi being replaced
O Dual vottage coil Order 1207240 V, 60 Hz as 31074 - 402 - 02 Order 240/480 V, 60 Hz, as 31074 - 402 - 04
® Consult local Square D ekl office

Electrical equipment should be serviced only by qualified electrical maintenance
personnel, and this document should not be viewed as sufficient Instruction for those
who are not otherwise qualified to operate, service or maintain the equipment discussed
Although reasonable care has been taken to provide accurate and authoritative
information In this document, no responsibility is assumed by Square D for any
consequences arising out of the use of this material

PLEASE NOTE:

© 1992 Square D All Rights Reserved
* Revised 1/92
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TM 5-3895-374-24-1

8502/36-306

SERVICE
BULLETIN

Classes 8502 and 8536 Size 4-2 and 2 Pole AC Magnetic Contactors
and Starters Type SF, Series A

g

=
7

DANGER Hazard of electnical shock or burn.
Be sure to turn off power supplying this equip-
ment before working on it

@ AUXILIARY CONTACTS — All contactors are supplied
with a N O holding circuit conlact as standard Additional N O
or NC contacts can be field installed Refer to Square D
Digest, Class 9999 section, for selection and application
information

® COYER MOUNTED CONTROL UNITS — The NEMA 1
General Purpose Enclosure with hinged cover is supplied with
knockouts for field addition of the following kits

Class 9999
Kit Type

Start-Stop

Pushbutton SA-2
Selector Switch
Hand-Off-Auto 2z,

On-Off

Red Pilot Light SP-15R

® OVERLOAD RELAYS — A melting alloy overload relay 1s
supplied as standard with provisions for three thermal units
The contact unit (Item 7 on the parts hst) of the melting alloy
overload relay 1s available with a NO or N C isolated alarm
contact in addition to the standard N C contact. The contact
unit with alarm circuit contacts can be installed in the field
Bimetallic overload relays are available as an optional feature
with provisions for three thermal units (Form 85) CAUTION:
The melting alloy and the bimetallic overload relays are not
designed for field repair and should not be disassembled

Supersedes 306A5 doted Apnl, 1985

JUNE, 1988

PO N US A

GQUARET)

P O Box 27446

TERMINALS — Power and control terminals on standard
devices are suitable for use with copper wire only. The box
lugs are suitable for wire Sizes #8-250 MCM The pressure
wire control terminals are suitable for wire Sizes #16-#12,
solid or stranded

CONTACTS — Are not harmed by discoloration and shight
pitting DO NOT FILE THEM, as dressing wastes contact ma-
tenal Replacement i1s necessary only when the contact has
worn thin

CONTACT INSPECTION — It 1s unnecessary to remove any
wiring to inspect contacts Merely loosen the four screws (item
D) holding the contact actuator to the contact block Lift the
contact actuator to expose the contacts

REPLACEMENT CONTACTS — Replacement contacts for
starters or contactors are available as kits Order from Parts
List

o TIMER ATTACHMENT — A mechanically operated pneu-
matic timer 1s available for field additon Refer 1o Square D
Digest, Class 9999 section, for selection and application
information

@ MANUAL OPERATION — Manual operation of contactors
and starters may be accomplished by pushing the contact
carrier down with a screwdriver There 1s a step on the outside
of the contact carrier that 1s suitable for this use DANGER —
Do not operate manually unless starter Is tsolated from the
ling

®Revised

Raleigh, NC 27611
{919} 266-3671
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8502/36-306

SERVICE

8502/36-306

BULLETIN

COIL REPLACEMENT — To remove the coll loosen the two
captive cover screws (ltem A) Disconnect wires from the coll
terminals and remove the cover Loosen the two nuts (Item B)
that hold the magnet in place Remove the coll and magnet
Manually operate the contact carrier and remove the armature
Separate the coil from the magnet

To replace the coll, first assemble the magnet, coll and arma-
ture Manually operate the contact carner and insert the com-
plete unit When installing the nuts (item B) and lock washers
that hold the magnet in place make sure the magnet s pressed
firmly against the backplate Before installing the cover, manu-
ally operzte (See Manual Operation above) the device to insure
that all parts are functioning properly

® ASSEMBLY INSTRUCTIONS — Factory recommended
forque for mechanical, electrical and pressure wire connec-
tions are listed in the Recommended Tightening Torque Table
or on the Instruction Sheet These must be followed to insure

SERVICE
BULLETIN
Maximum Ampere Rating
Class Class Inverse-Time
Maximum K5 or R K1lorJ Circuit
Voltage Fuse Fuse Breaker
600 200 400 225

DISTANT CONTROL OF CONTACTORS & STARTERS
— To assure proper contaclor operation, series impedance
and shunt capacitance of the control circuit must be consid-
ered Depending upon the voltage, wire size, and the number
of control wires used, the hmiting factor for figuring the maxi-
mum distance of the wire run may be series impedance or
shunt capacitance If distances to start or stop stations are
longer than those listed, the wire run configuration and materi-
als must be analyzed For further information contact your
local Square D field office and ask for Product Data Bulletin
M378E

proper functioning of the device
SHORT CIRCUIT PROTECTION — Branch-circuit overcur- Coil Maximum Control Distance (in feet)
rent protection must be provided for each contactor or starter Voltage
For starters, refer to instructions furmished with the thermal (60 Hz) #14 Copper Wire | #10 Copper Wire
unit selection tabte For contactors (Class 8502 or 8702), pro- 120(2/3-Wire) 230 540
vide branch-circuit overcurrent protection in accordance with 240(2-Wire) 925 2100
the National Elecincal Code, except do not exceed the maxi- 240(3-Wire) 925 1400
mum prolective device ratings hsted below 480(2-Wire) 890 590
480(3-Wire) 445 295
ORDERING INSTRUCTIONS — Specify quantity, part number or class and type, and description of part, giving complete
nameplate cata of device For example, one armature and magnet kit 31091-514-50 for Class 8536 Type SFO-1, Series A starler
PARTS LIST
Quartiy Quanuty
Hem Descripuon Part Number 2 Pole [3Foe | ltem Description Parl Number 2 Poe | 3 Poie
1 Armrature and NMagret Kd 31081-514 50 1 1 7 Melting Alloy O L.
2 Cott See Table Below 1 1 Con'act Unnt Class 2958
3 ALxihary Contact Class 9999 Type SO-1 1
One Normally Open Type SX-6 et7 Melung Alloy O L Contact Unit
One Normally Closed Type SX-7 with Alarm Circuit
4 Hoiding Circust Conlact Cless 2999 Normally Open Alarm Contact Class 2999 Tvpe
One Normally Open Type SX-6 1 1 S0-4
S Contact Kit Class 2998 Normalty Clesed Aiarm Contact Class 3939 Type
Type SL-8 1 S0-5
Type SL-9 1 8 Reset Bar for Mehing Alioy
[} Me ung Afioy O L Relay OL Relay 31075-008-01 1 1
Asserdly — Provisions lor G Lug Assembly 25050-34404 4 &
2 or 3 Thermai Units H Lug Retaining Screw
(Includes liem 7) Class 2065 {516-18 x 5p} 21944 22201 4 6
Type SDO-15 1 P Overload 1o Contaclor
16 Bimetaihc O L Relay Faslening Screw %e-18 x 21906 22162 3
(Form BS) — Prowisions for e Q Thermal Unit
3 Thermai Uits Class 2065 Feslening Screw %e-18 x A 21043 22281 6
Type SAFO-1L 3
1t Not Shown
FACTORY RECOMMENDED TIGHTENING TORQUES
Tighiening Torque Tighlemng Torque
I'em Description (ib-n) ltem Description (Ib-1n)
A Cover Screv.s {2 per Cover) 24-28 *J Control Circunt Pressure Wire Conneclor
B Nuts (2 per Magnet} 90-100 (1 per Pole) §-12
e C Cotl Termenal Pressure Wire Connector K Auxihiary Contact Fastening Screw
(2 per Coil) 8-12 (1 per Contact) 13-16
D Power Planl Screws (4 per Device) 45-55 M Overload Relay Fastening Screws
e E Auxibary Contact Pressure Wire (3 per Overload 8lock) 24-28
Conneclor (2 per Contact) 9-12 N Overicad Swich Fastening Screw (1 per Swilch) 812
F Statonary Contacl Fasteners (2 per Pole) 110-120 [ JXe] Swilch Pressure Wire Conneclors
G Lug Screw (2 per Pole) Standard — 2 per Swrich 9-12
#B8-0 AWG Wire . With Alarm Circun — 4 per Swiich g-12
00 AWG-250 MCM Wire . P Qverload 10 Contactor Fasteners (3 per Device) 140-150
H Lug Retaining Screw (2 per Pole) 110-120 Q O L Thermai Unit Fasiening Screw 90-100
¢ See Instruchon Sheet
MAGNET COILS©
COIL SUFFIX
Coil Prefix Hertz 24 Volts | 110 Volis | 120 Volts | 208 Valls | 220 Volts | 240 Volts | 277 VoMs | 380 Vols | 440 Volts | 480 Volls | 550 Votts | 600 Volts
Use Use Use Use
31081400 6 % Jiovon| 38 “4 Aaovon | 47 49 53 lsovon| 57 |eoovon | ©°
50 17 38 29 47 48 54 57 58 60 61
© When ordening replacement coils gtve part number vollage, and frequency of coi being replaced
* Complete part number ol coll consisis of the prefix followed by the sulfix (Example order a 120 Voh, 60 Hertz coill or pant number 31091-400-38)
eRevised Supersedes 306AS dated Apnl, 1985

GQURRET])

PO Box 27446
Roleigh, NC 27611
{919) 266 3671
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Control Products
Service Bulletin

for installation/maintenance

Model 4C
Motor Control
Center

WARNING:

Before installation or maintenance this equipment
must be de-energized to prevent electrical shock or
burn, personal injury or property damage.

!
t:_

IEI SQUARE D CANADA
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EQUIPMENT MUST BE DE-ENERGIZED DURING ALL INSTALLATION AND
DA N G E R H4ICH MAY RESULT IN ELECTRICAL SHOCK AND/OR BURN.
GENERAL
Introduction

WARNING: There is a hazard of electric shock or
burn whenever working on or around electrical
equipment. Turn off power supplying this
equipment before working inside motor control
centers.

G-1 The operation of motor control centers is
dependent upon handling, installation, operation
and maintenance by qualified personnel, as well as
upon proper design and manufacture. Failure to
follow certain fundamental installation and
maintenance requirements could lead to personal
injury and the failure and loss of the motor control
center as well as damage to other property

For the purpose of this guide, a qualified person is
one who is familiar with the installation,
construction and operation of the equipment and
the hazards involved. He should be:

a. Trained and authorized to energize, de-
energize, clear, ground, and tag circuits and
equipment in accordance with established
safety practices

b. He should also be trained in the proper care
and use of protective equipment such as rubber
gloves, hard hat, safety glasses or face shields,
flash clothing, etc., in accordance with
established safety practices.

Description

G-2 Motor Control Centers provide the most suitable
method for grouping electrical motor control and
other related devices in a compact, economical,
free-standing installation. A motor control center is
made of standardized vertical sections consisting
of totally enclosed, dead front, free-standing
structures bolted together. These sections support
and house control units, a common bus bar for
distributing power to the control units and a
network of wire trough and conductor entrance
areas for accommodating out-going load and
control wires.

The control units consist of components such as
combination motor starters, branch feeder devices
or lighting panelboards. Each is mounted in an

individual, isolated compartment having its own
cover. When front-of-board unit arrangement is
selected, all units are mounted on the front side of
the control center. A 15" (381 mm) deep, 20" (508
mm) wide section is provided for front-of-board,
although a 20" (508 mm) deep, 20" (508 mm) wide
front-of-board structure is also available. Larger
sections are available for mounting larger
equipment.

When back-to back arrangement is selected, the
units are mounted on both the front and rear of the
control center A 20" (508 mm) deep, 20" (508 mm)
wide section is provided for back-to-back
arrangement. The standard height of all motor
control center structures is 91 ¥2" (2324 mm).

Packaging

G-3~ Motor control centers are constructed in shipping
blocks of three vertical sections maximum. This
allows for ease in handling during transportation
and installation. The main horizontal bus of all
shipping blocks is spliced together at the jobsite
with the use of splice bars.

Before being packed for shipment from the factory,
the motor control center is inspected visually,
electrically and mechanically by a professional
Quality Control Analyst. Certification of Quality
Control testing is available upon request.

After leaving Quality Control, each shipping block
is carefully packaged and attached to a skid.

fspection

G-Z4~ InSpect the motor control center for any damage
as soon as it is received. Delivery of the
equipment to a carrier at any of the Square D
Plants or other shipping point constitutes delivery
to the purchaser. Title and all risk of loss or
damage in transit shall pass to the purchaser at
that time, regardless of freight payment.

All claims for loss and damage must be made by
the purchaser to the carrier.

The packaging material should be replaced for
protection until installation is begun.
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Storage

G-5

If the motor control center cannot be placed into
service reasonably soon after its receipt, it should
be stored in a clean, dry and ventilated building
free from temperature extremes. Acceptable
storage temperature are from 0°C (32°F) to 40°C
(104°F).

If the storage area is cool and/or damp, enough
heat should be provided to prevent condensation
which may be harmful to the motor control center.
Contact your local Square D field office.

NOTE: Outdoor storage is inadequate, even with
the protection of a tarpaulin.

Handling

G-6

Adequate equipment for handling the motor control
centers such as fork truck, crane, or rods and pipe
rollers must be available. The table below gives
the approximate weight of a single section for
determining what type of equipment to use for
handling. A single skid could contain from one to
three vertical sections.

WEIGHT TABLE

Weight per Section

Crated Uncrated

Structure (Lbs./KG) (Lbs./KG)

15" 381 mm D Front of Board

600/273 550/250

20" 581 mm D Front of Board

650/295  600/273

20" 581 mm D Back to Back

850/386 800/364

The following instructions are provided to avoid
injury and equipment damage while moving the
motor control centers.

1. Exercise caution when moving heavy
equipment.

2. Verify the capabilities of the moving equipment
to handle the weight.

3. Fork trucks, when available, provide a quick
and convenient method of moving motor
control centers

4. Lifting angles are provided on each shipping
block for handling the motor control center by
overhead cranes. The following precautions
should be taken when using a crane
a. Handle in the upright position only.

b. Select rigging lengths to compensate for
any unequal weight distribution.

c. Do not exceed the 45° maximum between
the vertical and lifting cables.

d. Use only slings with safety hooks or
shackles. Do not pass ropes or cables
through the holes in the lifting angle.

5. USE EXTREME CAUTION WHEN MOVING
SECTIONS WITH RODS OR PIPE ROLLERS.
THERE IS A TENDENCY FOR THE CONTROL
CENTER TO TILT DUE TO ITS HIGH CENTER
OF GRAVITY.

After the shipping section is in place, its lifting
angle may be removed and discarded. To prevent
entrance of foreign matter, replace all hardware
which was used to secure the lifting angle.

Don t pass
ropes or
cables thru
It holes,
use shings
with salety
hooks or
shackies

PRAOPER USE OF SLING
TO LIFT MOTOR CONTROL CENTER
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Location

-1

Motor control centers are not designed to be
placed in hazardous locations. The area chosen
should be well ventilated, free from excess
humidity, dust and dirt. The temperature of the
area should be no less than 0°C (32°F) and no
greater than 40°C (104°F). For indoor locations,
protection from moisture or water entering the
enclosure must be provided.

Motor control centers should be located in an area
which allows a minimum of three feet of free space
in front of front-of-board construction. An
additional three feet should be allowed in the rear if
the sections are back-to-back construction. This
free space will give adequate room to remove and
install units. A minimum of 1/2" (13 mm) space
should be provided between the back of front-of-
board motor control centers and a wall (6" ( 152
mm) for damp locations).

When selecting a location for the installation of a
motor control center, careful attention should be
given to accessibility, overhead clearances, and
future expansions. Consideration of these factors
will eliminate many difficulties during the
installation of this and future motor control centers.

Motor control centers are assembled in the factory
on a smooth level surface to insure that all
sections are properly aligned. A similar smooth
and level surface should be provided by the
customer for installation. An uneven foundation
may cause misalignment of shipping blocks, units
and doors. The surface under a motor control
center must be of a non-combustible material
unless bottom plates are installed in each vertical
section.

Section Preparation for Splicing

WARNING: There is a hazard of electrical shock
or burn whenever working in or around electrical
equipment Turn off power supplying this
equipment before working on it.

Before positioning the motor control center
sections, check for damaged bus bars and
insulators If the bus is bent or insulators are
broken, do not install the motor control center.
Report any damage to the carrier.

To mount and splice a new motor control center
section to an existing section, or to loin factory
shipping splits, the following steps must be taken.
When sections do not require splicing, skip to
installation Procedure 1-6, page 6.

NOTE; The splice bar feature is designed for
assembly from the front of the motor control
center. It is not necessary to remove back plates
or top plates Back-plates on 20" (508 mm) deep

sections may be removed to bolt structures
together. No attempt should be made to remove
the riveted back plate of a 15" (381 mm) deep
section.

Remove the topmost blank space cover or unit
from Section R Also remove the unit door on
Section R to avoid open door obstruction.

NOTE Units are held in place with mounting
screws located in the back of the unit Control
station plates holding the pushbuttons, selector
switches, pilot lights and reset buttons must be
removed from the unit door before removal of the
unit is attempted.
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SECTION R

I-4 If optional horizontal bus barriers are provided, they
must be removed from the left side of the Section R.
In Section L remove the horizontal bus barrier from
the right side of that section.

J-5 Remove the front half of the vertical bus barrier in
Section L.

a. Remove retaining screws from the vertical bus
barrier.

b Remove front barrier from the vertical bus by
lifting and pulling forward.

I-6 Remove the bottom unit and its support pan to
expose base channel mounting holes. The following
procedure is used to remove the unit support pan”:

a Remove grommets and wire guards from wire
port between unit and the vertical wire trough.

b  With the unit door open, lift right side of pan and
move forward until rub on left side clears the
note on vertical mounting bracket Tilt left side
down and remove pan from section.

Remove front bottom horizontal wire trough cover

present, to expose base channel mounting hole.
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Joining Sections

1-7

I-10

Space bar kits are provided for each shipping split.
For factory shipping splits, the splice bar kits are
located in the right-hand section

Provisions must be made for fastening structures
to the floor See installation procedure 1-14, page
10 for layout of fastener locations

Supporting the motor control center by its base
channels and/or lifting angles, the motor control
center can now be lifted into place The front edges
of the base channels must be aligned to form a
continuous front.

If desired, the lifting angles which are now at -he
top of each shipping block may be removed
However, the V2" bolts used to attach the lifting
angles must be re-installed

NOTE: Although sect ors are 4ree-standilg, floor
fastening prevents movement and damage to conduit
connections.
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I-11A

I-11

I-11C

Connecting the shipping section is easily
accomplished by using the following appropriate
procedure

15" (381 mm) DEEP FRONT-OF-BOARD
SECTIONS There are eight tie points used to
fasten the motor control sections together.

Remove all of the units in Section R, leaving only
the unit support pans in place This allows access
to the four rear tie points The front four tie points

are accessible from inside the vertical wire trough
In Section L.

Fasten the sections together by using a /4" - 20 x
5-'bolt and 1/4 " lock washer at each of the eight
tie points. The bolts engage cage nuts furnished
on the structure.

B 20" (508 mm) DEEP FRONT-OF-BOARD
SECTIONS. There are eight be points used to
fasten the motor control sections together.

The front four be points are accessible from
inside the vertical wire trough in Section L The
rear four tie points are accessible from the rear
of the motor control center by removing the back
plates of Section L.

Fasten the sections together by using a 1/4" - 20
x 5/8 bolt and 1/4" lock washer at each of the
eight be points The bolts engage cage nuts
furnished on the structure

NOTE If the rear of Section L is accessible, use
instructions for a 15" (381 mm) DEEP FRONT-
OF-BOARD SECTION (I-11 A)

20" (508 mm) DEEP BACK-TO-BACK
SECTIONS. There are eight be points used to
fasten the motor control sections together.

The front four be points are accessible from
inside the front vertical wire trough in Section L
The rear four tie points are accessible from
inside the rear vertical wire trough in Section R.

Fasten the sections together by using a 1/4" - 20
x 5/8" bolt and 1/4" lock washer at each of the
eight be points The bolts engage cage nuts
furnished on the structure.
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SECTION R

SECTION R

VERTICAL
WIRE TROUGH

174" HEX. KO DAY
AND LOCKWASHER

1747 CAPTIVE  WUT

FRONT-OF-BOARD SECTIONS

SECTION L

1/47 HEX D BOL
AND LOCKWASHER

CABLE CHANMEL I8
SPACE BEHIND VERTICAL
WIRE TROUGH

BACK-TO-BACK SECTIONS
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Positioning and Splicing RS
\.1%4 /
MWAKSQ‘)

1-12 Motor control centers should be lifted into place
supporting the equipment by Its base channels

and/or lifting angles. The front edges on the e oy,
base channel should be aligned to form a vomzoura, i | \ R S
continuous front. Lifting angles, which are G

provided at the top of each shipping block may vemicat
be removed, if desired, but the I/2" bolt used to A o0 Wikt
attach the lifting angles should be replaced e — @ i
Splice bar kits are provided for each shipping y @”@ ' ‘
split and are connected by the following e
procedure:
1. Remove top unit and door or filler cover \
In section to right of shipping split (It is not necessary to g
remove top unit or filler cover on left side of shipping IMPORTANT NOTE
split). (INSTALL wiTH WORD “TOP" VISIBLE )
2 Slide sections into place, align and bolt frames
together.
3. After frames have been bolted together loosen

nut ‘B’ insert clamp 'C’ c/w bellevllle washers (Care must
be taken to insure concave sides of bellevllle washers
are against bus bars ) When clamp 'C’ and washers are
in place install nut 'C’ and torque to 50 ft Ibs Do not
loosen nut A’ as it is factory torqued to 50 ft Ibs

4 After nut 'C’ Is torqued, re-tighten nut 'B’ and torque to

50 ft Ibs
JOINING INSTRUCTIONS
SHIPPING
seLIT
BELLVILLE
LEFT SIDE OF RIGHT SIDE OF  WSHF /@/%
G seLIT
SHIPPING SPLIT SHIPPIN —
Lccncnvs aruee
F‘% |—'='-j SIDE .
) -
= [ S
A 8
\ c N
FACTORY TORQUED
{DO NOT LOOSEN)
¢ FRONT OF M C.C.
IMPORTANT NOTE
BECLEVILLE watnt
CIALL - TH woke TOR nieLE
” VIEWED FROM TOP

Ground Bus Splicing

SECTION L SECTION R

1-13 Install the horizontal ground bus splice bar as
shown Use the 1/4" - 20 bolts, flat washers and
lock washers supplied in the splice bar kit.

BELLEVILLE
AsHER

SRCUNO mLra

GRowMD BUS
Likex
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Mounting

I-14

I-14A

Section must be fastened to the floor.

NOTE Although sections are free-standing, floor
fastening prevents movement and damage to
conduit connections

Fasten each section equipped with base
channels to the floor with 3,," or 1/2" bolts and
flat washers (furnished by the installer) The two
7/s" diameter base channel mounting holes
provide clearance for bolt expansion anchors for
1/2" bolts.

(2) /8" DIA CUSTOMER
MTG HOLES | 2
Sdmm Olmm
t 4

'7 I
432 rm 462 T

15
38! mm

S B
254 mir 2 __
20 1 51 mm

508 mm 254 mm

Conductor Entry

I-15

After all the sections are bolted together, splice
bars installed and structures secured to the floor,
the wiring and installation of conduit can be
completed One or more main lug compartments
are provided in the absence of other incoming
line provisions These main lug compartments
are either top located or bottom located,
depending on customer requirements. Main lug
compartments will be front accessible

Depending on customer requirements, one or
two single barrel lugs are provided for each
phase. The lugs are tin plated aluminum suitable
for either copper or aluminum conductors 3/0

(Page 3-127)

through 750 MCM. If aluminum conductors are
used, thoroughly clean the cable contact
surfaces by wire brushing or scrubbing with an
abrasive cloth to remove oxides and foreign
matter, then apply acceptable joint compound to
the bare aluminum surfaces

Use the recommended torque values shown in
the tables on page 11 These tables apply to both
copper and aluminum conductors terminating in
any Incoming unit, i e main or branch circuit
breakers and main or branch fusible switches.



Access to the main lug, main breaker, or main
switch compartment is gained through a hinged
door The top plates (and closing plates In
bottom, if present) are removable for
convenience In wiring and cutting conduit
openings.

If the cable is brought into the top of the motor
control center, the cable can be supported at the
point of entry and the top plate by a 5" or smaller
conduit, SQUARE-Duct wireway, or a grommet
centered over terminal L2.

When the entrance of cables is at the bottom
and the cables are required to go to lugs at the
bottom of the section, the incoming line cables
can be supported at the point of entry by a 5" or
smaller conduit centered on the L2 terminal.

Additional wiring space can be gained with the
addition of a pull box THE INCOMING POWER
WIRING MUST BE SUPPORTED AND
RESTRAINED BY THE CUSTOMER FOR THE
MAXIMUM AVAILABLE FAULT CURRENT

For available fault current of 25,000 amperes
RMS symmetrical or larger, further support can
be added by restraining cables with a tight lacing
of 3" hemp rope or a material of equal strength
(such as cable brace) Begin lacing cables
together as close as possible to lug connection
points in the incoming line compartment and
continue lacing to the conduit entry point The
first and last ties should be anchored securely to
the motor control center frame to prevent
slipping All lacing ties should be spaced for the
maximum available fault current In RMS
symmetrical amperes nine inches is required for
25,000 amperes, six inches for 42,000 amperes,
and three inches for 65,000 amperes. Where
more than one main lug compartment is
furnished for required ampacity, refer to Rule 12-
108 of the Canadian Electrical Code to assure
equal division of total current among all incoming
line cables involved.

Load and Control Wiring

I-15B

The top horizontal wire trough and the vertical
wire trough provide a convenient area to run load
and control wires Openings between sections
permit the wire to pass through from one section
into the next for interwiring.

Because of the intersection of the vertical and
horizontal wire troughs, wires may be routed
without the use of fishtapes. On 7 space factor
construction, where the bottom unit is 3 75" (95
mm) from the floor, a reduced size bottom wire
trough is available for bottom entry of user’s wire
The bottom unit and unit support pan must be
temporarily removed to gain access to this area.
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MAIN LUG COMPARTMENTS

Wire Size
American Wire Gauge Torque In
or MCM Pound-Inches
310-200 200
250-400 250
500-750 300
MAIN & BRANCH FEEDERS
Frame Ampere Torque in
Size Rating [Pound-Inches
FA 15-30A 20
35-100A 50
KA 70-225A 250
LA 125-175A 200
200-400A 300
MA 4510DO0OA 300
PA 800-2000A 300

On 6 1/2 space factor construction, where the
bottom unit is 9/2" (241 mm) from the floor, a
bottom cover plate is removed to gain access to
an 8" (203 mm) high wire trough.

Control and load wires are routed to each unit
via wire ports These ports open into the vertical
wire trough permitting control and load wiring to
enter easily After wires are installed, the wires
should be tied down with the wire ties provided in
the vertical wire trough
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Pre-Operational Check List

1-16  To insure proper operation of the motor control
center the items listed below should be checked
BEFORE ENERGIZING THE MOTOR
CONTROL CENTER.

1. Complete maintenance  procedure M-1
through M-36 starting on p 14. This initial
maintenance Is extremely important to
detect any shipping damage or loose
connections. The motor control center
should not be energized wuntil initial
maintenance is complete.

2. Perform insulation test on the motor control
center (maintenance procedure M-37, p 23).

3. If the motor control center is equipped with
ground fault protection, this should be
adjusted properly before energizing.

4. All blocks or other temporary holding means
should be removed from the electrical
devices.

5. Current transformers should have the
secondary shunt bar removed. Do not
operate a current transformer with its
secondary open circuited.

6. Manually exercise all switches, circuit
breakers, and other operating mechanisms
to make sure that they are properly aligned
and operate freely.

7. Electrically exercise all electrically operated
switches, circuit breakers and other
mechanisms (but not under load) to
determine that the device operates properly.
An auxiliary source of control power may be
required.

8. Timers should be checked for the proper
interval and contact operation.

9. Check overload selection tables against
motor full load current to insure that proper
overload units have been installed.

10. Make certain all load and remote control
connections have been made and agree with
wiring diagrams provided.

11. Make certain that all ground connections are
made properly.

12. Install covers and close doors and make
certain all are properly tightened.

Energizing Equipment

WARNING- Energizing a motor control center for the first
time is potentially dangerous. Therefore, only
qualified personnel should energize the
equipment If faults caused by damage or poor
installation practices have not been detected in
the checkout procedure described, serious
damage and/or personal injury can result when
the power is turned on.

1-17  In order to minimize risk of damage and/or injury,
there should be no load on the motor control
center when it is energized Turn off all of the
downstream loads, including those such as
distribution equipment and other devices which

are remote from the motor control center The
equipment should be energized in sequence by
starting at the source end of the system and
working towards the load end In other words,
energize the main devices, then the feeder
devices and then the branch-circuit devices With
barriers (if applicable) in place and unit doors
closed and latched, turn the devices on with a
firm positive motion. Protection devices that are
not quick-acting should not be "teased" into the
closed position. After all disconnect devices
have been closed, loads such as lighting circuits,
starters, contactors, heaters, and motors, may
be turned on.

Padlock Provisions

1-18 The disconnect can be padlocked in the OFF
position with unit door open or closed with up to
three padlocks The door can be opened with the
disconnect padlocked but the disconnect cannot
be forced closed For an application which
requires the disconnect to be padlocked in the
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Door Interlock Operation

I-19

WARNING There is a hazard of electric shock or
burn whenever working on or around electrical
equipment. Turn off power supplying thus
equipment before working inside motor control
centers. Operating motor control units with doors
open or not properly secured is potentially
dangerous and can result in personal injury.

The operating handle cannot unintentionally be
moved to the ON position when unit door is
open. This feature gives protection to operating
and maintenance personnel Another interlock
prevents opening unit door when circuit is
energized.

Operating Mechanism Adjustment

1-20

The circuit breaker operating mechanisms are
factory adjusted. To readjust the operating
mechanisms, move the drive fork and tighten the
set screws so that the circuit breaker turns ON
just as the handle touches a test rod placed as
shown. Test rods are 56 (8mm) for FA circuit
breakers and 1/4" (6mm) for KA circuit breakers
RESET check. Operate push-to-trip button.
RESET circuit breaker

Circuit [ FA. 2 100A-5/16 (Bmm) test 00
Brausr\ KA 125-225A-1/4 (6mm)test od

] @
%nve ﬁ
ork
) Ve
S
Bt ScSet
o © e
Pus~- o-

Unit Door Adjustment

1-21

The unit doors are factory adjusted; if
misalignment has occurred during transit, adjust
the clearance to 3/32” (3mm) between each unit
door while it is in the open position.The mounting
screw clearance in the hinges will permit door
adjustment as the screws are tightened.
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Standard Motor Circuit Protector (MAG-GARDO) Circuit ?Breaker Application Information

1-22 The Canadian Electrical Code requires that
magnetic starters, used in combination with
adjustable magnetic trip only circuit breakers,
have an overload relay in each conductor.

The adjustable magnetic trip setting will be set at
"LO" by the factory The user may need to adjust
this setting for proper motor start-up The 700%
and 1300% of full load current (FLI) set point
limits are outlined in RULE 28-210 of the C E
Code 1982.

After obtaining the motor FLI from the motor
name-plate, the user may then select the
adjustable trip setpoint of 700% FLI to test-start
the motor. Further adjustments may be required
for motor load characteristics (not to exceed
1300% FLI). NOTE MAG-GARD circuit breakers
are selected from the MAG-GARD selection
table in the Square D Digest.

MAINTENANCE

WARNING: Turn off power ahead of motor
control center before performing any of the ) S :
following operations. Discharge capacitors, if =0 ) '
present. Positively ascertain that equipment is r e :
totally de-energized by using an appropriate s 'y
; A | : : E
instrument, such as a voltmeter. When separate e o | : - NEE i
control circuits exit, ascertain that they are also : ! :

de-energized. ) n | e L §

M-I The following maintenance procedure should be ; . _
followed before energizing any new motor | 2t It £
control center equipment Regular maintenance i o4l o
should be performed at least annually or more
frequently depending on service conditions or |
established maintenance policy. Maintenance 4 [/ :
should also be performed following any service i e
electrical fault or unusual occurrence.

o .

f e
=2

Enclosure

PeE

M-2 Examine the interior and exterior of the motor
control center for signs of moisture, oil or other
foreign material. If present, eliminate the source
of foreign material and clean the motor control =t
center.

Clean the interior and exterior of the motor
control center with a vacuum cleaner Do not use
compressed air, as it will only redistribute
contaminants to other surfaces. Check the

enclosure for any damage that might reduce
electrical clearances.

M-3 Examine the finish of the enclosure Touch up

the paint if necessary Replace any badly
corroded or damaged enclosure parts.
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Bus Bars and Incoming Line Compartments

M-4

WARNING: There is a hazard of electrical shock
or burn whenever working in or around electrical
equipment Turn off power supplying this
equipment before working on it.

Maintenance of bus and incoming and line lug
connections should be performed at least
annually, or more frequently, depending on
service conditions and your established
maintenance policy. The procedure outlined
below should be followed at the time of
installation to locate and tighten any connections
which may have loosened during shipment and
handling.

CAUTION: Never brush or sandpaper the bus
because this will remove plating and cause
oxidation. Use a cleaning fluid approved for such
use. Do not use cleaning fluid on insulators.

M-5

Uncover all bus connections by removing the top
unit in each vertical section (See Procedure M-
17, page 18).

M-6 If bus barriers have been provided, remove

the top vertical bus barriers in the following

sequence:

a Remove retaining screws from the vertical
bus barrier.

b Remove front barrier from vertical bus by
lifting and pulling toward you.

¢ Remove retaining screws from the horizontal
bus barriers and remove right or left hand
barriers for access to splice bar connections
(only on sections adjacent to your shipping
splits).

Examine all bus bars and connectors Replace
any parts that are badly discolored, corroded or
pitted or have been subjected to excessive
temperatures.

CAUTION: Do not attempt to clean bus bars or
connectors which are in any way damaged.
Replace them with new parts.
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M-8 Check, and tighten if required, all bolts at the bus

connection points indicated by a hexagon in the
adjacent figures Although one specific type of
compartment is shown In these figures, it is
intended that similar maintenance be performed
on all incoming main units. Maximum torque
values, shown in the table below, should be used
If a torque wrench Is not available and
connection  requires  tightening, carefully
tightening bolt until Bellevllle conical washer
appears flat and then back off slightly (not more

TM 5-3895-374-24-1

]
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el d [
@ ® | &a——5CY
S| Pl 1)

INCOMING LINE LUGS

'

|

than 1/8 turn).

Bolt Head DiameterBolt Diameter Torque In
Inches Inches Pound-Inches
7/16. 1/4 70-90
1/2 5/16 145-160
9/16. 3/8 250-270
3/4 Y 500-550

(SEE TABLE)

i
) O
oY © @..r
| = T~ SET SCRews
K3 A.[
L! i

MAIN LUG COMPARTMENT

g 2

SPLICE CONNECTOR

HORIZONTAL
BUS BAR

:j)j

X

TYPICAL SPLICE CONNECTION

av)

TYPICAL HORIZONTAL TO VERTICAL

BUS CONNECTION

M-9 Check, and tighten if required, all main lug set
screws holding incoming conductors in main
lugs. Recommended torque values listed below
should be used for both aluminum and copper
conductors.

Wire
American Wire Gauge Torque in
or MCMPound-Inches
000-200 200
250-400 250
500-750 300
M-10 Inspect all insulators, braces, and barriers.

Replace any that show signs of arcing damage,

tracking or excessive heat.
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Units

WARNING: Units must be de-energized before
maintenance is performed M-11. Maintenance of
control units should be performed at ]east
annually or more frequently, depending on
service conditions and your established
maintenance policy. The procedure outlined
below should be followed at the time of
installation to locate and tighten any connections
which may have loosened during shipment and
handling If the unit is to be removed from the
motor control center for maintenance, begin with
Procedure M-17. If maintenance is to be
performed with the unit installed, begin with
Procedure M-12.

NOTE The back of each unit door contains
pertinent information for that specific unit. This
information includes connection diagrams and
selection tables for thermal units.

Control Unit Lockout

M-12

The control unit lockout is a standard feature on
every plug-on unit This allows the unit to be
padlocked in a test position with the unit
disengaged from the vertical bus bars
Maintenance can be performed on all the unit
parts which are normally energized through the
plug-on assembly. All wiring to the unit can
remain connected for circuit testing.

M-13

Move the operating mechanism to the OFF
position.

M-14

Loosen the knurled thumb screws on the door
and open the door. (Screws are captive ). Check
for live circuits using a voltmeter and de-
energize any sources of voltage found.

(page 3-134)




M-15 Loosen the self-aligning captive saddle screws on
the back plate of the unit.

M-16 Withdraw the unit to the point where the bracket in
the right hand of saddle is located between large
and small hole in vertical barrier Padlock can be
placed in the vertical wire trough.

Proceed with unit maintenance Procedure M-25.

TM 5-3895-374-24-1

\'3%

UNIT LOCKOUT

Unit Removal

M-17 The Model 4C Motor Control Center was designed
for convenient and quick unit removal and
replacement Use the following procedure for
removal of units.

M-18 Move the operating mechanism to the OFF
position.

M-19 Loosen the knurled thumb screws on the door
(Screws are captive ).

Check for live circuits using a voltmeter and de-
energize any sources of voltage found

M-20 Loosen the self-aligning captive saddle screws on
the
back plate of the unit
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M-21 Remove the push button plate from door (Screws
are captive ).

M-22 Disconnect all wires Tag and push wires into the
vertical wire trough (With pull-apart terminals,
wires should not be disconnected

M-23 Pull the unit from the structure Unit slides freely
and is guided on the unit support pan.

(For unit replacement, reverse the preceding steps

)

M-24 Check stab assemblies for signs of overheating
Replace immediately if overheated
NOTE If stab assembly is badly pitted, vertical bus
may also need to be replaced

CAUTION Do not remove protective lubricant

A from contact points of stab assembly If additional
lubricant Is required, order Square D electrical joint

compound No 1913-100022

M-25 Check for proper operation of circuit breaker or
disconnect switch Exercise the push-to-trip feature on
circuit breakers
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M-26 Check for proper operation of operator mechanism
Test for ON" "OFF" RESET" action plus door inter
lock If necessary, FA and KA circuit breaker
operators can be adjusted, refer to Section 1 20
page ] 3.

M-27 Check all fuses and 'use clips Replace any parts
that show signs of overheating or arcing.

M-28 Check starter contacts Replace any that are badly
worn or pitted

M-29 Check for proper operation of starters, relays,
timers,

and other control devices
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M-30 Check mechanical interlocks on reversing, multi-
speed or reduced voltage starters

M-31 Manually trip overload relay to insure proper-
operation Check that thermal unit size is proper for
the application

M-32 Check, and tighten if necessary, all electrical
connections Also, inspect all power and control
wire, replacing any wire that has worn insulation or
shows signs of overheating

M-33 Check all barriers or insulators Replace any that
are cracked or show signs of overheating
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M-34 Follow manufacturer’s recommended maintenance
procedures for any special units (automatic

transfer switches, controllers, etc.).

M-35 Replace all units (For unit replacement, reverse
steps M-18 through M-23).

WARNING: Do not replace units unless the
disconnect Is placed in the "OFF" or open position

VI-36 Replace all barriers and cover plates.
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Insulation Test

WARNING There is a hazard of electric shock or burn
whenever working on or around electrical equipment
Turn off power supplying this equipment before working
inside motor control centers.

CAUTION Do not megger solid state devices, capacitor
units or any devices which are not designed to withstand
megger voltage Disconnect these devices before testing
the rest of the motor control center M-37 Before a motor
control center s placed into service, (after installation or
regular maintenance) resistance measurements should
be taken Use an insulation tester (megger) with a
potential of 500-1000 volts Readings should be taken
between each phase and from each phase to ground
both with the branch disconnects OFF" and "ON The
main disconnect should be 'OFF" during all rmegger
tests.

M-37 Megger readings with all the disconnects "OFF"
will typically be 5-20 megohms Lower readings
may be observed during start-up on new
equipment which has been stored in a damp area
If the readings are above one megohm, a few
branch units may be energized to help dry out the

motor control center If additional readings are
above one megohm, additional units can be
energized After the equipment has been in
operation for 48 hours, readings should be in the
5-20 megohm range.

When megger readings are taken with the
disconnects "ON’ (except for the main) all devices
completing circuits between phases or between
phase and neutral (e.g. control transformers) must
be disconnected Readings may be slightly lower,
but the one megohm lower limit (during start-up)
should be observed. Record all megger readings
below Any sudden change in resistance values
(even if within acceptable range) may indicate
potential insulation failure Early detection and
replacement of faulty insulating components can
help to avoid untimely failure.

‘If megger readings are below 5 megohms (one
megohm during start-up) consult your local Square
D field office

Phase-1o-Pnhase
a b

b-c

LI ]

Phase-to-Ground
a gnd

b-gnd

—

¢ - gna

Date

Phase-to-Phase
a b

b-c

c-a

Phase-to-Ground
a gna

b - gnd

c - gnd

M-38 Return motor control center to service. Energize
main first, then each branch unit one at a time.
(See Section I-17, Page 12).
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Maintenance After a Fault Has Occurred

WARNING All equipment must be de-energized,
disconnected and isolated to prevent accidental
contact with live parts Check voltage on all control
terminals and on all line and load terminals of
circuit breakers, disconnect switches, and starters
or contactors before working on this equipment
Only qualified personnel should be involved in the
Inspection and repair procedure, and all safety
procedures must be observed.

M-39 The excessive currents occurring during a fault
may result in structure, component and/or bus or
conductor damage due to mechanical distortion,
thermal damage, metal deposits or smoke. After a
fault, correct the cause of the fault, inspect all

equipment and make any necessary repairs or
replacements before putting the equipment into
service again. Be sure all replacement parts are of
the proper rating and are suitable for the
application If in doubt, consult your local Square D
field office.

The complete maintenance procedure (Sections
M-1 through M-38, pages 14 through 23) should
be followed after any fault The following are
additional Items to watch for In these
circumstances.

M-40 Locate and correct the cause of the fault If the fault
occurred downstream from the motor control
center, appropriate maintenance should be carried
out on all equipment involved.

M-41 Enclosure - External evidence of enclosure
damage usually indicates damage within.
Extensive damage will require replacement of the
enclosure parts and the enclosed equipment.
Follow Maintenance Procedures M-2 through M-3
(page 14) Replace any parts that are damaged or

M-42 Bus Bars and Incoming Line Compartments -
Follow Maintenance Procedures M-4 -through M-
10 tightening all electrical connections to their
proper torques. Replace any deformed bus bars or
connectors as well as any showing signs of arcing
damage Inspect for cracked and/or burned
insulators.

deformed Pay particular attention to door hinges
and door closing hardware Inspect the area
around any damaged units (both inside and out)
for displaced parts from the damaged unit.

M-43 Units - Follow Maintenance Procedures M-11

through M-36.

1. Examine the disconnect means for evidence of
possible damage See that the operator
mechanism properly turns 'ON" and "OFF" the
disconnect Exercise the push-to-trip feature on
circuit breakers and be sure that the operator
properly resets the breaker.

2. Check that the door interlock prevents the
opening of the unit door while the disconnect is
in the "ON" position. See Section 1-20 (page
13) for interlock operation

3. Check motor starters for any damage

Replace contacts and contact springs if the

contacts are welded or show heat damage |If
deterioration extends beyond the contacts.
replace the entire contactor or starter.

4 Replace the complete overload relay if
thermal units have been burned out. If there
are any Indications of arcing or burning on
the overload relay, also replace it.

5. Inspect all fuses and fuse clips. Always
replace all fuses in a set even if only one or
two are open circuited.

6. Check all conductors and other devices
within the units for any signs of damage.

M-44 Complete an insulation test (Procedure M-37,
page 23) before attempting to put the motor
control center back into service.

M-45 Complete pre-operational check list Procedure 1-
16 (page 12).

M-46 Re-energize the equipment following Procedure 1-
17 (page 12).
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EXPANSION

E-1 The modular design of motor control centers
allows for easy expansion to keep pace with an
expanding electrical system.

When space is available in the existing motor
control center, starter units can easily be added
When no more unit mounting space Is available,
additional vertical sections can be used to provide

additional space.

Starter units may be rearranged or replaced with
larger units In most cases, a Size | starter unit may
be replaced with a Size 2 starter with no change in
mounting space requirements.

Ordering Information

E-2  When ordering additional motor control center
equipment, the following information should be
supplied:

A Type of equipment being supplied

B Supply voltage

C EEMAC enclosure type

D Enclosure finish

E Control circuit voltage

F Optional control circuit components required
(control transformers, push buttons, pilot
lights, selector switches, etc.).

G Any special features

ALWAYS SUPPLY THE SQUARE D FACTORY
ORDER NUMBER OF THE ORIGINAL MOTOR
CONTROL CENTER THIS NUMBER IS

STAMPED INTO THE STRUCTURE
NAMEPLATE ON THE VERTICAL WIRE
TROUGH DOOR THE UNIT LABEL INSIDE
EACH CONTROL UNIT ALSO CONTAINS THE
FACTORY ORDER NUMBER.
When new vertical sections are to be supplied,
also provide:
H Horizontal and vertical bus capacity
| Bus bracing (or available fault current)
J Enclosure dimensions
K Enclosure arrangements

1.Units mounted front only

2 Units mounted front and rear

3 7 space factor construction

4 61 space factor construction.

Installing Additional Motor Control Center Units

WARNING: There is a hazard of electrical shock
or burn whenever working in or around electrical
equipment. Turn off power supplying this
equipment before working on it.

E-3 The following procedure should be followed when
adding units to an existing motor control center E-4
Remove blank cover plate(s) to make room for the
new unit

E-5 Install unit support pan in structure This will require
partial removal of any unit located directly below
the new unit’s location See unit lockout Procedure
M-12 (padlocking not required), page 17 Disregard
if support pan is already in place.

E-6 Install self-retaining door screws into new unit door

h
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E-7 Install self-retaining unit screws and conical
springs into mounting holes In back of the new unit

E-8 Insert cage nuts into the rectangular openings
located in the front vertical wire trough flange,
using cover screws In door as template ax

E-9 Slide fasteners onto the left hand front flange of the
structure, using hinges on door as template

E-10 Insert cage nuts onto the left hand and right hand =
rear mounting flanges of the structure to align with : iﬁ'
unit screws ~ I

E-11 Secure the hinged door to the left hand front flange
of the structure with 1/4" - 20 x 1/2" pan head c/w
external tooth lock washer screws
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E- 12 Turn disconnect handle to the "OFF" or down position

E-13 Insert the new unit The stab-on jaws will properly
engage the vertical bus when the front of the unit
saddle is flush with the unit support pan

CAUTION: Do not remove protective lubricant
A from contact points of stab assembly If additional
lubricant is required, order Square D electrical joint 2
compound No 1913-100022 -

E-14 Secure the unit to the structure with retained unit
screws.
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E-15 Close and secure unit door with the self-retaining
cover screws

E-16 Run control and load wiring per installation
Procedure I-16, page 11

E-17 Perform pre-operational check on all new
equipment (Installation Procedure 1-17, page 12).

E-18 Follow initial unit maintenance Procedures M-11
through M-37, pages 17-23.

E-19 Close off all openings in motor control center.

E-20 Return motor control center to service See
Procedure 1-18, page 12.

Installing Additional Motor Control Center Sections

WARNING There is a hazard of electrical shock or
burn whenever working in or around electrical
equipment Turn off power supplying this
equipment before working on it

E-21 Adding motor control sections is basically the
same as installing a new motor control center.

E-22 Remove the end closing plate from the end of the
existing motor control center where the new
section(s) are to be added Save cover and
hardware for use on the end of the new section(s).
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E-23 Follow complete installation Procedures 1-2
through 1 16 for all new equipment, pages 5-12.

E-24 Follow initial maintenance Procedures M-l through
M-37 for all new equipment, pages 14-23.

E-25 Return motor control center to service See
Procedure 1-17, page 12.

APPENDIX

Square D Literature List

A-1 The following Square D publications may prove
useful in the maintenance and regular operation
of your Model 4C Motor Control Center. They are
all available through your local Square D field
office.

Class 8998 Motor Control Center Catalog
Contains listing of most Model 4C
structures, units and special options.

Model 4C Motor Control Center Parts List(*)
Contains part numbers for most
structure parts, bus bars and common
unit parts.

*Availability to be announced

Service Manual
Provided with each Motor Control Center order.

Square D Digest

Contains catalog listings on most Square D product lines
Includes listing of equipment available on the
SPEED-D quick ship motor control center
program.
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Troubleshooting and Maintenance of Square D Motor Control Equipment

WARNING: There is a hazard of electric shock or burn whenever working on or around electrical equipment. Turn
off power supplying this equipment before working inside motor control centers

Motor Control Trouble-Remedy Table

-.-2 The following table lists troubles encountered with
motor control, their causes and remedies This table is of
a general nature and covers only the main causes of
trouble.

Misapplication of a device can be a cause of serious
trouble, however rather than list this cause repeatedly it

should be noted here that misapplication Is a major
cause of motor control trouble and should always be
guestioned when a device is not functioning properly.

Actual physical damage or broken parts can usually be
found quickly and replaced. Damage due to water or
flood conditions requires special treatment. Contact your
local Square D office.

TROUBLE CAUSE

REMEDY

Contact Chatter 1. Poor contact in control circuit.

"Noisy Magnet") 2. Low voltage.

1. Replace the contact device or use holding circuit (Also
see interlock (3 wire control).
2. Check coil terminal voltage and voltage dips.

1. Abnormal inrush of current.

2. Rapid jogging.
3. Insufficient tip pressure.

4. Low voltage preventing magnet from

Welding or Freezing sealing.

5. Foreign matter preventing contacts from

closing.

6. Short circuit or ground fault.

1. Check foregrounds, shorts, or excessive motor load

current, or use larger contactor.

2. Install larger device rated for jogging service.

3. Replace contacts and springs, check contact

carrier for deformation or damage.

4. Check coil terminal voltage and voltage dips
during starting.

5. Clean contacts with Freon Contacts, starters, and
control accessories used with very small current or
low voltage, should be cleaned with Freon.

6 Remove fault and check to be sure fuse or breaker size

is correct.

1. Filing or dressing.

2. Interrupting excessively high currents.

3. Excessive jogging.
4. Weak tip pressure.
Short Tip Life or
Overheating of Tips

5. Dirt or foreign matter on contact surface.5

6. Short circuits or ground fault.

7. Loose connection in power circuit.
8. Sustained overload.

1. Do not file silver tips Rough spots or discoloration will
not harm tips or impair their efficiency.

2. Install larger device or check for grounds, shorts, or
excessive motor currents.

3. Install larger device rated for jogging service.

4. Replace contacts and springs, check contact carrier
for deformation or damage entry of foreign matter into
enclosure.

Clean contacts with Freon Take steps to reduce

6. Remove fault and check to be sure fuse or breaker size
is correct.

7. Clear and tighten.

8. Check for excessive motor load current or install larger
device

COILS
Open Circuit 1. Mechanical damage.

1. Handle and store coils carefully.

1. Over voltage or high ambient tempera-

ture.
2. Incorrect coll.

3. Shorted turns caused by mechanical

damage or corrosion.

Overheated Coil Dirt or rust on pole faces.

Mechanical obstruction.

S

Under voltage, failure of magnet to seal.

1. Check colil terminal voltage which should not exceed
110% of coil rating.

2. Install correct coil.

3. Replace coil.

4. Check coil terminal voltage, which should be at

5. Clean pole faces.

6. WITH POWER OFF check for free movement of contact
and armature assembly.
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TROUBLE

CAUSE

REMEDY

OVERLOAD RELAYS

1. Sustained overload

2. Loose or corroded connection in power
circuit.

1.

Check for excessive motor currents or current
unbalance.

2 Clean and tighten

3 Incorrect thermal units. 3 Thermal units should be replaced with correct
size for the application conditions.
Tripping
4  Excessive coil voltage. 4. Voltage should not exceed 110% of cail rating.
1. Incorrect thermal units 1. Check thermal unit selection table Apply proper
thermal units.
2. Mechanical binding, dirt. corrosion, etc. 2. Replace relay and thermal units.
3. Relay previously damaged by short cir- 3. Replace relay and thermal units.
cuit.
4. Relay contact welded or not in series with 4  Check circuit for a fault and correct condition.
contactor coil. Replace contact or entire relay as necessary.
MAGNETIC &
MECHANICAL PARTS
1. Broken shading coil. 1. Replace magnet and armature.
Noisy Magnet 2. Dirt or rust on magnet laces. 2. Clean.
3. Low voltage. 3. Check coil terminal voltage and voltage dips.
1. No control voltage. 1. Check and control circuit for loose connection or
poor continuity of contacts.
2. Low voltage. 2. Check coil terminal voltage and voltage dips
Failure to Pick-up and during starting.
Seal 3. Mechanical obstruction. 3. WITH POWER OFF check for free movement of
contact and armature assembly.
4. Coil open or overheated. 4. Replace.
5. Wrong coil. 5. Replace.
1. Gummy substance on pole faces. 1. Clean pole faces.
2. Voltage not removed. 2. Check coil terminal voltage and control circuit.
Failure to Drop-Out 3. Worn or corroded parts causing binding. 3. Replace parts.
4. Residual magnetism due to lack of airgap 4. Replace magnet and armature.
In magnet path.
5. Contacts welded. 5. See "Contacts - Welding".
PNEUMATIC TIMERS
Erratic Timing 1. Foreign matter in valve. 1. Replace complete timing head or return timer to
factory for repair and adjustment.
Contacts Do Not Operate 1.Maladjustment of actuating screw. 1. Adjust per instruction in service bulletin.
2. Worn or broken ports in snap switch. 2. Replace snap switch.
LIMIT SWITCHES
Broken Parts 1. Overtravel of actuator. 1. Use resilient actuator or operate within tolerances
of the device.
MANUAL STARTERS
Failure to Reset 1. Latching mechanism worn or broken. 1. Replace starter.
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3-2-5 Variable Speed Drives

This section of the Maintenance Manual contains partial or complete pages from the vendors manual or catalog

sheet. Refer to the Parts Manual TM 5-3895-374-24P, section C14, for a parts breakdown and additional
information.

CAGE NAME and ADDRESS TELEPHONE FAX NUMBER
Caode
09710 Square D Canada Electrical (416) 678-7000 (416) 678-9514

Equipment Inc.

6675 Rexwood Road
Mississauga, Ontario
L4V 1V1

Description of Components: Variable Speed Drives (Telemecanique)

Components:
Model Altivar 5 Series 45-2
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ALTIVAR 5

AWVARS5 series 45 2
variable speed controllers
for asynchronous motors

user’s manual
Telemecanique

GROUP SCHNEIDER
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WARNING

When the speed controller power supply is switched on the power units, as well as a certain number of control
components are connected to the mains supply, contact with these parts is extremely dangerous

After disconnecting the ALTIVAR from the mains voltage, wait 5 minutes before carrying out any operation Inside the
controller This period corresponds to the time constant for the discharge of the capacitors The + and - terminals (or PA-
PB for the controllers from 37 to 90 kW) are also connected to the potential of the capacitors.

During operation, the motor can be stopped by canceling the run command or the speed reference, while the speed
controller remains energized If restarting needs to be prevented for personnel safety reasons, this electronic interlock is
inadequate Provision must be made for the disconnection of the power circuit.

NOTE
The speed controller includes safety devices which, In the event of a fault, can cause the tripping of the controller, and
hence stop the motor The motor itself can also be subject to stoppage by mechanical jamming, voltage fluctuations and
power supply failures in particular.

The clearance of the fault causing the stoppage can Initiate a restart Involving a hazard for certain types of machines or
Installations especially those which must conform to specific safety regulations.

It is important that in such cases the user should take appropriate steps to prevent such restarting For example. by the
use of an underspeed detector, causing the disconnection of the speed controller power supply In the event of a non-
programmed motor stoppage.

As a general rule, the speed controller power supply must always be switched off before carrying out any operation on
either the electrical or the mechanical parts of the installation or the machine.
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General

The ALTIVAR ATV-45 2 Is a frequency Inverter operating on the principle of synthesizing a sine wave by pulse width
modulation (PWM).
Wi
I
Ug

The resulting current waveform is very close to a sine wave

A\ v \AA

MY !
N L
WiV

6

When associated with a standard three phase asynchronous squirrel cage motor, the ALTIVAR ATV-45 2
provides a simple and reliable motor/speed controller combination.

In order to obtain the best possible results from the ALTIVAR ATV-452, read this guide carefully and apply all the relevant
Information and recommendations given.
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Preliminary checks

Remove the ALTIVAR ATV-45 2 from Its packaging and check that it shows no signs of having been damaged during
transport.

Make sure that the speed controller label conforms to the delivery note corresponding to the purchase order

ALTIVAR 37 to 90 kw
The device can be handled

- either using a hoist, attaching It to the two lifting rings to be found on the upper
part,

- or In a horizontal position, with Its back resting on a pallet

The variable speed controller can be placed on the ground in an upright position
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Design and operation

ALTIVAR 0,75 to 4 kW (except ATV-452U40M and U40S)

Technology Variable speed controllers 0,75 and 2,2 kW at 220/240 V:  ATVN-452075M and U22M
0,75to 4 kW at 380/415 V: ATV-452075 to U40
0,75 to 4 KW at 440/500 V: ATV-452075N to U40N

The measurement board components, the smoothing capacitors, the vigitherm and the 6 transistor module are all
mounted on the power board.

The rectifier and the supply transformer are mounted separately
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Design and operation

ALTIVAR 0,75 to 4 kW (except ATV-452U40M and U40S)

Channel control
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Description of the Rectifier

functions Charge current limiting device

Filter capacitors

Transistor Inverter bridge

Plug-in fuse carrier with fuse (ATV-452 ) or link (ATV-452 N)
Control transformer

Transistor power board

Microprocessor control board

(o)) (@) (@@ @M )

Communication option board
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ALTIVAR 4 to 30 kW (except ATV-452U40 and U40N)

Technology

Variable speed controllers ATV-452U40M to D15M
{ ATV-452U55 to D30

{ ATV-452U55N to D30ON

ATV-452U40S to D30S
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Design and operation

ALTIVAR 4 to 30 kW (except ATV-452U40 and U40N)

Functional block O]
diagram |
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Description of the Rectifier

functions Charge current limiting device

Filter capacitors

Transistor Inverter bridge

Plug-in fuse carrier with fuse for the ATV-452...M and ATV-452)...

- with link for the ATV-452...N and ATV-452 S

Control transformer
Transistor power board

Microprocessor control board
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Communication option board
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ALTIVAR 37 to 90 kW

Technology

Variable speed controllers

ATV-452D37 to D90

ATV-452D37N to D9ON

ATV-452D55S
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Design and operation

ALTIVAR 37 to 90 kW
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