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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
DISCLAIMER / WARRANTY

A.0 Disclaimer / Standard Warranty

A.1 CE certification

The equipment listed as CE certified means that the product complies with the essential requirements concerning safety and
hygiene. The directives that have been taken into consideration in the design are available on written request to ADB SAFEGATE.

A.2 ETL certification

The equipment listed as ETL certified means that the product complies with the essential requirements concerning safety and FAA
Airfield regulations. The directives that have been taken into consideration in the design are available on written request to
ADB SAFEGATE.

A.3 LED Product Guarantee

Where applicable, per FAA EB67(applicable edition), ADB SAFEGATE L858(L) Airfield Guidance Signs are warranted against
electrical defects in design or manufacture of the LED or LED specific circuitry for a period of 4 years. ADB SAFEGATE LED light
fixtures (with the exception of obstruction lighting) are warranted against mechanical and physical defects in design or
manufacture for a period of 12 months from date of installation; and are warranted against electrical defects in design or
manufacture of the LED or LED specific circuitry for a period of 4 years per FAA EB67 (applicable edition).

NOTE: See your sales order contract for a complete warranty description. In some specific cases, deviations are (to be) accepted in
the contract, which will supersede the standard warranty.

A.4 Standard Product Guarantee

Products of ADB SAFEGATE manufacture are guaranteed against mechanical, electrical, and physical defects (excluding lamps)
which may occur during proper and normal use for a period of one year from the date of installation or 2 years from date of
shipment and are guaranteed to be merchantable and fit for the ordinary purposes for which such products are made. ADB
SAFEGATE L858 Airfield Guidance Signs are warranted against mechanical and physical defects in design or manufacture for a
period of 2 years from date of installation per FAA AC 150/5345-44 (applicable edition).

NOTE: See your sales order contract for a complete warranty description.

A.5 All Products

LED Products of ADB SAFEGATE, manufactured and sold by ADB SAFEGATE or its licensed representatives, meets the
corresponding requirements of FAA, ICAO and IEC.

ADB SAFEGATE will correct by repair or replacement per the applicable guarantee above, at its option, equipment or parts which
fail because of mechanical, electrical or physical defects, provided that the goods have been properly handled and stored prior to
installation, properly installed and properly operated after installation, and provided further that Buyer gives ADB SAFEGATE
written notice of such defects after delivery of the goods to Buyer. Refer to the Safety section for more information on Material
Handling Precautions and Storage precautions that must be followed.

ADB SAFEGATE reserves the right to examine goods upon which a claim is made. Said goods must be presented in the same
condition as when the defect therein was discovered. ADB SAFEGATE furthers reserves the right to require the return of such
goods to establish any claim.

ADB SAFEGATE's obligation under this guarantee is limited to making repair or replacement within a reasonable time after receipt
of such written notice and does not include any other costs such as the cost of removal of defective part, installation of repaired
product, labor or consequential damages of any kind, the exclusive remedy being to require such new parts to be furnished.

ADB SAFEGATE's liability under no circumstances will exceed the contract price of goods claimed to be defective. Any returns
under this guarantee are to be on a transportation charges prepaid basis. For products not manufactured by, but sold by ADB
SAFEGATE, warranty is limited to that extended by the original manufacturer.

This is ADB SAFEGATE's sole guarantee and warranty with respect to the goods; there are no express warranties or warranties of
fitness for any particular purpose or any implied warranties of fitness for any particular purpose or any implied warranties other
than those made expressly herein. All such warranties being expressly disclaimed.
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
DISCLAIMER / WARRANTY

A.6 Liability

\. Use of the equipment in ways other than described in the catalogue leaflet and the manual may result in
(ﬁ personal injury, death, or property and equipment damage. Use this equipment only as described in the
manual.

ADB SAFEGATE cannot be held responsible for injuries or damages resulting from non-standard, unintended uses of its
equipment. The equipment is designed and intended only for the purpose described in the manual. Uses not described in the
manual are considered unintended uses and may result in serious personal injury, death or property damage.

Unintended uses includes the following actions:

— Making changes to equipment that have not been recommended or described in this manual or using parts that are not
genuine ADB SAFEGATE replacement parts or accessories.

— Failing to make sure that auxiliary equipment complies with approval agency requirements, local codes, and all applicable
safety standards if not in contradiction with the general rules.

— Using materials or auxiliary equipment that are inappropriate or incompatible with your ADB SAFEGATE equipment.
— Allowing unskilled personnel to perform any task on or with the equipment.
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
DISCLAIMER / WARRANTY

A.7 © ADB SAFEGATE BVBA

This manual or parts thereof may not be reproduced, stored in a retrieval system, or transmitted, in any form or by any means,
electronic, mechanical, photocopying, recording, nor otherwise, without ADB SAFEGATE BVBA's prior written consent.

This manual could contain technical inaccuracies or typographical errors. ADB SAFEGATE BVBA reserves the right to revise this
manual from time to time in the contents thereof without obligation of ADB SAFEGATE BVBA to notify any person of such revision
or change. Details and values given in this manual are average values and have been compiled with care. They are not binding,
however, and ADB SAFEGATE BVBA disclaims any liability for damages or detriments suffered as a result of reliance on the
information given herein or the use of products, processes or equipment to which this manual refers. No warranty is made that the
use of the information or of the products, processes or equipment to which this manual refers will not infringe any third party’s
patents or rights. The information given does not release the buyer from making their own experiments and tests.

96A0296 Rev. T \

DB
SAFEGATE

© ADB Safegate All Rights Reserved



ADB=

Airfield Solutions

TABLE OF CONTENTS

A.0 Disclaimer / Standard WAITANTY ..........ociiiiiiiiie ettt esbe e s e st e sneennne s I
1.0 =L (=] Y PO U PP PPPRPPPPPPPI 1
1.1 HAZARD Icons used in the manual . ... o e ettt 1
1.2 Touse this equIPMENt Safely . ... e ettt 2
2.0 101 oo 18 Lot A To] o FUR T T T TP O TSP OO T PP PP PPN 5
7200 R Y o To ¥ 1 TS £ T U - | 5
2.1.1 How to work with the manual ... et 5
200 A T oo (o o) o] T g o =P 5
P20 O O I 11 oo 18 o4 1 oo PP 6
2.3 Compliance With STANAAITS ......eeei ettt ettt ettt et et e e e e et e e e e e ean e e e anae e eaaneeaannneean 6
A o L =T 6
P = (=Tt A g Tt LI UT o] o] Y PP 7
b2 T R =T o o) (=N o] o o P 7
2.5.2 Total Harmonic Distortion® (THD) ...ttt ettt et ettt ettt et et e e e e eaanes 7
2.5.3 Theory of Operation INTrOAUCTION . ... ... ittt e ettt et e e ettt a e e e eaaas 7

P2 G T ©F S U o 1 PP 7
2.7 Environmental Operating CoONAitioNS ........eoiiiiiii ettt ettt ettt e e e e e e et eaaneeeaaneeeean 8
P22 % R Vo a1 o] ¢ a0 T @ o] ¥ [ TP 8

b2 2 A o] o] 1o U To o TN (o) (=S 8

P2 T I U= VAo @] 0 T= =1 [ o P 9
B8 T R oo Y=Y 1T o] 1 PN 9
2.8.2  OULPUL MEaASUNEIMENT ..ttt ettt ettt et ettt e e ettt et e e e e e e e et e e e et eaaannneeeeenan 9
2.8.3  CCT CONIOI PCB ...ttt ettt ettt ettt et ettt ettt et ettt et et ettt ettt et e e e e a e a e e e e e e eaneneas 9
2.8.3.1 URC PCB INPUES/OULPULS . ...ttt et e et et et et et et et et e e et e e et e et et e et e aneeaneeanenn 9

2.8.4 Output CUrrent MONITOr CiFCUITIY ...ttt ettt et ettt ettt ettt ettt e et e et e ne e e eaneeans 10
2.8.5 Local Control PoSItion DETECTION .. ... e ettt ettt ettt e e e aanas 10

B T G O o r= Yot (o ] 4 1Y/ S 10
2.8.7 Remote Control POSITION DETECTION ... ... ettt et et ettt e e e e e e aaaas 10

P2 T T = VU | o ) (=T T o PP 10

P T T T 0 01 PP 11
P2 O < X O 01 PP 12
22001 R 1 0 B 0 | o =T T- o 13
2.11.1 L-829 Advanced Control EQUIPMENT (ACE) .. ..ottt ettt ettt e eaaas 14
2.12 L-828/L-829 CCR MONITOIING OPTIONS ...ttt ettt e ettt et ettt et ettt et e e e e eaaneeeans 15
2.12.1 Optional Insulation Resistance Monitoring SYStEM ..ottt e e aaneeaanns 15
2.12.2 Optional Scanning MoNitor INTErfaCe ... .coeiiii e e ettt et et e e eas 15
2.12.3 Optional SCanning MONITOr REATY ... ...cnuient ettt ettt ettt e et e et et e e e e e e ee e eneeans 15
2.13 Optional Series CULOUL TYPE SCO ...ttt ettt ettt et ettt ettt ettt et e e e e aan e e aanee e 15
2.14 L-828 CCRs (4-70 kW 6.6 A/ 20 A): Required EQUIPMENT ... e aae e 16
P ST [0 01U YT =] 16
b N Lo o 10y oAV = gl = =1 =Y ST 4 [ o 17
P AT o T Tox | Tt o] 1 PP 18
N 0 R = i o3 =T o3 PP 18

0 I = T Tox A= 0 Y- o [ oo S 18
2.17.3  RESISTIVE LOBAING .ttt ettt ettt ettt e et ettt ettt ettt e e et aaaan 18

0 A =T 11 1 T ) o S 18
2.17.5 Environmental Operating CoNAitioNS .........ooiiiiiii it et e e e et e e et e e e eanneeaanas 19
200 A ST o) (= o 0] o DTV o T 19
2.17.6.1  Open-CirCUIt PrOtECTION . ...ttt et et et et et et et et et et et e et e e e en e eneanenns 19
2.17.6.2 OVErCUITENT ProteCTION .. ...ttt et ettt et et ans 19
20 A A 14 o1 L MY ] | = Vo = S 19
2.17.7.1 Built-In True-rms-Reading Ammeter, L-828 only ... e 19

2.17.7.2 Rating and INPUL VOITagE ...ouuiieiiit ittt ettt ettt et et e e e e e e e e e eanes 19



D A T =10 T o 1= = L DL LS S 20

B e 0 1= 3 T o S PP 20

0 T 1YY o o PP 20
3.0 (010 I [ 0TSy =1 I 1oL o PP SPPRRT 21
R 0 R U o - Tox oo P 21
B 7 [ 151 = 1 =1 o[ ) o 21
3.2.1 Wiring ConNECIONS @and STartUD . ..coinniiii ettt ettt ettt e e et et e e e e e e e e e eaa e e eaaneeeaaneeaanns 22

B I - (od (] [0 602 2 I (] o 1 (o= PP 23
B =T 01 26
4.0 (0108 IO o 1=T - o] o PP TSUPRRR 27
R 1 (oo [ Tox o [ o P 27
O O 01 0] ) (o] B o ot =T o 0] = P 27
A R o Yo | 0o 1 o 27
A =Y 410 =00 o1 o o 28
4.3 CCR ShULOWN PrOCEAUIE ...ttt et ettt e et ettt ettt et ettt ettt e et eae e e aneees 28
4.4 CCR AJUSEMENT PrOCEAUIES . ...ttt ettt ettt ettt ettt et e ettt ettt e e et ettt e e ne e eane e eeanneees 28
4.4.1 Output CUITent AdJUSTMENT ...t ettt ettt ettt e ettt ettt e e e e e eaanaeeaaas 29
4.4.1.1 Regulator Control BOArd (44D 1475 ..ttt e ettt et ettt et et 29
4.4.1.2 Adjusting Overcurrent Control Board (44D1475) ...ttt nes 31

4.4.2 Adjusting OUtPUL CUITENT (A4ABS5A6) ... ..nneet ettt et ettt e e et et e et e et e ane e e e aneeans 32
4.4.2.1 Adjusting Overcurrent Control Board (44A6546) ... ...t 33

4.4.3 Reducing CCR PoOWer CONSUMIPTION ... ...ttt ettt ettt ettt ettt e et et e et e e e e e eaneeaanas 34
4.4.3.1 AdJUSTING OVEE CUITENT ...ttt ettt ettt et e et ettt ettt et et e et e e et et e e e aneeenn 34

4.5 SCO CULOUL WOIKING POSITIONS ...ttt ettt et ettt ettt e et e et e et et e e e e e n e e et e eean e e eaneeaaanneees 35
O Y o] o] [Tor= [ T [0 (o PP 37
4.7 Digital Power Meter CaliDration .........coo.oiii e ettt ettt ettt 38
O R U T T = 1 o g S 38
T O 1~ o] £ 38

L O 07 1 o] - L1 o o 39
5.0 (6(00 I V- T ] (=] g T- g (o1 O TP O T TP VPP PR PO PRTPRROTR 41
L R ) o [ Tox o o] o I (o 1Y F= T 1 =] =V oo P 41
5.2 Maintenance SCEUIE ... ... et ettt et 41
Lo R T i O T o 1 I 42
L O o 1= B 011 o U ) s 1= N 42
Lo TR I (18 o] =TS 3o o) 1o 43
LT 1 o1 o T 11T i o o I PP 43
5.5 Preliminary TroubleShOOTING ... ...t et et et et et et et et et e e e et et e e e eaneens 43
LI I I (018 o] =TS g To o oo P 44
5.6.1 L-828/L-829 Input Power FUSes F1 and F2. ... et 44
5.6.2 L-828 General TroublesShooting ... ....o.ueioi ettt e s 50
5.7 Additional L-829 General Troubleshooting ProCeAUIES ..........ciiiiiiiiii et e e e e et eaneeeaaneenn 51
5.8 Component ReplacemeEnt PrOCEAUIES .......iiin ettt ettt e et e e e e e et e et e e e ann e eeaneeeaanneenn 52
5.8.1 Removing and Replacing CCT Regulator CONtrol PCB ..........oieiiiii it eeeas 52
5.8.2 Removing and Replacing Dual SCR Module Assembly ... .. .o 54
5.8.3 Removing and Replacing CONTACTOr .. ... ... ittt ettt e e e e eaanas 55
5.8.4 Removing and Replacing Input Lightning Arrestors (front of Component Mounting Plate) ..................... 55
5.8.5 Removing and Replacing Output Lightning Arrestors (front of Component Mounting Plate) ................... 56
6.0 ST =0 0 oL o2 PP SUPRRR 59
7.0 (6100 I =T £ J T PSP OU PO PPTPPRUPPO 65
7.1 L-828/L-829 CCR (4-30 kW) Parts Ordering COUES ... ...ttt e ettt ettt e et e e e e eaaeeens 65
7.1.1 L-828/L-829 CCR General Assembly (4-30 kW/208-480 Vac) Parts LiSt ........oooeiiiiiiiiiiiiii i aaaeen 66
A A X3 = 431 o] == U 67
7.1.2.1  15-30 KW CCT REQUIBTOE PAITS . ...ttt et ettt et e et e et e et e et et et et et et e e e e e e enes 67

7.1.2.2  4-10 KW CCT REQUIATON PaITS. .. ..ttt ettt et e e et ettt et e ettt e et e e et et e e e e nes 76



CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator

Safety

1.0 Safety

This section contains general safety instructions for installing and using ADB Safegate equipment. Some safety instructions may
not apply to the equipment in this manual. Task- and equipment-specific warnings are included in other sections of this manual
where appropriate.

1.1 HAZARD Icons used in the manual
For all HAZARD symbols in use, see the Safety section. All symbols must comply with ISO and ANSI standards.

Carefully read and observe all safety instructions in this manual, which alert you to safety hazards and conditions that may result
in personal injury, death or property and equipment damage and are accompanied by the symbol shown below.

WARNING

+ Failure to observe a warning may result in personal injury, death or equipment damage.

DANGER - RISK OF ELECTRICAL SHOCK OR ARC FLASH

+ Disconnect equipment from line voltage. Failure to observe this warning may result in personal injury, death,
or equipment damage. ARC Flash may cause blindness, severe burns or death.

WARNING - WEAR PERSONAL PROTECTIVE EQUIPMENT

« Failure to observe may result in serious injury.

WARNING - DO NOT TOUCH

« Failure to observe this warning may result in personal injury, death, or equipment damage.

CAUTION

« Failure to observe a caution may result in equipment damage.

1.1.1 Qualified Personnel

IMPORTANT INFORMATION

The term qualified personnel is defined here as individuals who thoroughly understand the equipment and its safe operation, maintenance and
repair. Qualified personnel are physically capable of performing the required tasks, familiar with all relevant safety rules and regulations and have
been trained to safely install, operate, maintain and repair the equipment. It is the responsibility of the company operating this equipment to
ensure that its personnel meet these requirements.

ALWAYS USE REQUIRED PERSONAL PROTECTIVE EQUIPMENT (PPE) AND
FOLLOW SAFE ELECTRICAL WORK PRACTICE.

DBﬁw
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
To use this equipment safely

1.2 To use this equipment safely

WARNING

Read installation instructions in their entirety before starting installation.

» Become familiar with the general safety instructions in this section of the manual before installing, operating, maintaining or repairing this
equipment.

+ Read and carefully follow the instructions throughout this manual for performing specific tasks and working with specific equipment.

» Make this manual available to personnel installing, operating, maintaining or repairing this equipment.

« Follow all applicable safety procedures required by your company, industry standards and government or other regulatory agencies.

+ Install all electrical connections to local code.

» Use only electrical wire of sufficient gauge and insulation to handle the rated current demand. All wiring must meet local codes.

» Route electrical wiring along a protected path. Make sure they will not be damaged by moving equipment.

« Protect components from damage, wear, and harsh environment conditions.

» Allow ample room for maintenance, panel accessibility, and cover removal.

» Protect equipment with safety devices as specified by applicable safety regulations.

« If safety devices must be removed for installation, install them immediately after the work is completed and check them for proper functioning
prior to returning power to the circuit.

Failure to follow these warnings may result in serious injury or equipment damage.

1.2.1 Additional Reference Materials

IMPORTANT INFORMATION

« IEC - International Standards and Conformity Assessment for all electrical, electronic and related technologies
» IEC 60364 - Electrical Installations in Buildings

« FAA Advisory: AC 150/5340-26 (current edition) Maintenance of Airport Visual Aid Facilities

» ANSI/NFPA 79, Electrical Standards for Metalworking Machine Tools.

+ National and local electrical codes and standards.

1.2.2 Intended Use

WARNING

IMPROPER USE

Using this equipment in ways other than described in this manual may result in personal injury, death or property and equipment damage. Use
this equipment only as described in this manual.

Failure to follow these warnings may result in serious injury or equipment damage.

1.2.3 Fasteners

WARNING

FOREIGN OBJECT DAMAGE - FOD

« Only use fasteners of the same type as the one originally supplied with the equipment.

» Always tighten the fasteners to the recommended torque. Use a calibrated torque wrench and apply the recommended adhesive type.

» Obey the instructions of the adhesives necessary for the fasteners.

Failure to follow these warnings may cause the fasteners to loosen, damage the equipment, potentially to
loosen the equipment. This can lead to a highly dangerous situation of FOD, with potential lethal
consequences.

96A0296 Rev. T N
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
To use this equipment safely

1.2.4 Operation
CAUTION

IMPROPER OPERATION

+ Only qualified personnel, physically capable of operating the equipment and with no impairments in their judgment or reaction times, should
operate this equipment.

+ Read all system component manuals before operating this equipment. A thorough understanding of system components and their operation
will help you operate the system safely and efficiently.

« Before starting this equipment, check all safety interlocks, fire-detection systems, and protective devices such as panels and covers. Make
sure all devices are fully functional. Do not operate the system if these devices are not working properly. Do not deactivate or bypass
automatic safety interlocks or locked-out electrical disconnects or pneumatic valves.

» Protect equipment with safety devices as specified by applicable safety regulations.

« If safety devices must be removed for installation, install them immediately after the work is completed and check them for proper
functioning.

» Route electrical wiring along a protected path. Make sure they will not be damaged by moving equipment.
» Never operate equipment with a known malfunction.
» Do not attempt to operate or service electrical equipment if standing water is present.

+ Use this equipment only in the environments for which it is rated. Do not operate this equipment in humid, flammable, or explosive
environments unless it has been rated for safe operation in these environments.

» Never touch exposed electrical connections on equipment while the power is ON.
Failure to follow this instruction can result in equipment damage.

1.2.5 Storage

CAUTION

IMPROPER STORAGE

If equipment is to be stored prior to installation, it must be protected from the weather and kept free of condensation and dust.
Failure to follow this instruction can result in equipment damage

1.2.6 Material Handling Precautions

CAUTION

ELECTROSTATIC SENSITIVE DEVICES

Y
f‘ ¥ Sx This equipment may contain electrostatic sensitive devices.

 Protect from electrostatic discharge.
« Electronic modules and components should be touched only when this is unavoidable e.g. soldering, replacement.

« Before touching any component of the cabinet you should bring your body to the same potential as the cabinet by touching a conductive
earthed part of the cabinet.

« Electronic modules or components must not be brought in contact with highly insulating materials such as plastic sheets, synthetic fiber
clothing. They must be laid down on conductive surfaces.

« The tip of the soldering iron must be grounded.
« Electronic modules and components must be stored and transported in conductive packing.

Failure to follow this instruction can result in equipment damage

ﬁ 96A0296 Rev. T
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
To use this equipment safely

1.2.7 Action in the Event of a System or Component Malfunction

WARNING

UNSTABLE LOAD

» Use extreme care when moving heavy equipment.
« Verify that the moving equipment is rated to handle the weight.
» When removing equipment from a shipping pallet, carefully balance and secure it using a safety strap.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

1.2.8 Maintenance

WARNING

ELECTRIC SHOCK HAZARD

+ Do not operate a system that contains malfunctioning components. If a component malfunctions, turn the system OFF immediately.

« Disconnect and lock out electrical power.

+ Allow only qualified personnel to make repairs. Repair or replace the malfunctioning component according to instructions provided in its
manual.

Failure to follow these warnings will result in death or equipment damage.

1.2.9 Maintenance and Repair

DANGER

ARC FLASH AND ELECTRIC SHOCK HAZARD

Allow only qualified personnel to perform maintenance, troubleshooting, and repair tasks.

» Only persons who are properly trained and familiar with ADB Safegate equipment are permitted to service this equipment.
» An open airfield current circuit is capable of generating >5000 Vac and may appear OFF to a meter.

» Never unplug a device from a constant current circuit while it is operating. Arc flash may result.

« Disconnect and lock out electrical power.

« Always use safety devices when working on this equipment.

« Follow the recommended maintenance procedures in the product manuals.

» Do not service or adjust any equipment unless another person trained in first aid and CPR is present.

» Connect all disconnected equipment ground cables and wires after servicing equipment. Ground all conductive equipment.

« Use only approved ADB Safegate replacement parts. Using unapproved parts or making unapproved modifications to equipment may void
agency approvals and create safety hazards.

» Check the interlock systems periodically to ensure their effectiveness.

» Do not attempt to service electrical equipment if standing water is present. Use caution when servicing electrical equipment in a high-humidity
environment.

» Use tools with insulated handles when working with airfield electrical equipment.
Failure to follow these warnings will result in death or equipment damage.

96A0296 Rev. T
ADB

SAFEGATE

© ADB Safegate All Rights Reserved



2.0 Introduction

CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
Air-Cooled (4-30 kW) users manual.

2.1 About this manual

The manual shows the information necessary to:

¢ Install the CCT

* Carry Out Maintenance
* Carry Out Troubleshooting on the CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator.

2.1.1 How to work with the manual

1. Familiarize yourself with the structure and content.
2. Carry out the actions completely and in the given sequence.

2.1.2 Record of changes

Page Rev Description Checked Approved Date
All D Revised manual to include 20A CCRs ED WT 1/27/04
2-14 E Revised dimensions in Table 2-12 WT WT 8/29/05
4-10 thru Added Digital P M Calibrati d added
4-14 F e Igital Power Meter Calibration and adde WT WT 9/8/05
Input/output table
3-4
3-3 Added schematics and instructions on hooking up CCR to
8-2,8-3,8-4 G remote ACE. Revise Fig 8-1 and added Fig 8-2 wr wT 9/27/05
Removed references to CCT in Table 3-4 Added reducing
3-4.4-6 H power consumption table and instructions Table 4-7. BB/WT wT 6/23/06
2-4,2-11,2-12, Replaced 44D1475 PCB with 44A6546. Updated Current
4-3 thru 4-6, 7- Limits in Table 2-9. Updated input lightning protection as
3 thru7-7,8-2 ! standard per 10F. Updated Current setting instructions. IR MR 9/14/07
thru 8-4 Updated spare parts & wiring diagram.
4-6 J Updated Over Current Adjustment Instructions JIR JIR 9/17/07
22__125’ 24__42 26__85 Added reference to ACE2 manual 96A0357 and updated
7_’2 7_’3 ' K |weights. Added notes and spares for input lightning JC JC 1/7/08
8-1 protection.
L |ADB 12/16/09
All M  |Added new cores, updated drawings and parts JC JR 8/17/10
All N New Format and updated entire manual JC JR 06/09/11
Front Cover o Errzgltl Cover Photo, Added 380V 50/60 Hz operation for e R 02/15/12
All P updated minor inconstancies JC JR 02/22/12
34 Q Updated maintenance section JC JG 09/19/13
5,63 R Updated intro and Schematic sections RW JC 02/28/14
S Updated format. Updated Parts RW
all T added ACE 3, ALSC and re-branded - remove 20A RW RL 11/15/17
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
CCT Introduction

2.2 CCT Introduction

WARNING
I Read the instructions in their entirety before starting installation.

This section describes the ADB Safegate Thyristor Controlled, L-828/L-829, constant current regulators (CCRs). These CCRs are
manufactured according FAA specification AC 150/5345-10 (latest edition).

2.3 Compliance with Standards
FAA

L-828/L-829 AC 150/5345-10 (Current Edition) ETL Certified
ICAO

Aerodrome Design Manual Part 5, para. 3.2.1.4 to 3.2.1.6
Military

UFC 3-535-01; NAVAIR 51-50AAA-2

Uses

Supplies three or five precision output levels to power series lighting circuits on airport runways and taxiways.

2.4 Features
¢ Solid-state operation with no relays eliminates mechanical failures.

* Optional integrated ACE™ unit provides state-of-the-art remote control and L-829 monitoring capability. Unique “cycle”
mode allows output True-RMS current and voltage, VA, watts, lamps-out, and series circuit insulation resistance value to be
alternately displayed. A visual indication is also provided for all other FAA-monitored parameters, including open circuit,
overcurrent, loss of input power, loss of input voltage, low VA (drop in load VA of 10%), Remote/Local status, and incorrect
output current.

* No input turn on in-rush current surge.

* To minimize the floor space required in a vault, ADB 4-30kW regulators can be stacked using a stacking kit. See Kits section for
details.

* Available in class 1 and styles 1 and 2:
— Class 1 = 6.6A maximum output current
— Style 1 = 3 Brightness Steps
— Style 2 = 5 Brightness Steps
* Power taps on output winding of main transformer provide efficient (high primary power factor) operation at all load levels:
— 10% taps from 10% to 100% on all CCR sizes.
* If input power loss occurs, operation will resume within five seconds after restoration of input power.
* Brightness Steps can be changed in the field (between 3 and 5 Steps). New label required.
* Field upgradeable from L-828 to L-829 with ACE unit.
¢ Industrial powder coat finish.
* Input lightning protection and output lightning protection included.
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2.5 Electrical Supply

Power Input

60Hz, single-phase available in 208, 220, 240, 347, 380 and 480 Vac.

50Hz, single phase available in 208, 220, 230, 240, 380 and 400 Vac (380 and 400 Vac 6.6 A only).

Power Factor*
0.90 minimum for 4kW to 10kW
0.95 minimum for 15kW to 30kW

Efficiency
90% minimum for 4 to 20kW
92% minimum for 30kW

* Tested with 100% resistive load according to FAA AC 150/5345-10 (Current Edition).

2.5.1 Remote Control
120Vac, 50/60Hz or +48Vdc, +10%

2.5.2 Total Harmonic Distortion* (THD)
Current THD: 10% maximum in highest step

Voltage THD: 1.9% maximum in all steps

* Tested with 100% resistive load according to FAA AC150/5345-10 (Latest Edition).

2.5.3 Theory of Operation Introduction

Solid-state control and monitoring feedback circuitry is used for output current regulation of £3% and input voltage variation of -
5% to +10% of nominal. If the load on the regulator varies, a gating signal controlled by feedback circuitry changes the control
circuit conduction angle in order to control the power to the main transformer. This maintains the transformer’s output current at
the preset brightness level.

For more theory of operation see: “Theory of Operation” on page 9.

2.6 ACE Unit

The ACE2™ unit provides L-829 monitoring and optional megging or CCR input monitoring capability. Each unit is installed
locally at each CCR that requires remote control and/or monitoring within the airfield lighting electrical vault. Optional CCR input
monitoring monitors the following:

— CCR input current

— CCR input voltage

— CCR input volt-amps (VA)

— CCR input power (watts)

— CCR input power factor

— CCR % efficiency

The ACE unit is also a component of ADB Safegate’s distributed control and monitoring system. Each unit can be easily connected
to an Airport Lighting Control & Monitoring System (ALCMS) by simply adding redundant communication wires. See ADB
Safegate ACE catalog sheet for additional information. See www.adbsafegate.com
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
Environmental Operating Conditions

2.7 Environmental Operating Conditions
e Temperature: -40°C to +55°C (-40°F to +131°F)

e Humidity: 10 to 95%

e Altitude: 0 to 6,600 ft (2,000 m)

2.7.1 Monitoring Option
See Figure 1.

Figure 1: CCT Ordering Codes

Monitoring Options (See Application Notes)

0 = None (Standard L-828)

1 = ALCMS Scanning Monitor Interface

2 = ALCMS Scanning Monitor Ready

3 = L-829 Monitoring (ACE)

4 = Insulation Resistance Monitoring System (IRMS) Ready
5 = L-829 Monitoring (ACE) and IRMS Ready

6 = L-828 with Digital Power Meter

2.7.2 Application Notes
0 None Standard

L-828 supplied with analog ammeter
1 ALCMS Scanning Monitor (SMI)

The SMI option adds Primary Power and Remote/Local monitoring relays. Dry relay Interface contacts are connected to a
dedicated terminal block for each monitored point. Typical application: connecting ADB L-828 CCR to ALCMS or L-827 that is
manufactured by others. Note that this option does not provide dedicated output current or voltage transformers.

2 ALCMS Scanning Monitor

The SMR option adds several monitoring relays (including Primary Power and Remote/Ready (SMR) Local) and also CCR output
current and voltage transformers. All monitored signals are connected to a dedicated terminal block. Application only for
connecting ADB L-828 CCR to ADB Gen I/II ALCMS scanning monitoring system.

3 L-829 Monitoring (ACE™)
Includes FAA L-829 monitoring equipment.

If application is for connection to ADB L-890 ALCMS: Add a “/A" to end of Ordering Code. The ACE unit will then be programmed
to provide monitoring data via dual redundant communication links. If application is for a stand-alone L-829 CCR: Ordering Code
is not changed. The ACE unit is programmed to activate a dry contact closure if a fault is present. The fault alarm can then be
connected to any external monitoring system.

4 Insulation Resistance Monitoring System (IRMS) Ready

This option adds an IRMS board in the CCR. Application: connection to externally mounted ADB ACE unit.

5 L-829 Monitoring (ACE) Includes FAA L-829 and IRMS equipment and IRMS

» If application is for connection to ADB L-890 ALCMS: Add a “/A" to end of Ordering Code. The ACE unit will then be

programmed to provide monitoring data via dual redundant communication links.

» If application is for a stand-alone L-829 CCR with Insulation Resistance Monitoring: Ordering Code is not changed. The ACE
unit is programmed to activate a dry contact closure if a fault is present. The fault alarm can then be connected to any external
monitoring system.

6 L-828 with Digital Power Meter
This option replaces the analog ammeter with a Digital Power Meter. The Digital Power Meter is used on L-828 CCRs to indicate

True RMS output current, voltage, VA, and watts. It can also be set to activate an alarm if there is a 10% or 15% drop in the load
(Low VA).
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2.8 Theory of Operation
This subsection describes the L-828 CCR theory of operation.

2.8.1 Power Circuit

See Figure 2. Constant voltage input lines are fed through an SCR to a power transformer (T1). The output of T1 feeds a field
circuit with a constant current level set by switch 1. The CCT control PCB monitors the field current through a high voltage current
transformer (T2) and regulates the field current by switching the SCR on and off as needed to maintain the desired current.

2.8.2 Output Measurement

The output current flows through the current transformer T2. T2 provides feedback to the CCT Control PCB board on the actual
current output to the airfield series circuit and to a
true-rms-reading ammeter mounted onto the front panel to indicate output current.

2.8.3 CCT Control PCB
See Figure 5. This subsection describes the board level circuitry found on the CCT Control PCB.

Figure 2: L-828 CCR Power Circuit Block Diagram

Input . |- -—
Voltage SERE T1 i)
T Output
Current
RMS
Current
Meter
| CCT Control PCB

TBI

Switch 1

2.8.3.1 URC PCB Inputs/Outputs
The URC receives the inputs listed below. See Figure 5 in this section and Figure 1 and Figure 3 in the “Schematics” section.

Local control signals from the front panel rotary switch.

Remote control signals from a remote control terminal block located in the L-828 chassis
(120Vac/48Vdc) (TB1).

A current proportional to the output current from a current transformer (T5).
Phase angle reference voltage derived from the input voltage.

24 Vac center tapped supply voltage from T4.

The URC provides the outputs listed below.

A contact to complete the input contactor K1 coil circuit.

A contact to enable the Remote CCI voltage at TB1.

Gate drive signals to the SCR block used to regulate the output current.
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
Theory of Operation

2.8.4 Output Current Monitor Circuitry

The system output current is sensed by a current transformer (T2) whose secondary is connected to J5-1 and J5-2 on the CCT
Control PCB board. For the 6.6 amp regulator, T5 provides a 100:1 step-down of the feedback current. For 20 A regulators, this
ratio is 300:1. Output current steps 1-5 would correspond to voltage levels of 420, 510, 615, 780, and 990 millivolts respectively.

2.8.5 Local Control Position Detection
Local control position detection is accomplished by using a rotary switch mounted on the front door of the CCR. See Figure 3.

2.8.6 Contactor Drive
The contactor drive circuit on the CCT Control PCB pulls in the main contactor K2 by shorting points J3-7 to J3-8.

2.8.7 Remote Control Position Detection

When the local control signal to the micro-controller indicates “remote” the remote control circuitry is active, providing 120VAC
to the CCI connection on TB1. The remote control inputs incorporate surge suppression and are optically isolated from the rest of
the PCB.

2.8.8 Fault Protection
This subsection describes CCT fault protection.

Overcurrent Protection

The micro-controller detects an over current condition by comparing the output current to a preset value. If the output current
exceeds this value the controller will shut the regulator down by removing drive to the input contactor. This contactor will remain
de-energized until the controller is reset either by selecting the OFF position (remotely or locally) or cycling the input power off
for a minimum of 2 seconds and then back on. The control board will not recognize momentary over currents caused by load
switching or other transient conditions.

Open Circuit Protection

The micro-controller detects an open circuit by the absence of current in the regulator output (this will also detect an open or
shorted current transformer). If the output current is less than 1.5 amps, the controller will shut the current regulator down within
one second by removing drive to the input contactor. This contactor will remain de-energized until the controller is reset either by
selecting the OFF position (remotely or locally) or cycling the input power off for a minimum of 2 seconds and then back on.

96A0296 Rev. T
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2.9 L-828 CCR

See Figure 3. This subsection describes the L-828 CCR. The L-828 uses a CCT Control PCB to provide regulator and control
functions.

NOTE: Figure 3 shows a CCT 15 kW/6.6 A L-828 CCR. The other L-828 CCRs (4, 7.5, 10, 20-30 kW/6.6 A/20 A) may differ in size and
appearance.

Figure 3:  L-828 CCR (4 -30kW/6.6 A)

1. Ammeter (shown) or Digital Power Meter
2. Rotary Switch

The L-828 CCRs are designed to:

* Supply three or five precision output current levels (6.6 A/20 A maximum) to power airport series lighting circuits on runways
and taxiways.

* Accurately regulate the output current to within £1% of the adjustable nominal levels from no load to full load and with input
voltage variations of -5% to +10% of nominal.

e Maintain the nominal output current levels even when 30 percent of the isolation transformers in the series lighting circuit
supplied by the regulator have open secondaries.

11
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
L-829 CCR

2.10 L-829 CCR

See Figure 4. This subsection describes the L-829 CCR. The L-829 uses a CCT Control PCB to provide regulator and control
functions. It also uses the Advanced Control Equipment (ACE™ or ACE2™) for control and monitoring functions.

NOTE: Figure 4 shows a L-829 (15 kW/6.6 A) CCR. The other L-829 CCRs (4, 7.5, 10, 20-30 kW/6.6 A/20 A) may differ in size and
appearance.

Figure 4: L-829 CCR with ACE

1 ACE Front Panel Display
21-829 CCR
3 Rotary Switch
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2.11 CCT Control Board

See Figure 5 and Figure 6 below. The CCT Control Board is a PC board that is designed to provide all regulator and control
functions for Thyristor Controlled L-828/L-829 CCRs manufactured by ADB Safegate. This is accomplished with an 8-bit

embedded microcontroller and interface circuitry contained on a single through-hole type printed circuit board. The CCT Control
PCB performs the functions listed below.

Produces SCR drive signals in accordance with the desired output current setting.
Detects an overcurrent, or open circuit, and switches the constant current regulator off.

When in Remote mode, enables the CCI to provide 120 Vac at 50 W. The CCl is the Remote power control source.
Figure 5: CCT Control PCB (44D1475)
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
CCT Control Board

2.11.1 L-829 Advanced Control Equipment (ACE)

See Figure 4 and Figure 7. The L-829 ACE™ control and monitoring unit consists of an integrated control unit that is interfaced to
each CCR either internally or within a small external enclosure. The ACE printed circuit boards are mounted inside a small and
rugged environmental enclosure that is directly attached to the door of the L-829 CCR. The ACE consists of microprocessor-based

module(s) that processes communication, control commands, input/output interface, and failsafe functionality for controlled
elements in the airfield lighting vault.

Figure 7. ACE Control and Monitor Boards

Control Board Monitor Board

(mounted on top of
control board)

TA AN

For more information about the ACE, see:

* Advanced Control Equipment (ACE) manual or the Advanced Control Equipment (ACE) manual. See www.adbsafegate.com
* ACE Programming manual. See www.adbsafegate.com
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2.12 L-828/L-829 CCR Monitoring Options

The L-829 CCR monitoring options include the Insulation Resistance Monitoring System (IRMS), Scanning Monitor Interface (SMI),
and Scanning Monitor Ready (SMR).

2.12.1 Optional Insulation Resistance Monitoring System

The IRMS is used only on the L-829. It performs scheduled cable insulation resistance measurements and can also perform
manually requested measurements. IRMS provides the ability for monitoring the long-term degradation of the airfield series
circuit cabling and showing the results on the L-829 CCR front display panel.

WARNING

' \ When servicing a regulator equipped with an IRMS module, be sure that power to the IRMS is disconnected by
e \. powering down the CCR before touching the IRMS board, or any of the high voltage components or wires.
(C——;

2.12.2 Optional Scanning Monitor Interface

The scanning monitor interface is a relay assembly that can be mounted internally to the front panel of the CCR. The relay
assembly consists of four relays and sockets. The relay assembly is used to generate feedback signals concerning the CCRs
operation to the Remote Multiplexer. The relay assembly generates feed back for the following signals: Remote/local status,
commanded ON status, regulator running status, and primary power status.

2.12.3 Optional Scanning Monitor Ready

The scanning monitor ready includes the scanning monitor interface plus one current transformer (CT) and one potential
transformer (PT). It also has resistor loads, and a fuse in the potential transformer secondary. Differential signals presenting the
actual series circuit voltage and current are transmitted to the scanning monitor system two-conductor shielded cables.

2.13 Optional Series Cutout Type SCO

The series cutout Type SCO is often used at airports having a large number of series circuits to isolate the series circuit from the
CCR during maintenance or testing operations. It also allows manual measurement of resistance of the series circuit to ground
without disconnecting the series cable. The SCO cutout has a nominal working voltage of 5 kV and a nominal carrying current
capacity of 20 amps AC.

NOTE: For more information refer to the SCO Cutout manual 96A0294 or the ALSC Manual 96A0490. See www.adbsafegate.com
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
L-828 CCRs (4-70 kW 6.6 A/ 20 A): Required Equipment

2.14 L-828 CCRs (4-70 kW 6.6 A/ 20 A): Required Equipment
Refer to Table 1 for required equipment that is supplied.

Refer to Table 2 for required equipment that is not supplied.
Refer to Figure 1 for ordering information.

Table 1: Required Equipment Supplied

Description

Quantity

L-828/L-829 constant current regulator

As Req'd on Order

Instruction manual

1 per CCR on Order

Table 2: Required Equipment Not Supplied
Description Quantity

Input power wire. Refer to Table 3. As required
Remote control wire, AWG 18 minimum, AWG 14 maximum As required
Ground wire, AWG 8 minimum (6.6 A); AWG 6 minimum (20 A) As required
Output load wire, AWG 6 minimum, 5000 Vac, L-824 type (6.6 A); AWG 8 minimum (20 A) As required
Shorting jumper wire, AWG 8 minimum As required
Disconnect switch or main circuit breaker 1
Voltmeter, 60 Vdc full scale 1
Ammeter, true-rms-reading, 9 A maximum scale 1
Inductive-type current probe 1
Ohmmeter 1
Mounting bolts, ¥2-16 x 1-1/2 in. long, ¥> STD washers, and lock washers 4

2.15 Input Wire Size

Table 3 refers to recommended input power supply wire size for each regulator power rating dependent on the input voltage.

This recommendation is based on 75°C rated copper wire per NEC Table 310.16.

Table 3: Recommended Input Wiring Rating

Power Rating 208 Vac 220 Vac 240 Vac 347 Vac 380, 400 Vac 480 Vac
4 kW AWG 10 AWG 10 AWG 10* AWG 12* AWG 12* AWG 14*
7.5 kw AWG 6 AWG 8 AWG 8 AWG 8 AWG 8 AWG 10*
10 kW AWG 4 AWG 6 AWG 6 AWG 8 AWG 8 AWG 10
15 kW AWG 3 AWG 3 AWG 4 AWG 6 AWG 6 AWG 8
20 kW AWG 2/0 AWG 1/0 AWG 2 AWG 4 AWG 4 AWG 6
30 kW AWG 3/0 AWG 3/0 AWG 2/0 AWG 2 AWG 2 AWG 4

*Increased 1 wire size to comply with small conductor limits in NEC 240.4.D.

96A0296 Rev. T

© ADB Safegate All Rights Reserved



2.16 Input Power Breaker Sizing

It is recommended that the circuit breaker on the input power supply lines have a rating of 125% of the CCR’s input current, as
given in Table 4, unless local codes require a different rating technique. Refer to the CCR’s nameplate for the kW rating and input
voltage to determine the actual input current from Table 4. If no standard-size circuit breaker exists at the 125% value, use the

next larger standard-size circuit breaker.

NOTE: The currents listed in Table 4 represent actual input currents assuming the worst case limits of AC 150/5345-10 for power
factor, efficiency, and number of required lamps out.

Table 4: CCR Input Voltage and Current for the CCR Power Ratings

:::iv:; 208 Vac 220 Vac 240 Vac 347 Vac 380 Vac 400 Vac 480 Vac
4 kW 27 A 26 A 24 A 16 A 15A 14 A 12 A
7.5 kW 51A 48 A 44 A 31A 28 A 26 A 22 A
10 kW 68 A 65 A 59 A 41 A 37A 35A 30A
15 kW 97 A 92 A 84 A 58 A 53A 50 A 42 A
20 kW 129 A 122 A 112 A 78 A 71A 67 A 56 A
30 kW 190 A 179 A 164 A 114 A 104 A 98 A 82 A
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
Specifications

2.17 Specifications
This subsection provides specifications for L-828/L-829 CCR (4-70 kW 6.6 A/20 A).

Table 5: Class, Style and Power Ratings

L-828/L-829 CCR Brightness . .
Class Max Output Current Style Steps Nominal Output Current Power Ratings
3 48 A, 55A 66A 4,7.5,10, 15,20 and 30
1 6.6 A
5 28A,34A 41A 52A 66A kw
2 20A 2 5 85A 103A 124 A,158A, 20 A 15, 20, 30 kW
Table 6: Power Factor
CCR Power Factor
4 -10 kW 0.90 minimum
15 - 30 kW 0.95 minimum

2.17.1 Efficiency

The efficiency of the regulator operated with rated input voltage into a full load having unity power factor is not less than the
value shown in Table 6.

Table 7: Efficiency

CCR Efficiency
4-20 kW 0.90 minimum
30 kW 0.92 minimum

2.17.2 Reactive Loading

The CCR maintains the output current within the limits of Table 8 for all brightness steps when the load is connected via isolating
transformers, and the secondaries of 30 percent of the transformers become open-circuited. The load before opening the
isolation transformer secondaries may be any value from half to full load. For regulators less than 10 kW loaded as specified
above, the current remains below 6.8 amperes for the 100 percent brightness step.

Table 8: Output Current and Limits

Class Style Step N ot mean square (AMS) A amme

B100 6.6 65-6.7

1 1 B30 5.5 54-56
B10 48 47-49

BS 6.6 65-6.7

B4 5.2 51-53

1 2 B3 41 40-42
B2 34 33-35

B1 238 27-29

2.17.3 Resistive Loading

The regulator maintains the output current within the limits of Table 8 while powering any load between no load (or short circuit)
and full load. For regulators 10 kW or larger, the regulation is maintained over the full range of environmental conditions
specified in this section and for the input voltages specified in Table 4. For regulators less than 10 kW, the regulation is provided
at nominal input voltage for all brightness steps.

2.17.4 Regulation

Refer to Table 8 for output current limits. Current regulation is obtained under the conditions listed in Environmental Operating
Conditions.
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2.17.5 Environmental Operating Conditions

The L-828 CCRs are designed for indoor use only in an area with adequate ventilation for cooling the constant current regulator.
The environmental operating conditions include temperature range, relative humidity, and altitude.

Table 9: Environmental Operating Conditions
Temperature Range
: P Relative Humidity Altitude
Wlthou't mf)nltorlng With monitoring circuitry
circuitry
-40 to +55 °C 0to +55°C 10 to 95% Sea level to 6,600 ft
(-40 to +131 °F) (-18 to +131 °F) (non-condensing) (2000 m)

2.17.6 Protection Devices
L-828 CCRs have the following protection devices:

e Output open-circuit protection.

* Output overcurrent protection.

* Lightning arrestors on output terminals and bushings.

* Lightning arrestors on input terminals.

* Fuse protection of AC supply voltage of the CCT Control PCB and brightness control voltage for Remote control.

2.17.6.1 Open-Circuit Protection

The regulator includes an open-circuit protective device to open the primary switch within 2 seconds after an open circuit occurs
in the secondary. The device resets within 2 seconds after the control switch is turned off and re-energized, and cannot be tripped
by switching the load circuits or other transients.

2.17.6.2 Overcurrent Protection

Regulators include an overcurrent protective device that opens the primary switch when the output current exceeds the 100
percent current (6.6 A) by 5 percent. The device operates within 5 seconds after an overcurrent of 5 percent and within 1 second
after an overcurrent of 25 percent. The device resets within 2 seconds after the control switch is turned off and re-energized. The
overcurrent protection cannot be activated by a momentary (0.25 second) overcurrent caused by switching the load circuits and
other transients.

2.17.7 Input Voltage

Input voltage is single phase 50 or 60 Hz ac. Regulators operate as required (see subsections Resistive Loading and Reactive
Loading in this section) when the input voltage is anywhere between 95 and 110 percent of the nominal value. The regulator is
designed to withstand momentary voltages up to 120 percent of nominal input voltage without shutting off or being damaged by
such overvoltage so long as the duration of overvoltage excursions are not longer than 50 milliseconds and do not occur more
than once per minute.

Thyristor Regulators are configured for either 50 or 60 Hz operation at the factory.
Contact ADB for additional information or changing the input frequency.

2.17.7.1 Built-In True-rms-Reading Ammeter, L-828 only

For the L-828 only, a flush-mounted true-rms-reading ammeter mounted on the front of the input module PCB indicates the
output current. The meter accuracy is 3.0 percent of the maximum output current.

2.17.7.2 Rating and Input Voltage
Table 10:  Rating and Input Voltage

Rating Input Voltage

208, 220, 240, 347, 380, 480 Vac, -5 to +10%; 60 Hz
4,7.5,10, 15, 20, 30 kW 50Hz, single phase available in 208, 220, 230, 240, 380 and 400 Vac
(380 and 400 Vac 6.6 A only)
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator

Specifications

2.17.8 Temperature Rise

The temperature rise of the transforming portion of the regulator is in accordance with ANSI C57.12.91 for air-cooled regulators.

2.17.9 Dimensions
Table 11:

L-828/L-829 CCR Dimensions (240/480 V)

Ratin H w D

9 in. (mm) in. (mm) in. (mm)
4,7.5,10 kW 33 (838.2) 24 (609.6) 25 (635.0)
15, 20, 30 kW 36 (914.4) 29 (726.6) 30 (762.0)
Figure 8: CCT L-828/L-829 CCR Dimensions
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2.17.10 Weight

Refer to Table 12 for weight of all L-828/L-829 CCRs.

Table 12:  L-828/L829 CCR Weight
Power Rating EStim?;e(i;’;’eight
30 kW 705 (320.0)
20 kW 553 (250.9)
15 kW 470 (213.5)
10 kW 302 (137.0)
7.5 kW 265 (120.2)
4 kW 215 (91.5)
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3.0 CCT Installation

L-828 / L-829 CCR Installation

WARNING

Read installation instructions in their entirety before starting installation.

« Refer to the FAA Advisory Circular AC 150/5340-26, Maintenance of Airport Visual Aids Facilities, for instructions on safety precautions.

« Observe all safety regulations. To avoid injuries, always disconnect power before making any wiring connections or touching any parts.

« Become familiar with the general safety instructions in this section of the manual before installing, operating, maintaining or repairing this
equipment.

» Read and carefully follow the instructions throughout this manual for performing specific tasks and working with specific equipment.

« Make this manual available to personnel installing, operating, maintaining or repairing this equipment.

« Follow all applicable safety procedures required by your company, industry standards and government or other regulatory agencies.

« CCT Control PCB is static-sensitive. Must be grounded when handling PCB.

« Route electrical wiring along a protected path. Make sure they will not be damaged by moving equipment.

« Protect components from damage, wear, and harsh environment conditions.

« Allow ample room for maintenance, panel accessibility, and cover removal.

« Protect equipment with safety devices as specified by applicable safety regulations.

« If safety devices must be removed for installation, install them immediately after the work is completed and check them for proper functioning
prior to returning power to the circuit.

This section provides instructions for installing L-828/L-829 constant current regulators (CCRs) (4-30kW/6.6 A). Refer to the airport
project plans and specifications for the specific installation instructions.

3.1 Unpacking

The equipment is shipped ready for installation. Handle equipment very carefully to prevent component damage. Unpack the
carton upon receipt and check the contents and their condition. Note any exterior damage to the carton that might lead to
detection of equipment damage.

If you note any damage to any equipment, file a claim with the carrier immediately.
The carrier may need to inspect the equipment.

NOTE: Take care to maintain the unit in an upright position when handling the regulator.

3.2 Installation

Recommend lifting for the 4 thru 30kW regulators is to use a forklift from underneath the CCR frame. Lifting points, four 3/4-inch
ID eye-bolts on the top corners of the CCR frame, are provided per FAA specifications. If lifting eye bolts are used, use either a
portable hoist and sling(s) or sling(s) attached from forks on forklift. See Table 12, for CCT Weight before lifting.

WARNING
Read installation instructions in their entirety before starting installation.
« If lift points (eye bolts) are used, lift straight up. Side loading on the eye bolts may cause them to bend.

Place the regulator inside a well ventilated room with sufficient clearance for personnel to inspect and maintain the unit.
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
Installation

3.2.1 Wiring Connections and Startup

WARNING

Read installation instructions in their entirety before starting installation.

« Installation and operation of the CCR should be performed by personnel qualified to work on high voltage
equipment. The high voltage involved with the unit makes it potentially dangerous and may be lethal if
contacted by operating personnel.

« Place wiring for output, input, and remote control only on the right side of the CCR to prevent damage to the
PCB that is located on the front Left side of the enclosure. If output, input, and remote control wiring must enter
from the left side of the enclosure then wiring must be then routed through conduit where it passes the PCB
area. See Figure 1.

To install wiring, perform the following procedure:

1. Verify the input supply voltage corresponds to the voltage rating on the nameplate of the regulator.

2. Make sure the front panel rotary selector switch is set to the OFF position.

3. Ground the regulator by making an adequate ground wire (AWG 6 or larger) connection to the external earth ground lug on
the regulator.

4. An appropriate disconnect-type cutout or circuit breaker shall be provided outside the regulator for the input power supply
lines.

5. Short-circuit the output terminals TB2-1, TB2-2 using 8 AWG minimum wire to avoid lamp destruction in case of excessive
current output.

6. Refer to Table 3 for the recommended input wire. Connect the power supply lines from the disconnect switch or main circuit
breaker to the CCR input fuse block F1/F2 or terminal block TB3. Tighten all connections.

Figure 1: Wiring on Right Side of CCR

P |

1. Front of CCR
2. Place Conduit and Wire on Right Side of CCR

7. Engage main circuit breaker or disconnect switch to energize the regulator.

8. Turn front panel rotary selector switch to all brightness steps, and verify that current values on the panel ammeter correspond
to those in Table 8 for each brightness step.

9. Disengage the main current breaker or disconnect switch to de-energize the regulator.
10. Turn the rotary selector switch to OFF.

11. Connect remote control lines, if required, to remote control terminal block TB1. Use AWG 18, 300 V wire or larger for 120 Vac
signals. See Figure 1 and Figure 3 in the “Schematics” section for remote control connections.

NOTE: If the ADB Safegate Advanced Control Equipment (ACE) is used with the Ferroresonant L-828 CCR, refer to the
Advanced Control Equipment manual (ACE) manual for wiring connections to remote control.

Table 1 and Table 2 provide the necessary connections for remote control. Terminal B1 (B10) does not need to be wired.
Brightness step B1 (B10) occurs when the regulator is switched on.

96A0296 Rev. T
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Table 1: Remote Control Connections (3-Step/6.6 A)

For this remote intensity step... Connect CCI to...
LOW (4.8 A) CC
MEDIUM (5.5 A) CC, B30
HIGH (6.6 A) CC, B100
OFF Not applicable
Table 2: Remote Control Connections (5-Step/6.6 A)
For this remote intensity step... Connect CCI to...
28 A CcC
34A CC, B2
41 A CC, B3
52A CC, B4
6.6 A CC, B5
OFF Not applicable

12. Make sure wiring connections are tight and no wires are shorting across each other.

CAUTION
Read installation instructions in their entirety before starting installation.
« Incorrect wiring can damage regulator. Double check all connections.

13. Energize regulator and set rotary selector switch to REM. Operate the CCR by remote control, and verify correct current levels
are obtained on all brightness steps.

14. Turn rotary selector switch to OFF and de-energize regulator (disengage disconnect switch or main circuit breaker). Remove
short-circuit link between output terminals TB2-1 and TB2-2.

15. Connect the 6.6 A or 20 A series lighting circuit to the output terminals/ bushings and tighten all connections.
Table 3: Input/Output Connections

CCR Size Input Location Output Location
4 thru 30kW with SCO Bottom of SCO
CCT 20kW, 208/220 V ;&ﬁe‘):igfﬂgg;esij?k frontof component . g Arrestors (VRL and VR2) on Back of
CCT 30kW, 208/220 V component plate
CCT4 75 10 kW Terminal Block (black) Lightning Arrestors (VR1 and VR2) on Back of
o Front of component plate right hand side component plate
Terminal Block (white)
CCT 15.20.30 kW Front of component plate right hand side Top |Lightning Arrestors (VR1 and VR2) on Back of
o of each Fuse Block front of component plate  |component plate
right hand side

3.3 Stacking CCR'’s (Optional)

A CAUTION
//.\ Read installation instructions in their entirety before starting installation.

,/ ! \ + Before stacking CCRs larger than 10 kW or stacking more than 2 CCRs, contact the ADB Safegate Sales
(u Department.
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator

Stacking CCR’s (Optional)

To stack CCRs, perform the following procedure:

1. Remove the four ¥2 x 3—3/4 HILTI anchor bolts with 4 nuts and lock washers for anchoring the CCRs to concrete, and the four
1/2-13 x % hex head bolts and %2 split lock washers from the stacking kit (Part Number 94A0475/SS, /MS, /MM).

2. See Figure 2 for anchor bolt template. Use the four %2 x 3.75 Lg HILTI anchor bolts with 4 nuts and lock washers to anchor
the CCR to the concrete floor.

NOTE: Make sure the clearance behind the CCR is far enough from the wall for easy access to the regulator.

Figure 2: Anchor Bolt Template

Table 4: Bolt patterns for the 2 CCR sizes

CCR

Small
Medium

96A0296 Rev. T

A B
22.50 23.50
27.50 28.50

2375
28.75

2475
29.75
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Figure 3: Location of Bolts for Stacking CCRs

1. Hex Head Bolts and
Split Lock washers

2. ¥2x 3-3/4 inch HILTI
Anchor Bolt Location

3. Remove the 4 eye bolts from the anchored CCR.
4. Stack the second CCR by positioning its 4 holes carefully on top of the holes of the CCR anchored to the concrete floor.

5. Install the 4 hex head bolts and split lock washers
(See Figure 4, Item 1 and Figure 5, Item 1).

Figure 4: Stacking Bolt
3 4l—._> N

|

1 i
|

1. Stacking Bolt

2. Bottom CCR
Anchored to 2
Concrete

3. Top CCR
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator

Frames

3.4 Frames

Figure 5: Medium Frame Assembly
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4.0 CCT Operation

Read installation instructions in their entirety before starting installation.
» Refer to the FAA Advisory Circular AC 150/5340-26, Maintenance of Airport Visual Aids Facilities, for instructions on safety precautions.

.
u « Observe all safety regulations. To avoid injuries, always disconnect power before making any wiring connections or touching any parts. Refer
to FAA Advisory Circular AC 150/5340-26.

« Become familiar with the general safety instructions in this section of the manual before installing, operating, maintaining or repairing this
equipment.

« Read and carefully follow the instructions throughout this manual for performing specific tasks and working with specific equipment.
+ Contents are static-sensitive. Must be grounded when handling PCBs.

\ WARNING
N\

4.1 Introduction
This section provides the operational procedures listed below for the L-828/L-829 constant current regulator (CCR) (4-30 kW).

* CCR control procedures

* CCR shutdown procedures

* CCR adjustment procedures

* SCO cutout working positions

4.2 CCR Control Procedures

This subsection describes the regulator operations in local and remote controls.

4.2.1 Local Control

See Figure 1. Refer to Table 1 and Table 2 for output current when using local control. The front panel rotary selector switch is
used for regulator local control. The rotary switch for the 3-step CCR has five positions; the rotary switch for the 5-step has seven
positions. The regulator automatically maintains the output current within +1% of the nominal value for the brightness position
selected.

Figure 1: L-828/L-829 Switches

[

ADB
SAFEGATE

QO oPEN CIRCUIT
O OVER CURRENT
O Lowwa

O REGULATORON

REM  OFF
\
_B1(B10)

s1 —Bz(sw)\
B3(B100) /
és ‘BA

- 3-Step Switch Assembly

5-Step Switch Assembly
Table 1: Output Current from Rotary Switch (3-Step/6.6 A)

:?l,lz:,?:;ﬁ‘e rotary switch to the The result is...
B10 4.8 A current output
B30 5.5 A current output
B100 6.6 A current output
B4 Not Used/Blocked
B5 Not Used/Blocked
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
CCR Shutdown Procedure

Table 2: Output Current from Rotary Switch (5-Step/6.6 A)

;i }'Icon‘:v ?:; .t.l‘1e rotary switch to the The result is...
Bl 2.8 A current output
B2 3.4 A current output
B3 4.1 A current output
B4 5.2 A current output
B5 6.6 A current output

4.2.2 Remote Control
See Figure 1. Refer to Table 3 for instructions on how to set up and use remote control.

Table 3: Remote Control

If... Then...

Remote control of the regulator is possible.
The rotary switch is set to position REM and remote

control wiring is connected to remote control
terminal block TB1 on the regulator The output current of the regulator will correspond to the brightness
setting energized by remote 120 Vac or 48 VDC control signals.

. . Remote control signals will not operate the regulator; that is, turn the
Switch is set to OFF . . .
regulator on to a particular brightness setting or turn the regulator off.
No remote control connections exist on terminal The position REM becomes an additional OFF position; that is, the
block TB1 (switch is set to REM) regulator is de-energized.

4.3 CCR Shutdown Procedure
See Figure 1. To shut down the CCR, set the rotary switch to position OFF.

NOTE: Power to the output terminals is now off, and the regulator cannot be energized by remote control signals. Power is still
present on the input power terminals and on the internal control circuitry.

To remove input power, disengage disconnect switch or external circuit breaker.

4.4 CCR Adjustment Procedures

This subsection provides procedures for adjusting output current and overcurrent.

NOTE: The regulator has been adjusted at the factory to provide the nominal output current levels as given in Table 8. If the
current level settings need to be adjusted, read the following warning statement before proceeding.

WARNING

/'\ » Only personnel qualified to work on high voltage systems should attempt to make any adjustments on the constant current regulator.
/ - \.  + Turn the rotary selector switch on the front panel of the regulator to position OFF. Remove input power before servicing control circuitry.

« Never service the regulator when it is in protective shutdown mode, Remote controls or power fluctuations can restart the regulator.

96A0296 Rev. T
© ADB Safegate All Rights Reserved



4.4.1 Output Current Adjustment

To adjust the output current, perform the following procedure:

1. Connect a clamp-on true rms-reading instrument (such as a Fluke 87 multimeter with a current clamp) around one of the
output current leads. See Figure 2.

Figure 2:

NOTE: Make sure the meter is set on the AC current scale.

Because the output current waveform is not a true sine wave, the ammeter must be of the true-rms (root mean squared) type.
Field instruments such as clamp-on ammeters and Simpson voltmeters will give erroneously low readings.

Output Current Clamp

MINMAX ~ RANGE

O ) REL

PEAK MIN MAX

= A
mvV

FosEo ‘

HOLD H

Hz

A mAuA COM VQ-*+

L 00mA Y J]| J
woamax 4 FUSED 000y wax

‘ i

—  Button

Select mA

Red Lead
mA

Black Lead
COM

4.4.1.1 Regulator Control Board (44D1475)
To adjust the output current of Regulator Control Board 44D1475, perform the following procedure:

2. Turn on the CCR and set local control switch to the highest intensity step, B5 for 5-step CCR or B100 for a 3-step CCR.
NOTE: The external true-rms ammeter (1) should read 6.60 +0.1 amps. If the reading is outside of this range, adjust the

Control PCB to obtain 6.60 amps.

On the Regulator Control board 44D1475 Potentiometer R47 is the master reference adjustment. Changing this
potentiometer changes the adjustment of potentiometers R48 (8), R46 (6), R45 (5), R44 (4), and R43 (3).

Auto-Range

/

|
Current Clamp To Airfield Lighting

Series Circuit
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator

CCR Adjustment Procedures

Figure 3: Regulator Control PCB (44D1475)
1 2
000 o ——
TITOT 3 B 1 e BT o s T e
‘ " l uz20
7 =
o ‘”
IT
Cel@ (e ) e
9 % Ecsa
—{pi—
RSI =
R34 R35 @
R51 RE5 —R37}- {R53}- R34
8 -
oz
R63 RE1 3 o/ | .
-
o —{RE9}- s (Cc21)
_ -R76}- —R77»- —R78:- —R73- D50
Q1o - <
e e R en e e M\%
® ® © 8 8
@
&l ® |
Sl © Pl hHE SR ha e =af
@ —_
w1
DS OITOITE) - 5 80 =
g T HS1
P
.
o
w ] 50N :
5| =gl 8| |l 2] 2] X D
o " x 14 x x x 7
© \
o
Rla|3 ¥ & (o)
\ ~ © © IE — R134]
< R135 '
o SEEEIEE - “
Iu T QD)
1 2 3 4 5 86 7 8 e 1.2 3 4 5 6 7 8
J2 ! J3

)

3. Setthe local switch to next to the lowest brightness step, and verify that the true-rms ammeter reading corresponds to Table 4

and Table 5.
until the correct current value is obtained.

Table 4:

Potentiometers for 3-Step Output Current Levels

If the reading is not in the current value range given in Table 4 and Table 5, adjust the Regulator Control PCB

. . Potentiometer
CCR S1 Position Ammeter Reading (44D1475)
30 5.50 R46
10 4.80 R45
Table 5: Potentiometers for 5-Step Output Current Levels
o . Potentiometer
CCR S1 Position Ammeter Reading (44D1475)
4 5.20 R46
3 4.10 R45
2 3.40 R44
1 2.80 R43
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4.

Repeat Step 2 for the remaining lower brightness step(s).

NOTE: See Figure 3. On Controller Board 44D1475 Potentiometers R43 (3), R44 (4), R45 (5), R46 (6) have independent
circuits, so any adjustments made on these potentiometers will not effect the adjustment of the other three potentiometers.

When the output current adjustment has been completed, turn off the CCR. Remove shorting cable on output varistors, if
used.

NOTE: On a Controller Board 44D1475 Potentiometers R44 (4) and R43 (3) are used only on 5-step CCRs. R44 and 43 have
no function on a 3-step CCR.

4.4.1.2 Adjusting Overcurrent Control Board (44D1475)
Before adjusting the over current, set up the regulator and adjust the output current.

To adjust the overcurrent, perform the following procedure:

1.

See Figure 4. With power off, connect a test lead across TP7 (1) and TP9 (2) on the Control PCB. This will move the trip level for
the over current detection threshold from the normal operating point of 6.93 amps to 6.6 amps.

Turn the local switch to the highest brightness step, B5 for 5-step CCR or B100 for a 3-step CCR. Ammeter should read 6.6
amps.

NOTE: Do not change the adjustment of R47 (7), since this not only will affect the output current of the CCR but the
potentiometer adjustment levels for all other current levels.

Physically center the over current potentiometer R48 (8). While viewing the red over current LED (3) on the control panel,
slowly turn R48 (8) clockwise until the LED begins to glow. Then quickly turn control switch S1 (6) to the next lower intensity
step. This will turn the LED off because the current level is less.

NOTE: If the potentiometer R48 is turned too far, the CCR will shut down. If this should occur, return potentiometer R48 to the
centered position and reset the CCR by momentarily turning off the CCR off and then back on.

. While watching the over current LED, return S1 to the highest intensity step, and time how long it takes for the over current

LED indicator to start to glow. It should take 3 +1 s.

NOTE: If the LED comes on in less than 2 seconds, turn potentiometer R48 a slightly counterclockwise. If more than 4
seconds are required for the LED to light, turn R48 slightly clockwise. Repeat Step 4 until the correct time period (3 +1 s) is
obtained.

. Turn off the CCR and remove test leads from TP7 (1) and TP9 (2). The trip level for the over current threshold is how

calibrated for 6.93 amps.
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
CCR Adjustment Procedures

4.4.2 Adjusting Output Current (44A6546)
Figure 4: Regulator Control PCB (44A6546)
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To adjust the output current of Regulator Control Board (44A6546), perform the following procedure:

1. Fora CCR, verify that the Control PCB jumper J9 (Figure 4, Item 1) is set to the step setting that matches the CCR (3 or 5-step).
2. Turn on the CCR and set local control switch to the highest intensity step, B5 for 5-step CCR, B100 for a 3-step CCR.

3. The external True-RMS ammeter should read 6.60 £0.1 amps. If the reading is outside of this range, adjust the output current
with buttons INC and DEC (Figure 4, Iltem 2) on the Control PCB until the correct current is obtained. Press and hold the
SAVE button (Figure 4-3, Iltem 3) for two seconds to save the setting.

4. Turn off the CCR. Remove the short from the output and apply the field load.
5. Again, turn on the CCR and set local control switch to the highest intensity step, B5 for 5-step CCR, B100 for a 3-step CCR.

6. The external True-RMS ammeter should read 6.60 0.1 amps. [f the reading is outside of this range, adjust the output current
with buttons INC and DEC (Figure 4, Item 2) on the Control PCB until the correct current is obtained. Press and hold the
SAVE button (Figure 4, Item 3) for two seconds to save the setting.

NOTE: Each CCR output current step is independently adjustable and must be independently saved.

7. Set the local switch to next to the lowest brightness step, and verify that the True-RMS ammeter reading corresponds to
Table 4 and Table 5.

8. If the reading is not in the current value range given in the Tables, adjust the appropriate step until the correct current value is
obtained.

9. Repeat Step 2 for the remaining lower brightness step(s).
When the output current adjustment has been completed, turn off the CCR.

96A0296 Rev. T
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4.4.2.1 Adjusting Overcurrent Control Board (44A6546)
ADJUSTING THE CCR OVER CURRENT DETECTION LEVEL

Before adjusting the Over Current Detection level, set up the regulator and adjust the output current per the ADJUSTING THE
CCR OUTPUT CURRENT section of this section.

NOTE: The Over Current setting is pre-set and should normally not need adjusted.

To adjust the overcurrent, perform the following procedure:

1
2.

Short the output of the CCR so the field load cannot be damaged by an over current situation during the adjustment.

Turn the local switch to the highest brightness step, B5 for 5-step CCR, B100 for a 3-step CCR. The true-RMS ammeter
should read 6.6 amps.

Press and hold for three seconds both the INC and DEC buttons (Figure 4, Item 2).
The LED next to the SAVE button (Figure 4, Item 3) will light when you are in the Over Current Adjustment Mode.

NOTE: The CCR output current will increase to the level previously set as the Over Current level. This will be above 6.6 amps.

Press the INC or DEC buttons (Figure 4, Item 2) until you reach the desired Over Current detection level.

Press and hold the SAVE button for two seconds. The SAVE LED will go out and the CCR output will go back to the top step
setting of 6.6 amps.

Remove the short from the CCR output and apply the field load.
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
CCR Adjustment Procedures

4.4.3 Reducing CCR Power Consumption

To reduce the CCR power consumption the transformer output can be adjusted in 10 per cent increments to match applied loads.
The power consumption will approximately drop with respect to the output percentage selected. See the following table and
diagram to reduce the CCR power consumption.

Percent of Transformer Rated Connect HV (6.6A) Output
Load Across Terminals
10 5and 6
20 3and 4
30 land 2
40 3and 6
50 2and 4
60 2and 5
70 2and 6
80 land 4
90 land5
100 land 6

Figure 5: CCT Transformer Taps

400V-50HZ (347/380/400V)

220V 347V (240/347V CORE)
'

3-60

4-80

5-90

6-100

4.4.3.1 Adjusting Over Current
Before adjusting the overcurrent, set up the regulator and adjust the output current.

To adjust the overcurrent, perform the following procedure:

1. Short the output of the CCR so the field circuit cannot be damaged by an over current situation.

2. Turn the local switch to the highest brightness step, 5 for 5-step CCR or 100 for a 3-step CCR. Ammeter should read 6.6 or
20.0 amps.

3. Press and hold for three seconds both the INC and DEC push buttons (2). The LED next to the SAVE button (3) will light
when you are in the Overcurrent Adjustment Mode.

NOTE: The CCR output current will change to the level previously set as the overcurrent level.

4. Press the INC or DEC push buttons (2) until you reach the desired Overcurrent level.

5. Press and hold the SAVE push button for two seconds. The SAVE LED will go out and the CCR output will go back to the top
step setting (6.6 or 20A).

96A0296 Rev. T
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4.5 SCO Cutout Working Positions

See Figure 6 and Figure 7. The SCO cutout can be plugged in three orientations.
For additional information on the SCO cutout, refer to manual 96A0294, SCO Cutout.

Figure 6: SCO Cutout Handle Orientations
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In the operation position, the regulator is connected to the series circuit, and the micro switch is activated.

NOTE: An activated micro switch means that the normally open contact is closed and that the normally closed contact is open.

For interlocking with the CCR, only the normally open contact is used. When the cover is removed, the micro switch is not
activated.

Figure 7: SCO Cutout Operation Position
NO

Microswitch ~ © NC

Regulator Series Circuit

Ground

See Figure 8. In the maintenance position, the regulator and the series circuit are both shorted and grounded. The micro switch is
not activated.

Figure 8: SCO Cutout Maintenance Position

NO
) . NC
Microswitch
o Regulator | Series Circuit
~ Measurement
Socket
Ground

You can determine the current orientation by observing the cutoff corner of the handle.

See Figure 9. In the test and measure position, the insulation resistance of the series circuit can be measured. The regulator
operation can be tested under short-circuited output conditions.
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
SCO Cutout Working Positions

In the test and measure position, the regulator is shorted and grounded, the series circuit is shorted and connected to the
measurement socket. The micro switch is activated.

Figure 9: SCO Cutout Test and Measure Position
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4.6 Application Notes

Monitoring
Option

Description

Application

0

None

Standard L-828 supplied with analog ammeter

ALCMS Scanning Monitor
Interface (SMI)

The SMI option adds Primary Power and Remote/Local monitoring relays.
Dry relay contacts are connected to a dedicated terminal block for each
monitored point. Typical application: connecting ADB L-828 CCR to ALCMS
or L-827 that is manufactured by others. Note that this option does not
provide dedicated output current or voltage transformers.

ALCMS Scanning Monitor Ready
(SMR)

The SMR option adds several monitoring relays (including Primary Power
and Remote/Local) and also CCR output current and voltage transformers.
All monitored signals are connected to a dedicated terminal block.
Application only for connecting ADB L-828 CCR to ADB Gen I/Il ALCMS
scanning monitoring system.

L-829 Monitoring (ACE™)

Includes FAA L-829 monitoring equipment.

If application is for connection to ADB L-890 ALCMS: Add a “/A" to end
of Ordering Code. The ACE unit will then be programmed to provide
monitoring data via dual-redundant communication links.

If application is for a stand-alone L-829 CCR: Ordering Code is not
changed. The ACE unit is programmed to activate a dry contact closure if
a fault is present. The fault alarm can then be connected to any external
monitoring system.

Insulation Resistance Monitoring
System (IRMS) Ready

This option adds an IRMS board in the CCR. Application: connection to
externally mounted ADB ACE unit.

L-829 Monitoring (ACE) and IRMS

Includes FAA L-829 and IRMS equipment.

If application is for connection to ADB L-890 ALCMS: Add a “/A" to end
of Ordering Code. The ACE unit will then be programmed to provide
monitoring data via dual-redundant communication links.

If application is for a stand-alone L-829 CCR with Insulation Resistance
Monitoring: Ordering Code is not changed. The ACE unit is programmed
to activate a dry contact closure if a fault is present. The fault alarm can
then be connected to any external monitoring system.

L-828 with Digital Power Meter

This option replaces the analog ammeter with a Digital Power Meter. The
Digital Power Meter is used on L-828 CCRs to indicate True RMS output
current, voltage, VA, and watts. It can also be set to activate an alarm if there
is a 10% or 15% drop in the load

(Low VA).
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator

Digital Power Meter Calibration

4.7 Digital Power Meter Calibration

Figure 10:  Digital Power Meter

4.7.1 Function Buttons
Figure 11: Function Buttons

4.7.1.1 Displays
Figure 12: Displays

Scroll Up

Scroll
Down

Enter
(Save)

NOTE: Scroll through displays using the Scroll Up and Scroll Down buttons. After 30 seconds the display will revert to the

default setting of Arms.
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4.7.2 Calibration
NOTE: The following is needed to calibrate the DPM:

Calibrated True RMS AC current clamp.

High Voltage probe capable of reading 5,000Vrms.

Ability to apply a shorted load to CCR.

Ability to apply a field load or equivalent resistive load to CCR.

A WARNING
YA

-\
/ i \ The CCR must be operating during calibration. Risk of electrical shock. Failure to observe this
T \\

// \ warning may result in personal injury, death, or equipment damage.
[ ] \

Proceed as follows to calibrate the DPM

1. Depress and hold the top SCROLL button and the bottom ENTER button simultaneously for 3 seconds (See Function
Buttons in Figure 11) to enter the calibration menu.

Figure 13: DPM Calibration Menu

The SCROLL Buttons are used to select items on the
button. See the following steps to calibrate the DPM.

calibration menu. Scroll to the desired selection and then press the ENTER

2. Current Calibration

During calibration you will be asked to wait until displayed “cnt” values settle. These "cnt” values are internal A/D values as
measured by the power meter's microprocessor. These values will always vary slightly while the meter is measuring voltage and
current. They are displayed to give feedback that the load has settled and the meter is obtaining a steady reading.

NOTE: At each calibration step, wait until the thousands digit has settled before proceeding.

a. Irms — High Step (6.6 amps)
Using the SCROLL buttons, select Irms and follow the prompts to calibrate the Irms.

— Short the CCR output and then turn the CCR to the highest step.

— Measure the CCR output current with a True RMS current meter and adjust the current value on the meter display to
match.

NOTE: If the CCR output needs to be adjusted follow procedure in the CCR manual.

— Wait until the Icnt and Vcnt values settle and select the ENTER button
Figure 14: Irms — High Step Calibration

Apply Hi Step Shorted)
adjust value to natch |
Irms =660 |

1 Cnt = 684295

= 1321

_utnt
(Wait until settled) |

b. Irms Low Step (2.8 amps)
Repeat the previous steps and follow the prompts for the Low CCR step. Press ENTER button to save.

39
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
Digital Power Meter Calibration

Figure 15: Irms — Low Step Calibration

Apply Lo Step Shorted
adjust. value to match

irms = 2.81

I Cnt = 291226
) Cht = 18987
until settledd

3. Voltage Calibration

At the calibration screen, scroll to Vrms on the menu and press the ENTER button. The next screen (Figure 16) shows the last
calibration voltage set points and internal A/D numbers. Select Y (yes) to enter the Vrms calibration.

Figure 16: Vrms Calibration

@ New Vrms Gz

SP Low = @
Cht = 8

SP Hi = 3185
Cnt = 114824

a. Vrms — High Step Loaded

Following screen prompts, apply the field load or equivalent resistive load to the CCR at the high step. Measure the Vrms at
the CCR output with the High Voltage probe. Adjust the meter display to match the measured voltage. Wait for the CNT
number to settle (this may take a couple minutes while the load heats up) and then press the ENTER button.

Figure 17: Vrms Hi-Step Loaded

Apply Hi Step losded™

adjust value to match

Vrms = 3106

‘ Cnt = 1421
(Wait until settled)

b. Vrms - Off
Follow the prompts to turn off the CCR, When the CNT has settled press ENTER button. (CNT may not go to zero)
Figure 18: Save Vrms Calibration

® Save Vrms Cal?
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5.0 CCT Maintenance

WARNING

Only personnel authorized to work on high-voltage equipment should perform maintenance on the regulator.
+ Operate regulator under local control (using rotary switch) when performing maintenance tasks on the regulator. This will prevent the

regulator from accidentally being turned on and causing serious injury or death. De-energize regulator by turning rotary switch to OFF, and
remove input power to regulator by turning off disconnect switch or main circuit breaker before opening access door to service regulator.

« If the regulator experiences an overvoltage or an overcurrent fault, it will enter protective shutdown mode. In this mode, the regulator turns

off until either power to the regulator is cycled, or the regulator is turned off with either the rotary switch or the remote controls.

5.1 Introduction to Maintenance

This section provides preventive maintenance for L-828/L-829 CCT constant current regulators (CCRs) (4-30 kW).

5.2 Maintenance Schedule

To keep the L-828/L-829 CCRs operating efficiently, follow a preventive maintenance schedule. Refer to Table 1.

Table 1:

L-828/L-829 CCR (4-30 kW) Maintenance

Interval

Maintenance Task

Action

Daily

Check all control equipment for proper operation.

Check local and remote control (if used) on each
brightness step.

Monthly

Check input voltage.

If input voltage is not within -5% to +10% of the
nominal value specified on the nameplate of the
regulator, notify power company to correct voltage.

Check and record output current on each brightness
step.

Use a true rms-reading instrument. Adjust current
levels if out of tolerance. Refer to Adjustment
Procedures in the Operation section. Refer to
Table 8 for the current range for the 3-Step and 5-
Step CCRs.

Annually

Check relays, wiring and insulation.

Clean dirty or slightly pitted contactor contacts.
Use a fine file for surface cleaning. Replace
contacts that are excessively burned or pitted.

Operate the local control switch to check for proper
operation of relays and contactors.

Make sure input and output connections are tight
and that no damaged wires or damaged insulation
exists.

Inspect housing for rust spots.

Clean and touch-up rust spots with paint.

Inspect lightning arrestor connections.

Tighten any loose connections. Replace charred or
burnt wiring or broken arrestors.

Perform a short-circuit test.

Refer to Short-Circuit Test in this section.

Perform an open-circuit test.

Refer to Open-Circuit Test in this section.

Unscheduled

Check load on regulator.

At installation and subsequent load changes make
sure that the output RMS voltage times the output
true RMS current does not exceed the rated load
on the nameplate of the regulator.
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
Maintenance Schedule

5.2.1 Short-Circuit Test

WARNING

Since high open-circuit voltages may result by opening the primary of a series lighting circuit, only personnel
authorized to work on high-voltage equipment should be allowed to perform the short-circuit test.

To perform the short-circuit test, perform the following procedure:

* Remove input power to the regulator (turn off disconnect switch or main circuit breaker) and turn the rotary switch to OFF.
e Remove leads from output terminals and bushings. Use AWG 8 or larger wire to short output bushings.

* Energize the regulator and turn the rotary selector switch to the lowest brightness step (B1 or B30) and then to the remaining
brightness steps. Check the output current on the ammeter at each step.

NOTE: The output current should be within the tolerance given in Table 8. The panel meter is intended to indicate function. Any
calibrations should be performed with a calibrated true RMS current meter.

If the output current is not within the limits specified in Table 8 check the input voltage to the regulator. The supply voltage
should be within —-5% to +10% of the nominal input voltage given on the regulator nameplate. Refer to Adjustment Procedures in
the Operation section.

e Turn off disconnect switch or main circuit breaker to remove input power to regulator.

* Disconnect the shorting jumper and reconnect output cables.

* Close input-power disconnect switch or main circuit breaker.

5.2.2 Open-Circuit Test

WARNING
// ? \ Since high open-circuit voltages may result by opening the primary of a series lighting circuit, only personnel
/: ° : authorized to work on high-voltage equipment should be allowed to perform the open-circuit test.

To perform the open-circuit test, perform the following procedure:

e Remove input power to regulator (turn off disconnect switch or main circuit breaker) and turn the rotary switch to OFF.
e Disconnect cables from the output terminals and bushings.
* Turn on input power to the regulator.

e Turn the rotary switch to the lowest brightness position (B1 or B30). The open-circuit protective device should automatically
de-energize the regulator in less than 2 seconds.

e Turn the rotary switch to OFF. The open-circuit protective device should reset.
* Turn the rotary switch to position B1 or B30. The regulator should turn on and then de-energize in less than 2 seconds.

» If regulator operation is satisfactory, turn rotary switch to OFF, and turn off disconnect switch or main circuit breaker before
reconnecting the load.

* After the load has been reconnected, turn on input power to the regulator.

96A0296 Rev. T
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5.3 Troubleshooting

WARNING
//.\ Allow only qualified personnel to perform the following tasks. Observe and follow the safety instructions in this document and all other related
/ | | \ documentation.
{‘ hd } « De-energize regulator by turning rotary switch S1 to OFF, and remove input power to regulator by turning off disconnect switch or main circuit

breaker. Discharge capacitors and ground output terminals bushings by using a grounding rod prior to touching any parts.

« If the regulator de-energizes, the output circuit could be interrupted by an overcurrent, open-circuit, or under-voltage condition. Before
inspecting the output circuit. place rotary selector switch S1 in the OFF position and turn off disconnect switch or main circuit breaker. Without
this precaution, a dip in the power line may reset the regulator and turn it on, resulting in an output voltage of thousands of volts which can
cause serious injury or death.

« Contents are static-sensitive. Must be grounded when handling PCB.

CAUTION

Short the output terminals before switching the regulator on. The wire should be AWG 8 or larger.

5.4 Introduction

This section provides a preliminary troubleshooting check list and troubleshooting procedures for the CCT L-828/L-829 CCR (4-30
kW):

5.5 Preliminary Troubleshooting

The following is a check list of initial steps to perform.

e Visually examine all areas of the CCR. Do burnt or loose connections/parts exist?

e Is the input voltage present and within -5 to +10% of nominal?

e Check all the fuses.

* Are the wire harness connectors to the control board fully seated?

* Have the PCBs been adjusted in accordance with the instruction manual?

e If the CCR works in local but not Remote, check the voltage on the Remote control lines.
e Can the CCR be re-energized by turning the rotary switch from OFF to Step B1 (B10)?

e Short the output of the CCR with an AWG 8 wire, and turn on the CCR. If the regulator operates normally, the problem is
probably load related.

e If the CCR turns on and then shuts off after a few seconds and the ammeter has a high current reading, the problem is
overcurrent. Adjust the output current accordingly. If the output current is not adjustable, replace the control board restart
the regulator.

e If the CCR still fails in overcurrent, replace the SCR and restart.
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
Troubleshooting

5.6 Troubleshooting
This subsection provides information for troubleshooting fuses and other components.

5.6.1 L-828/L-829 Input Power Fuses F1 and F2.

Amp rating as a function of input voltage and CCR kW rating for input power fuses F1 and F2 on the L-828 and L-829 CCRs. Input
Power Fuses, F1 and F2, per CCR Input Voltage and CCR kW Rating

Table 2: CCT/XXXX INPUT FUSES (F1, F2)

SIZE 208 220 240 347 380/400 480
Volts Volts Volts Volts Volts Volts

4kW 47A0092 47A0069 47A0069 47A0191 47A0191 47A0090
7.5kW 47A0093 47A0093 47A0070 47A0193 47A0193 47A0091
10kwW 47A0094 47A0071 47A0071 47A0088 47A0086 47A0085
15kw 47A0099 47A0096 47A0096 47A0217 47A0087 47A0088
20kwW 47A0072 47A0072 47A0099 47A0097 47A0217 47A0087
30kw 47A0102 47A0101 47A0101 47A0106 47A0217 47A0097

47A0069 Fuse 25A 250V Time Delay

47A0070 Fuse 45A 250V

47A0071 Fuse 60A 250V

47A0072 Fuse 125A 250V

47A0085 Fuse 30A 600V

47A0087 Fuse 60A 600V

47A0088 Fuse 50A 600V

47A0090 Fuse 12A 600V

47A0091 Fuse 25A 600V

47A0092 Fuse 30A 250V

47A0093 Fuse 50A 250V

47A0094 Fuse 70A 250V

47A0096 Fuse 80A 250V

47A0097 Fuse 90A 600V

47A0099 Fuse 110A 250V

47A0101 Fuse 175A 250V

47A0102 Fuse 200A 250V

47A0106 Fuse 125A 250V

47A0191 Fuse 20A 600V

47A0193 Fuse 35A 600V

47A0217 Fuse 80A 600V
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Table 3:

CCT/XXXX T3 Fuses (F3, F4)

SIZE 208 220 240 347 380/400 480
Volts Volts Volts Volts Volts Volts
4kwW 47A0113 47A0113 47A0113 47A0113 47A0113 47A0108
7.5kW 47A0113 47A0113 47A0113 47A0187 47A0187 47A0108
10kwW 47A0113 47A0113 47A0113 47A0113 47A0113 47A0108
15kwW 47A0187 47A0187 47A0187 47A0187 47A0187 47A0187
20kw 47A0187 47A0187 47A0187 47A0187 47A0187 47A0187
30kW 47A0187 47A0187 47A0187 47A0187 47A0187 47A0187
47A0187 Fuse 3A 500V
47A0108 Fuse 1A 500V
47A0113 Fuse 2A 250V
49A0084 Fuse Holder (Double) (4, 20-30 kW)
Table 4: CCT/XXXX ACE Fuses F5, F6
47A0119 Fuse .5A 250V
47A0061 Fuse Block (Single)
Table 5: CCT/XXXX Input Fuse Blocks
SIZE 208 220 240 347 380/400 480
Volts Volts Volts Volts Volts Volts
4kW 72A0091 72A0091 72A0091 49A0081 49A0081 49A0081
7.5kW 72A0098 72A0091 72A0098 49A0082 49A0082 49A0081
10kwW 72A0091 72A0098 72A0098 49A0082 49A0082 49A0081
15kw 72A0099 49A0091 49A0091 49A0085 49A0082 49A0082
20kw 72A0099 72A0099 72A0099 49A0085 49A0085 49A0082
30kw 72A0099 72A0099 72A0099 49A0085 49A0085 49A0085
49A0081 Fuse Block, 10-30A, 600V
49A0082 Fuse Block, 31-60A, 600V
49A0085 Fuse Block, 61-100A, 600V
49A0091 Fuse Block, 61-100A, 250V
49A0097 Fuse Block, 100-200A, 250V
72A0091 Fuse Block, 2P, 30A, 250V
72A0098 Fuse Block, 31-60A, 250V
72A0099 Fuse Block, 100-200A, 250V
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
Troubleshooting

Table 6: CCT/XXXX CONTACTORS (K2)

SIZE 208 - 240 347 380/400 480
Volts Volts Volts Volts
4kW 53A0412/25 53A0412/25 53A0412/25 53A0412/25
7.5kW 53A0412/50 53A0412/40 53A0412/40 53A0412/40
10kwW 53A0412/60 53A0412/50 53A0412/40 53A0412/40
15kW 53A0412/90 53A0412/75 53A0412/50 53A0412/40
20kW 53A0412/120 53A0412/90 53A0412/75 53A0412/50
30kW 53A0331 53A0412/150 53A0412/75 53A0412/75
53A0331 Contactor 3P 200A 170A 120VAC Coil
53A0412/25 Contactor 2P 25 FLA
53A0412/40 Contactor 2P 40 FLA
53A0412/50 Contactor 2P 50 FLA
53A0412/60 Contactor 2P 60 FLA
53A0412/75 Contactor 2P 75 FLA
53A0412/90 Contactor 2P 90 FLA
53A0412/120 Contactor 2P 120 FLA
53A0412/150 Contactor 2P 150 FLA

Table 7: CCT/XXXX Dual SCR Block (SCR)

208 - 480

SIZE Volts

4kW 28A0045

7.5kW 28A0039

10kW 28A0038

15kW 28A0034

20kwW 28A0041

30kw 28A0041
28A0034 Dual SCR Module (15 kW)
28A0038 Dual SCR Module (10 kW)
28A0039 Dual SCR Module (7.5 kW)
28A0041 Dual SCR Module (20-30 kW)
28A0045 Dual SCR Module (4kW)
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Table 8: CCT/XXXX Current Transformer T2 (and T3 for 20A)
T2
SIZE 6.6A 21(-)3/_\
and 20A
4kW 35A0290 N/A
7.5kW 35A0290 N/A
10kW 35A0290 N/A
15kW 35A0290 35A0308
20kw 35A0290 35A0308
30kW 35A0290 35A0308
35A0290 Current Transformer 6.6/6.6A (Only required if analog current
meter used)
Table 9: CCT/XXXX Power Transformer T1 (Core)
SIZE 208V 220V 240V 347V 380/400V 480V
6.6A 6.6A 6.6A 6.6A 6.6A 6.6A
35B0462 35B0462 35B0462
4kW 1 1 1 35A0579 35A0753 35B4462/480
35A0696 35A0696 35A0696
35B0463 35B0463 35B0463
7.5kW 1 1 1 35A0580 35A0752 35B0463/480
35A0697 35A0697 35A0697
35B0464 35B0464 35B0464
10kW 1 1 1 35A0581 35A0748 35B0464/480
35A0698 35A0698 35A0698
35B0465 35B0465 35B0465
15kW 1 1 1 35A0749 35A0749 35B0465/480
35A0699 35A0699 35A0699
35A0614/1 35A0614/1 35A0614/1
20kw 1 1 1 35A0614/5 35A0750 35A0614/2
35A0700 35A0700 35A0700
35A0613/1 35A0613/1 35A0613/1
30kW 1 1 1 --- 35A0613/5 35A0613/2
35A0701 35A0701 35A0701
Table 10: Power Core List
Part Number Power Core Description
35A0579 4kW CCT Power Transformer, 347V, 6.6A
35A0580 7.5kW CCT Power Transformer, 347V, 6.6A
35A0581 10kW CCT Power Transformer, 347V, 6.6A
35A0613/1 30kW CCT Power Transformer, 208/220/240V, 6.6A
35A0613/2 30kW CCT Power Transformer, 480V, 6.6A
35A0613/5 30kW CCT Power Transformer, 380/400V, 6.6A 50/60 Hz
35A0614/1 20kW CCT Power Transformer, 208/220/240V, 6.6A
35A0614/2 20kW CCT Power Transformer, 480V, 6.6A
35A0614/5 20kW CCT Power Transformer, 347V, 6.6A
35A0696 4kW CCT Power Transformer, 208/220/240V, 6.6A 50Hz
35A0697 7.5kW CCT Power Transformer, 208/220/240V, 6.6A 50Hz
35A0698 10kW CCT Power Transformer, 208/220/240V, 6.6A 50Hz
35A0699 15kW CCT Power Transformer, 208/220/240V, 6.6A 50Hz
35A0700 20kW CCT Power Transformer, 208/220/240V, 6.6A 50Hz
35A0701 30kW CCT Power Transformer, 208/220/240V, 6.6A 50Hz
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
Troubleshooting

Part Number Power Core Description
35A0748 10kW CCT Power Transformer, 380/400V, 6.6A 50/60 Hz
35A0749 15kW CCT Power Transformer, 347/400V, 6.6A
35A0750 20kW CCT Power Transformer, 380/400V, 6.6A 50/60 Hz
35A0752 7.5kW CCT Power Transformer, 380/400V, 6.6A 50/60 Hz
35A0753 4kW CCT Power Transformer, 380/400V, 6.6A 50/60 Hz
35B0462 4kW CCT Power Transformer, 208/220/240V, 6.6A
35B0463 7.5kW CCT Power Transformer, 208/220/240V, 6.6A
35B0463/480 7.5kW CCT Power Transformer, 480V, 6.6A
35B0464 10kW CCT Power Transformer, 208/220/240V, 6.6A
35B0464/480 10kW CCT Power Transformer, 480V, 6.6A
35B0465 15kW CCT Power Transformer, 208/220/240V, 6.6A
35B0465/480 15kW CCT Power Transformer, 480V, 6.6A
35B4462/480 4kW CCT Power Transformer, 480V, 6.6A
Table 11:  CCT/XXXX Choke (4-15kW Only)

33A0013 4kW Choke

33A0015 7.5kW Choke

33A0016 10kW Choke

33A0019 15kW Choke

Table 12:  CCT/XXXX Input Lightning Arrestor
32A0028 Input Power Lightning Arrestor (All sizes and input voltages 208 - 480)

(Kit used is 94B0011)

Table 13:  CCT/XXXX Output Lightning Arrestor

Output Surge Arrestor, 4-10kW,
Use Kit 94A0576

32A0114 Output Surge Arrestor, 15-30kW (6.6A)

32A0025
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Table 14: CCT/XXXX Current Sensing Transformer (T5)

SIZE
6.6A 35A0548 |Transformer, Current Sensing, 6.6A to 66mA
Table 15: CCT/XXXX Power Transformer (T4)
35A0438 240/347/380/400/480 to 120/24 .5A (4, 7.5, 10, 15 kW)
35A0439 240/347/380/400/480 to 120/24 .5A (20, 30 kW)
Table 16:  CCT/XXXX Other parts
44M6546 Control PCB, 60Hz
4476397 IRMS-LI Board (Option)
44D1476/1 3-step Switch PCB
44D1476/2 5-step Switch PCB
44A6528 Digital Power Meter (Option)
1475.92.030 SCO Series Circuit Cutout (Option)
33A0055 Ferrite Core
70A0624 Fiber Optic Cable (M-M) (Grey) (optional)
70A0625 Fiber Optic Cable (M-M) (Blue) (optional)

Table 17:  CCT/XXXX Circuit Voltage Monitor Assembly (CVM) (Option)

44A6326/10 ‘Circuit Voltage Monitor Assembly (6.6A)

Table 18:  CCT/XXXX Ammeter

52A0107 | Analog Ammeter (6.6A)

NOTE: Refer to ACE Manuals for Optional L-829 Monitoring and Control.
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator

Troubleshooting

5.6.2 L-828 General Troubleshooting
This subsection provides general troubleshooting procedures for the L-828 CCR.

WARNING

Read the instructions in their entirety before starting installation.
Only personnel authorized to work on high-voltage equipment should perform maintenance on the regulator.
Since high open-circuit voltages may result by opening the primary of a series lighting circuit, only personnel

authorized to work on high-voltage equipment should be allowed to perform the open-circuit test.
Operating a regulator for long periods of time while seriously overloaded may cause the regulator to overheat.

Table 19:

General Troubleshooting

Problem

Possible Cause

Corrective Action

1. Regulator not turning on

Main power supply off

Verify presence of input voltage.

Switched off due to overcurrent

Switch regulator off in local. Wait for 2 seconds
and check to see if the regulator now operates
correctly.

Incorrect external wiring

If the regulator works correctly in local but not in
Remote, check the Remote control signals.

Blown fuse

Replace any blown fuse. Check the input supply
voltage and make sure that it is between -5% and
+10% of the nominal value listed on the CCR
nameplate.

Defective PCB

Replace PCB.

2. Regulator turns on but de-
energizes suddenly

Output circuit interrupted

Apply a short to the regulator output. Turn the
regulator on. If the regulator works correctly,
repair the lighting circuit. Follow all safety
precautions in this manual.

Defective printed circuit board

Replace regulator controller.

Overcurrent condition

Verify that SCR is triggering by replacing the PCB.

Check SCRs and wiring.

Replace SCR.

3. Output Current always
6.6 A

CCT regulator controller not calibrated

Refer to "Output Current Adjustment” on page 29

Check remaining steps to verify the values from
Table 8.

Overcurrent condition

Refer to problem #2 in this table, Regulator turns
on but de-energizes suddenly.

4. Output Current always 4.8
A or less for 3-Step CCR or 2.8
A or less for 5-Step CCR

Defective control board

If problem exists in Remote and local control,
replace CCT regulator controller.

SCRs always conducting

Verify SCR is triggering by replacing PCB. Check
SCRs and wiring for shorts in SCR circuitry.

Replace SCR.

CCR overload

Remove section of load.

5. More than 2 seconds
required for CCR to de-
energize on open-circuit load

Faulty overcurrent protection

Replace CCT Regulator Controller PCB.

6. Short lamp life and/or high
output current reading on
panel ammeter

Incorrect output current adjustment

Refer to "Output Current Adjustment” on page 29.

Faulty overcurrent protection

Replace CCT Regulator Controller PCB.
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Problem

Possible Cause

Corrective Action

7. Regulator not indicating
proper current

Incorrect output current adjustment

Refer to “Output Current Adjustment” on page 29.
Refer to Problem #10 in this table.

Current meter not calibrated or faulty

Turn the regulator to the top step

(6.6 A/20 A). Verify the current with a true-rms
current meter. If the meter is not accurate, adjust
the meter with the screw on the front cover. For
systems equipped with ACE, refer to:

Advanced Control Equipment (ACE1) manual
96A0287 or

Advanced Control Equipment (ACE2) manual
96A0357 for display calibration procedures.

8. Regulator operates by the
local control switch but not by
Remote control

The rotary switch on the input module not
set to REM

Set the rotary switch to REM.

Blown fuse

Check fuse F5.

Loose or broken Remote control wires

Check connections on Remote terminal block TB1.
If 120 Vac Remote control signals are used, use an
AC voltmeter (300 Vac scale) to verify correct
signals are received at the CCR.

Incorrect wire connections

Refer to Table 1 through Table 2.

9. Ammeter on CCR oscillates
and loud noise occurs

SCR drive not working properly

Check connections at SCR module. Replace CCT
Regulator Control PCB.

Verify that the CCR transformer output taps are
not set too low for the desired output. Refer to
Table 1 through Table 3.

10. Output current not able to
be adjusted up to 6.6 A/20 A

Regulator load too large

Either reduce the load or replace the regulator
with a larger kW CCR.

When overloaded, the regulator may make a faint
bouncing sound as the controller bounces against
the upper control limits.

NOTE: This problem can also be verified by
shorting the output of the CCR and verifying
output current can be adjusted correctly in each
step.

5.7 Additional L-829 General Troubleshooting Procedures

For additional L-829 CCR general troubleshooting procedures,
refer to the Troubleshooting section in manuals:

* 96A0287, Advanced Control Equipment (ACE™) or
* 96A0357, Advanced Control Equipment (ACE2™).
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
Component Replacement Procedures

5.8 Component Replacement Procedures
Replacement procedures for several various components.

5.8.1 Removing and Replacing CCT Regulator Control PCB
1. Turn CCR local switch to the OFF position.

Figure 1: CCT Regulator Control PCB (44D1475)
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2. Remove and lock out/tag out primary power to the CCR at the breaker panel.
3. Lock out/tag out the SCO in the maintenance position.
4. Loosen the door latch screws and open the CCR door.
5. Unplug green connectors J8, J1, J2, J3, J4, and J5 from the PCB.
6. Disconnect the ribbon cable from J6 by pressing out on the tabs at both sides of the ribbon connection and pull the cable

away from the board.

Remove the 4 screws at the 4 corners of the PCB. Remove the gr
ground wire from the top left corner of the PCB.

96A0296 Rev. T
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Figure 2: Regulator Control PCB (44A6546)
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8. Mount the new PCB by replacing the 4 screws at the corners of the PCB including the ground wire on the top right corner.

9. Plug the ribbon cable back into J6 by pressing it in. It is keyed and will only go in one way. Also verify the tabs on the side
have locked into place.

10. Plug in all of the green connectors to the board. J8, J1, J2, J3, J4, and J5. (NOTE: this procedure is valid for both the old and
new boards which have the same J connectors)

11. Close the CCR door and tighten the door latch screws.
12. Restore the SCO to the ON position.

13. Restore primary power to the CCR at the breaker panel.
14. Turn the CCR local switch to the REM position.
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
Component Replacement Procedures

5.8.2 Removing and Replacing Dual SCR Module Assembly
See drawing 43A2845

Figure 3: Dual SCR Module Assembly

#10 Split Lock Washer (2 or 4 each)
and
%-20 X 1/2 Hex Head Screw (2 or 4 each)

Turn CCR local switch to the OFF position.

Remove and lock out/tag out primary power to the CCR at the breaker panel.
Lock out/tag out the SCO in the maintenance position.

Open the CCR front door by loosening the 3 door screws.

a s wnh R

Remove wire 105 and the ground wire from the top lug of the SCR using a 11/16-inch socket.
NOTE: * There are different versions of this SCR so hardware may vary.

o

Remove wire 107 from the bottom lug of the SCR using a 11/16-inch socket.
7. Pull the 4 colored gate wires from the bottom of the SCR.

8. Remove the SCR from the regulator by removing the (2) 5/32-hex mounting screws. Clean the heat-sink surface with a dry
rag.

9. The replacement SCR will arrive mounted to a rectangular metal plate.

10. Remove the SCR from the attached plate by removing the (2) 5/32-hex mounting screws from the new SCR and the mounting
it to the existing plate in the front of the regulator. Place a thin layer of thermal paste on the heat-sink prior to attaching the
SCR.

11. Once the SCR is mounted in the CCR, connect wire 105 and the ground wire to the top lug of the SCR.
12. Connect wire 107 to the bottom lug of the SCR.

13. Connect the colored gate wires according to the documentation supplied with the replacement SCR. Different versions of the
SCR require these gate wires to be connected in a different order, refer to the documentation shipped with the replacement
SCR.

14. Close all doors and replace all panels.

15. Restore the SCO to the ON position.

16. Restore primary power to the CCR at the breaker panel.
17. Turn the CCR local switch to the REM position.

96A0296 Rev. T
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5.8.3 Removing and Replacing Contactor
1. Turn CCR local switch to the OFF position.
Figure 4: CCR Power Contactor

Contactor & r
_,5N. _ M
#401/102 o ' ® c\
- v
. e F #400/103

Retaining Screw

&l SIEMENS oo
' 42CF1SAF A G

#104 #105

#501 #531

Label the wires.

Remove and lock out/tag out primary power to the CCR at the breaker panel.
Lock out/tag out the SCO in the maintenance position.

Open the CCR front door by loosening the 3 door screws.

L e

Loosen the wire retaining lugs for 102, 103, 104 and 105 and disconnect.
See Figure 1 and Figure 3 in the “Schematics” on page 59.

7. Label any wires not labeled prior to disconnecting them.

8. Remove wires 400 and 401 from the top connectors of the contactor.

9. Remove the wires 531 and 501 from the contactor coil connections at the bottom of the contactor.
10. Remove the 3 mounting screws until the contactor is free.

11. Replace the contactor. Tighten the contactor retaining screws on the contactor plate.

12. Connect wires 531 and 501 to the contactor coil connections at the bottom of the contactor.
13. Connect wires 400 and 401 to the top connectors of the contactor.

14. Connect the wires for 102, 103, 104 and 105 and tighten retaining lugs.

15. Close the CCR front door by tightening the 3 door screws.

16. Restore the SCO to the ON position.

17. Restore primary power to the CCR at the breaker panel.

18. Turn the CCR local switch to the REM position.

5.8.4 Removing and Replacing Input Lightning Arrestors (front of Component Mounting Plate)
1. Turn CCR local switch to the OFF position.

2. Remove and lock out/tag out primary power to the CCR at the breaker panel.

3. Lock out/tag out the SCO in the maintenance position.

55
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
Component Replacement Procedures

4. Open the CCR front door by loosening the 3 door screws.

5. Loosen the wire retaining screws for 402, 403, 802 and 803 and disconnect.
See drawing 43A2845.

6. Remove the top two of (4) #10 x 32 pan-head screws and loosen the bottom two screws until the arrestors are free.

7. Replace the Input Lightning Arrestor assembly. Replace the two top screws on the assembly plate and tighten all four until the
arrestors are secure.

8. Connect the wires for 402, 403, 802 and 803 and tighten retaining screws.
9. Close the CCR front door by tightening the 3 door screws.

10. Restore the SCO to the ON position.

11. Restore primary power to the CCR at the breaker panel.

12. Turn the CCR local switch to the REM position.

5.8.5 Removing and Replacing Output Lightning Arrestors (front of Component Mounting Plate)
1. Turn CCR local switch to the OFF position.

2. Remove and lock out/tag out primary power to the CCR at the breaker panel.

3. Lock out/tag out the SCO in the maintenance position.
4

Remove the side panel of the CCR, by removing the 8 mounting screws. Be careful as you will also need to disconnect the
ground wire attached from the frame to the panel.

Figure 5: Output Lightning Arrestors

Loosen the 11/16-inch wire retaining nuts for 200,201, 203, "Igl, 82 and 202 and disconnect.
Remove the (4) #10 x 32 pan-head screws and retain until later.

Replace the Input Lightning Arrestor assembly. Replace and tighten the screws on the assembly plate.
Connect the wires for 200, 201, 203, ST1, ST2 and 202 and tighten retaining nuts.

Connect the ground wire from the frame to the side panel.

10. Put the side panel back on the CCR with the 8 screws.

11. Restore the SCO to the ON position.

12. Restore primary power to the CCR at the breaker panel.

13. Turn the CCR local switch to the REM position.

© © N o u
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Figure 6: Output Lightning Arrestors
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
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6.0 Schematics

The Main Schematic is broken across Figures 1 and 2.
Figure 1 "43A2845 CCT Schematic Page 1/ Side A" on page 60
Figure 2 "43A2845 CCT Schematic Page 1/ Side B” on page 61

Notes, Accessories and Options are covered in Figures 3 and 4.

Figure 3 "43A2845 CCT Schematic Page 2/ Side A" on page 62
Figure 4 "43A2845 CCT Schematic Page 2/ Side B” on page 63
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator

Schematics

Figure 1:
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Figure 2: 43A2845 CCT Schematic Page 1/ Side B
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator

Schematics
Figure 3: 43A2845 CCT Schematic Page 2/ Side A
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Figure 4: 43A2845 CCT Schematic Page 2/ Side B
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7.0 CCT Parts

To order parts, call ADB Safegate Customer Service or your local representative. Use this parts list, and the accompanying
illustration, to describe and locate parts correctly.

7.1 L-828/L-829 CCR (4-30 kW) Parts Ordering Codes
See Table 1 for the CCT L-828 and L-829 CCR (4-30 kW) part numbers.

Table 1: L-828/L-829 CCR (4-30 kW/6.6 A) Part Numbers

480V

CCT6604-X3XX

CCT6607-X3XX

CCT6610-X3XX

CCT6615-X3XX

CCT6620-X3XX

kW Rating Output 208V 220V 240V
4 kW 6.6 A CCT6604-X1XX CCT6604-X5XX CCT6604-X2XX
7.5 kW 6.6 A CCT6607-X1XX CCT6607-X5XX CCT6607-X2XX
10 kW 6.6 A CCT6610-X1XX CCT6610-X5XX CCT6610-X2XX
15 kw 6.6 A CCT6615-X1XX CCT6615-X5XX CCT6615-X2XX
20 kW 6.6 A CCT6620-X1XX CCT6620-X5XX CCT6620-X2XX
30 kw 6.6 A CCT6630-X1XX CCT6630-X5XX CCT6630-X2XX

kW Rating Output 347V 380V 400V
4 kW 6.6 A CCT6604-X4XX CCT6604-XBXX CCT6604-X6XX
7.5 kW 6.6 A CCT6607-X4XX CCT6607-XBXX CCT6607-X6XX
10 kW 6.6 A CCT6610-X4XX CCT6610-XBXX CCT6610-X6XX
15 kw 6.6 A CCT6615-X4XX CCT6615-XBXX CCT6615-X6XX
20 kW 6.6 A CCT6620X4XX CCT6620XBXX CCT6620X6XX
30 kw 6.6 A CCT6630-X4XX CCT6630-XBXX CCT6630-X6XX

CCT6630-X3XX
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
L-828/L-829 CCR (4-30 kW) Parts Ordering Codes

Figure 5: L-828/L-829 CCT Part Ordering Code

7.1.1 L-828/L-829 CCR General Assembly (4-30 kW/208-480 Vac) Parts List

Ordering Code CCT -

1
Amperage !
66 = 6.6 A output .

Size

04 = 4 kW, 6.6 A only
05 =5 kW, 6.6 A only
07 = 7.5 kW, 6.6 A only
10 =10 kW, 6.6 A only
15 =15 kW

20 =20 kW

25 = 25 kW

30 =30 kW

Output Range

3 = 3-step without Series Cutout'
4 = 3-step with Series Cutout’

5 = 5-step without Series Cutout
6 = 5-step with Series Cutout

O = = — | A . — — — — -

Input Voltage

1 = 208, 60 Hz

2 = 240, 60 Hz

3 =480, 60 Hz

4 = 347, 60 Hz

5 = 220, 60 Hz

6 = 400, 50 Hz, 6.6 A only (Not ETL Certified)
7 = 208, 50 Hz, 6.6 A only (Not ETL Certified)
8 = 220, 50 Hz, 6.6 A only (Not ETL Certified)
9 = 230, 50 Hz, 6.6 A only (Not ETL Certified)
A = 240, 50 Hz, 6.6 A only (Not ETL Certified)
B = 380, 50/60 Hz, 6.6 A only

Monitoring Options (See Application Notes)

0 = None (Standard L-828)

1 = ALCMS Scanning Monitor Interface

2 = ALCMS Scanning Monitor Ready

3 = L-829 Monitoring (ACE)

4 = Insulation Resistance Monitoring System (IRMS) Ready
5 = L-829 Monitoring (ACE) and IRMS Ready

6 = L-828 with Digital Power Meter

CCR Input/Output Monitoring
0 = No optional CCR input or output circuit monitoring?
A = With L-829 or IRMS monitoring; without optional
input CCR monitoring?
G = With L-829 or IRMS monitoring; with optional
input CCR monitoring?

Notes

' 3-step, 20 A is not standard FAA operation. ADB Airfield
Solutions can offer a non-ETL Certified Style 1, Class 2
CCR for dedicated 5.5 A sign circuits or other needs.

2 Used only with Monitoring Options 0, 1, 2, and 6.

3 Used only with Monitoring Options 3 and 5.

This subsection provides part numbers for the L-828/L-829 CCT CCR (4-30 kW).

NOTE: For parts related to the ACE front display panel, refer to:

e Advanced Control Manual (ACE™) manual 96A0287 or
e Advanced Control Manual (ACE2™) manual 96A0357.

96A0296 Rev. T
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7.1.2 Assembly Parts

7.1.2.1 15-30 KW CCT Regulator Parts
Figure 6: CCT L-828/L-829 CCR Component Parts (Table 2 - Table 4)
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
L-828/L-829 CCR (4-30 kW) Parts Ordering Codes

Table 2: 15-30KW CCT Bill Of Material.

General Assembly Bill Of Material Order Of Entry: Numerical
Order Of All Components. Line Every  Fifth Component AtA | Quantity Per Suffix (/X10X - /X45X)
Minimum. Rm Numbers Listed Last

Input 208VINPUT 240V INPUT 480V INPUT
Voltage
General Assembly Bill Of Material itori
v ' Monitori sm |82 [IrM |22 |No sm |82 [IrM |22 [No sm |82 |rm |2
ng ne SMI R 9 |S & ne sMI R |9 S & ne SMI R 19 S &
Options IRMS IRMS IRMS
Item Part Number Part Name/ Unit|/X1 |/X1 [/X1 /X1 |/X1 [/X1 |/X2 |/X2 |/X2 |/X2 |/X2 /X2 |/X3 [/X3 |/X3 |/X3 [/X3 |/X3
No. description 5 0X |[1X |2X [3X [4X |5X |OX [1X [|2X |3X |4X |5X |OX |1X |[2X |[3X |4X |[5X
Clip Washer, 1/2"
1 |66A0304 BOLT, 1/4" THK EA
2 |66A0039/7 1/4 EXT EA| 8 | 8 | 8| 8| 8| 8| 8|8 |8 |8 |8|8|8|8|8]|8]| 8|38
Lockwasher
Voltage TX, 5000 /
3 |35A0346 50V, 50-60HZ. EA| O | O [Ref/] O | O | O| O] O |Reff O | O] O] O | O |Refl O] OO
PWR TX/Choke
4 |35A0614/1 20KW 6.6A EA | 1 1 1 1 1 1 1 1 1 1 1 1/ 0[0|0]JO0O]O0]|O
208/240V COIL
PWR TX/Choke
4A |35A0614/2 20KW6.6A480V |EA| O | O | O | O|O|O|]O|]O|O]J]O]|]O|O]|1 1 1 1 1 1
COIL
Ammeter, 0-10
5 [52A0107 AMPS, L 828 EA | 1 1 1 0 1 0 1 1 1 0 1 0 1 1 1 0 1 0
ACE Il Internal
13 |44A6508/1110 |LCD DisplayWith | EA| 0 | O | O 1 0 1|10]01|0O 1|0 1|00 O0 1 0 1
LOM
Local Cont. LBL. 3
14 [42A0523 OR 5 Step CCT EA | 1 1 1 0 1 0 1 1 1 0 1 0 1 1 1 0 1 0
1828
Local Cont. LBL. 3
15 |42A0524 OR 5 Step CCT EA| O | 0| O 1 0 1|10]01|0O0 1|0 1|00 O0 1 0 1
1829

LC 3 OR 5-Step

Switch PCB TCC EA | 1 1)1 1 11|11 ]|1]|1 1 1 (111 1 1 1 1

16 [{44D1476/X

Cabinet Frame

17 |44A6056/2 Assy, Medium Al 11|11l 11111111111 ]1]1]1
URC, CCR
18 |44A6058 Door Assy, EA | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref

Medium URC CCR

Component Plate
Assy., 20 KW
Thyristor
Controlled CCR

19 |SEE CHART

Display Panel,

Analog, L 828 EA | 1 110|101 1|10 10|11 10| 1]0

22 |60A2658/1

Knob For 1/4"

23 |63A0548 Shaft

EA | 1 1)1 1 11|11 ]|1]|1 1 1 (111 1 1 1 1

Output Current
25 |42A0480 Label, Analog EA | 1 1101 |0]1]1|1]O0 10|11 11010
URCCCR

1/4-20 X 5/8 Hex

Head EAf11 |11 |19|11 |11 (11 (11|11 |19 |11 |11 |11 |11 (11|19 |11 |11 |11

26 |64A0173/10

6-32 X 3/8 Pan

Head Phil EA| O} 0O} O0O|100|0|10|0O|O0O|O0O|10|0]|10| 0| 0| 0|10 0|10

29 |64A0198/6

1/2-13 Eyebolt, 1.5
30 [64A0947 LG,1191D.,2600 | EA | 4 | 4 | 4 | 4 |4 |4 | 4 14|44 |4 |4 |4 |4]|4]|4]4]4
LB.

96A0296 Rev. T
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General Assembly Bill Of Material Order Of Entry: Numerical
Order Of All Components. Line Every  Fifth Component AtA
Minimum. Rm Numbers Listed Last

Quantity Per Suffix (/X10X - /X45X)

Input | 0gv INPUT 240V INPUT 480V INPUT
Voltage
General Assembly Bill Of Material itori
y Monitori |\, sM |82 |I’rM |2 INo sMm |82 |’rm %2 No sM |82 |1rm |82
ng ne PMUR fo s [ Jne PMIR o |s & fne PMHR |0 |s ¥
Options IRMS IRMS IRMS
31 |65A0015/24 1/4-20HexNut |EA| 8 | 8 |16 8 | 8| 8 | 8| 8 |16] 8| 8|8 | 8|8 ]16] 8| 8] 8
33 |66A0026/24 1/4 SPLIT EA | 15| 15|23 | 15|15 | 15| 15| 15|23 |15 |15] 15| 15| 15|23 |15/ 1515
Lockwasher
C 34|66A0026/33 1/2 SPLIT EAl 4| a|la|ala|alalalala|lalalalala|lalala
Lockwasher
39 |72A0010 Ground Lug eal [ r | a el a2l a2l 2]1
Fiber Optic Cable,
41 |44A6006/0007 |ImmPlastc(7FT.|EA| 0 |0 o | 1|2 |3 |o]o|o|1|2|3]|o0o|lo|lo|1]2]3
LG)
42 |65A0015/29 3/8-16 HexNut | EA 8 8
43 |66A0015/24 1/4 Flatwasher EA 6 6
Ribbon Cable
44 |89A0096 eaweaeconn | 12122222 222 2]2|2|2|2|2]2]2]|2
3/8-16 X 1IN. LG.
45 |64A0176/16 fiomsairivunal 2% I 20 A I 2 A 20 2 A 2 A A 2 A 2 B 2 A
46 |66A0026/29 \3/\//§sizlrltLOCk EA 11|11 11|12 12 f2x |1z {12 |21z 1z 112|112 f11]11|11
47 |66A0015/29 3/8 Flat Washer | EA | 15 | 15| 15 | 15| 15| 15| 15| 15|15 15| 15| 15| 15| 15| 15 15 | 15| 15
C 50|64A0178/36 35‘13)(21/4”( EA| 4| a|a|a|a|a|a|la|a|a|a|lala|lala|lalala
C 51|66A0015/33 1/2FatWasher |EA| 4 | 4 | 4 | 4 | 4| 4| a|a|lalalalalalalalallalas
C 52|60A3137 XEMRMounting 1 ea | 5 1 o 2| 2|22 2 2|22 2 2|2|2]2]2]2]2
Channel
Medium Cabinet
53 |60A2857 VerticalAngle, Top | EA | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref
Loading
Surge Arr. Kit, Sig.
54 |94A0433/6 SRS.Regulator, |EA| 1 |1 |1 |1 |1 |1 |1 |1 |1|1|1]1]1|1|1|1|1]1
6KV
55 ealololololololololololololololo]olo]o
Harn Assy,
56 |44A6313/2 1828/829, SIG. 5 T T T T T T T T T T IO T A
CCT Med. Frame
Harn Assy, ACEIL,
57 |44A6563/2 SIG.CCTlarge |EA| O] o0 ]o|1|lo|l1|lo|o]o|1]|o]|1]ofloflo|l1]|0]1
Frame
Label, L828
58 |91A0033 Danger High Al 22222212 222|222 2]2|2]2]2
Voltage
Label, L828,
59 |42B0269 Identification / 7 T T T T T T T T T IO T A
Serialization
61 |60A2657 EMIShield ACE 1 ext o | oo 1]o]1]o0o|lolol1lol1]lo]lolol1]o]1
Combo Box
62 |94A0349/4 gf‘:}’:{uﬁ'gzggt’ 1 | /42| /82| /42 | /a2 | /a2 | 742 | 742 | 142 | /a2 | 142 | 742 | /42 | /a4 | ja4 | 144 | 44 | j44 | ja4
9 EA| 02|02 |02]|01]02 01|42 4242414241828 |8 |81]|82]8s1
Regulator (T/C)
C 63 |33A0026 ggg;ezo KW' | EA | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
L-828/L-829 CCR (4-30 kW) Parts Ordering Codes

General Assembly Bill Of Material Order Of Entry: Numerical
Order Of All Components. Line Every ~ Fifth Component AtA | Quantity Per Suffix (/X10X - /X45X)
Minimum. Rm Numbers Listed Last

Input 1> 0gv INPUT 240V INPUT 480V INPUT
Voltage
General Assembly Bill Of Material itori
y Monitori |\ sM |82 |I’rM |2 INo sM |82 |’RM |2 INo sM |82 |1rm |82
ng ne MR o |s 1B fhe PMR Jo |s (& fne MR |9 |s |3
Options IRMS IRMS IRMS
64 |70A0327 PCBRibbonConn | x5 1 o 1 o 2l 2222221222121 212]2]:2

26 PIN Keyed
3/8-16 X 1&1/4

65 |64A0176/20 EA | 2 2 2 2 2 2122 2 212122 |2]2 2 2| 2

HX HD

66 |33A0055 Ferrite Core eal 2 2221212121212 1212121z212121212712

67 |60A3004 Choke MTG.Plate, | 5 | pof | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref | Ref
20 KW CCT

68 |65A0347/4 1/4-20 Nylon Al 8| 8| 8| s8|8|8|s|s|s8|8|s8|s|s|8|s|s]|s]s

Insert SS Nut

Relay Mounting
Plate

69 |62A3205 EAf O} O0O|O0O}j1})0(21(0}0O}0O}|1T)O0O|1T|O0O|O0jO0]|1]O0]1

Table 3: Configuration Bill of Material, 30kw CCT

208V INPUT 220/240V INPUT 480V INPUT
Configuration Bill of Material, 30kw CCT Non sm |82 [IRM |2 [Non sMm 182 |RM [©? [Non sM 182 |IRm |7
e PR o s |& e PMYR fo s B e MR |9 s |
IRMS IRMS IRMS
Part ;
Ttem - Unit [/X1 /X1 |/x1 |/xa 2x3 [xa (x| xe [x2 (e (ke k2 (X3 |3 |1x3 k3 (X3 |3
No. ':r”mb Part Name/Description ox |1x |2x [3x [|4x [5x [ox |1x |2x [3x [4x [s5x |ox |1X |2x [3x [4x |sX
1
4 |35A06 |PowerTransformer/Choke [Per |/X1 |/X1 |/X1 |/XL |/XL |/X1 |/X2 |/X2 | /X2 |/X2 |/X2 /X2 |/X3 |/X3 | /X3 |/X3 |/X3 |/X3
13/1  |30KW6.6A208/240vVCOLL|suffilo (1 [2 (3 |4 [5 Jo |1 |2 [3 |4 |5 |o |1 |2 [3 |4 |5
X
4p |35A06 [PWRTX/Choke 30KW 6.6A
13/2  |480V Coil (30 kW CCR)

Table 4: Configuration Bill of Material, 15KW CCT

208VINPUT 220/240V INPUT 480V INPUT
Configuration Bill of Material, 15KW CCT Non sm |82 |1’rM |B# | Non sm |82 |1’M | |Non sMm |82 [rwm |B¥
e IPMIR o |s (& e PMr o [s |& e PMR |o |s |
IRMS IRMS IRMS
Ttem | Part —Tunit X |xa xa [xa [xa [xa k2 ke e e e [xe 173 [7x3 (%3 (%3 [x3 |/x3
No. [Number | Part Name/description | = fou™ 195 1ox 13x [ax [sx [ox |1x |2x |3x |ax [sx [ox |1x |2x [3x [ax |sx
1
PWR TX/Choke 30KW | Per
4 |35B0465 | ¢ 6a 208,240V Coil Suff
X
1
PWR TX/Choke 30KW
an |32B0465 16 6n ugov Coil (15 kw |PeT
/480 Suffi
CCR)
X
34 ?3690026 1/2splitLockwasher  |[EA [8 |8 [8 [8 |8 (8 [8 |8 [8 [8 |8 (8 [8 |8 [8 [8 |8 |8
50 f§£01781/2-13x21/4HXHD EA |8 |8 [8 (8 [8 (8 [8 [8 |8 |8 |8 |8 [8 |8 [8 |8 |[8 |8
51?;?00151/2FLATWASHER EA |8 |8 [8 (8 [8 (8 [8 [8 |8 |8 |8 |8 |8 |8 [8 |8 |[8 |8
XFMR MOUNTING
52 |60A3137| ) Nl EA 4 |4 (4 |4 |4 (4 (4 |4 |4 |4 |4 |4 |4 |4 |4 |4 |4 |4

96A0296 Rev. T
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o) |94R0349 ;O"r:stru\fé'gzgeft' Leal/32 |32 (/32 |32 (132 (/32 (132 (/32 |132 (/32 |/32 (/32 |/34 |/34 |/34 |34 |/34 |/34

Bxxx 29 02 02 |02 lo1 |02 |01 |42 |42 |42 |41 |42 |41 |82 [82 |82 |81 |82 |81
Regulator (T/C)

63 |33A0019|Choke 15KW LC 60/50HZ[EA |1 |1 |1 |1 |1 |t |1 |1 |1 |t |t |1 |1 [t [t |1 |1 |1
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
L-828/L-829 CCR (4-30 kW) Parts Ordering Codes

Table 5:

15-30KW CCT Configured Component Plates

General Assembly Bill Of Material Order Of Entry:
Numerical Order Of All Components. Line Every
Fifth Component AtA Minimum. Rm Numbers Listed
Last

Quantity Per Suffix (/3XXX) 3 Step Without S1 Cutout

208VINPUT 220/240V INPUT 480V INPUT
General Assembly Bill Of Material Non sm (182 [IRM |2 [Non sm |12 |1rM |22 [Non sMm |L82 R |2
e SMI R 9 S & e SMI R 9 S & e SMI R 9 S &
IRMS IRMS IRMS
I’\;E ;aunmbe Part Units /310(/31 |/31 |/31 |/314|/31 |/32 |/32 |/32 |/323|/32 |/32 |/33 |/331|/33 |/33 |/33 |/33
NO. | Name/Description X IX [2X |3X [X 5X [0X |1X [2X [X 4X [5X |0X [X 2X |3X [4X |5X
44p630 | COmponent Plate |1 Per /31 (/31 |/31 /31 (/32 |/32 |/32 /32 /32 (/33 /33 /33 |/33 |/33
19 7/%XX Assy.,, 20 KW T/C URC |Suffi |/310 1 2 3 /314 5 0 1 5 /323 4 5 0 /331 5 3 4 5
CCR X
Component Plate
19 2;1)?)?; 0 Assy., 30 KW T/C URC
CCR
Component Plate
19 gj)?)?)fo Assy,, 15 KW T/C URC
CCR
Table 6: 15-30KW CCT Configured Component Plates
General Assembly Bill Of Material Order Of Entry:
Numerical Order Of All Components. Line Every Fifth | Quantity Per Suffix (/4XXX) 3 Step With S1 Cutout
Component AtA Minimum. Rm Numbers Listed Last
208VINPUT 220/240V INPUT 480V INPUT
General Assembly Bill Of Material Non sm |82 |1’Rm |22 INon sm |82 |1’rm [% INon sM |82 |1rm |8
e SMI R 9 S & e SMI R 9 S & e SMI R 9 S &
IRMS IRMS IRMS
Ite llilaurtmbe Part Units /41 /41 |/41 |/41 (/41 |/AL1 (/42 (/42 (/42 |/42 |/42 |/42 |/43 |/43 |/43 |/43 |/43 |/43
m ; Name/description 0X |1X |[2X |3X [4X |5X |OX [1X [2X [3X |4X [5X |O0X |1X ([2X |3X [4X |5X
Component Plate 1 Per
19 44A630 Assy, 20 KW T/C URC | Suff /ALl /41 |/41 |/A1 |/A1 (/A1 (/42 (/42 (/42 |/A2 |/42 |/42 |/A3 |/43 |/43 |/43 |/43 |/43
7/XXX Yo 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
CCR X
Component Plate
19 2?)?)?; 0 Assy., 30 KW T/C URC
CCR
Component Plate
19 g;‘)/?)?; 0 Assy., 15 KW T/C URC
CCR
Table 7: 15-30KW CCT Configured Component Plates
General Assembly Bill Of Material Order Of Entry:
Numerical Order Of All Components. Line Every . . -
Fifth Component AtA Minimum. Rm Numbers Listed Quantity Per Suffix (/5XXX) 5 Step Without S1 Cutout
Last
208VINPUT 220/240V INPUT 400VINPUT |480VINPUT
_ . 182 182 182 182
General Assembly Bill Of Material No [SM |SM [L82|IR [98& |No [SM [SM |L82|IR [9& |No |L82[9& |NO|SM [SM |L82|IR |9&
ne |I R |9 MS |IRM [ne |I R |9 MS (IRM |ne [9 [IRM |NE |[I R |9 MS [IRM
S S S S
Ir';e llilaunmbe Part Unit |/51 |/51|/51|/51 /51 |/51|/52|/52|/52 (/52 |/52 |/52 |/56|/56 |/56 (/53 (/53 (/53 |/53 (/53 |/53
No. Ir Name/description s 0X [1X [2X [3X [4X |5X |OX |1X |2X |3X |4X |5X |OX |3X |5X |0X |1X |2X |3X |4X |5X
Lo 444630 i?shfpg)NKE\:v“TchijTsc ererl/s1 /51 |/s1 |5 (/51 (s /52 /52 |52 /52 | /52 |/52 /56 |56 | /56 |/53 |/53 | /53 |53 | /53 | /53
7/XXXCCR" X012345012345035012345
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COMPONENT PLATE
19 gjﬁ;j 0 ASSY., 30 KW T/C URC
CCR
COMPONENT PLATE
19 ;1;1)/(—\)?;0 ASSY., 15 KW T/C URC
CCR
Table 8: 15-30KW CCT Configured Component Plates

General Assembly Bill Of Material Order Of Entry:
Numerical Order Of All Components. Line Every
Fifth Component AtA Minimum. Rm Numbers Listed

Last

Quantity Per Suffix (/6XXX) 5 Step With S1 CutouT

208VINPUT 220/240V INPUT 400VINPUT |480VINPUT
. _ 182 1829 182 182
General Assembly Bill Of Material No [SM [SM |L82|IR [9& |No [SM [SM |L82|IR |& |NO|[L82|9& |No [SM |SM |L82[IR |9&
ne |l |R [9 [MS|RM|ne |I [R |9 |MS|RM|NE[9 |RM|ne [I |R [9 [MS|RM
S S S S
Ir;e Zau“mbe Part Unit |/61 |/61 |/61 |/61 |/61 |/61 |/62 |/62 |/62 |/62 (/62 |/62 |/66 |/66 |/66 |/63 |/63 |/63 |/63 |/63 |/63
No.lr Name/description s |OX [1X |2X [3X [4X |5X [0X |1X [2X [3X |4X [5X |0X [3X |5X |0X [1X |2X [3X [4X |5X
1 |44A630 iﬁsmpfonﬁw?féeum éffilr /61 |/61 | /61 |/61 |/61 | /61 (/62 |/62 | /62 | /62 |/62 | /62 | /66 | /66 | /66 | /63 | /63 |/63 | /63 | /63 |/63
T/XXX |23 0 |1 (2 (3 |4 |5 |o (1 |2 [3 |4 |5 o |3 |5 |0 |1 [2 |3 |4 |5
CCR X
Component Plate
19 gj)/?)e(s;o Assy, 30 KW T/C URC
CCR
Component Plate
447630
19 g nxx |ASSY, 15 KW T/CURC

CCR
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
L-828/L-829 CCR (4-30 kW) Parts Ordering Codes

Figure 7: 15-30 KW Component Plate Parts (front)

SeeTable 30 FUSE, 1/24, 250V, SLO-BLO
47AG119
TERMINAL BLOCK, 8-18AWG 600V 40A
79R0310 FUSE BLOCK

TERMINAL BLOCK END PIECE 4TA0061
72A0320

””””””” @"”""? See Table 25
INPUT -
TX 240/480VAC MULTI SECNDRY 8
35A0439
See Table 38
63A0436 —
GROMMET 2"
3 PLACES
See Table 26
LC CONTROL PCB ASSY, 50/60HZ | FUSEHOLDER
44A6546 [ 49A0084
STAND-OFF, HEX, M-F, 6-32 X 12
66A0129/8 See Table 36
PUSH MOUNT WIRE TIE -
61A0415
8 PLACES
See Table 29
GROMMET, 1-1/2"
63A1003
S$1cUTOUT
e (94A0341)
o
\
\
GROUND LUG
72A0010
|
/ URC COMP PLATE THYR_CT 15-30KW
SIG SERIES CCT SMIKIT
94A0335/CCT-P
SMIONLY
SEE DETAIL 2 FOR SMR

DETAIL2 ~ 6.6A SIG SERIES CCT SMRKIT, 10-30KW
SMRONLY  94A0334/CCT-P
SEE FRONT VIEW FOR SMI

74
96A0296 Rev. T
© ADB Safegate All Rights Reserved



Figure 8:

15-30 KW Component Plate Parts (back)

PCBASSY, ACE Il IRMS-LI (LOW IMPEPANCE)
4476397

o [¢) / ao -
@{fﬁj' B \Q
® ]
IRMS PCB
CIRCUIT VOLTAGE MONITOR ASSY. 6.6 AMP
44A6326/10 .
HOSE CLAMP, 1/2'WIDE, 25 - 5.5 RANGE e q o
TIAO176/19 ] |0 Lo
o o R do] ©
FERRO RESONANT CCR FCS MTG PL e
60A2592 . o o Eﬂ]ﬂi/
R R ® [e) ®

/ O

TRANSFORMER MTG. PLATE, 4 KW ANALOG

60A2808

DETAIL1

See Table 31
SMR ONLY
 (94A0344P)

GROMMET 2"
[ 63A0436

See Table 25

See Table 29
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator

L-828/L-829 CCR (4-30 kW) Parts Ordering Codes

7.1.2.2 4-10 KW CCT Regulator Parts
Figure 9: 4,7.5 and 10 kW CCT Diagrams (Table 9 - Table 11)

ATTACH VERTICAL ANGLES WITH EXTERNAL WASHERS BEARING ON BOTH
PAINTED PANELS TO PROVIDE CONTINUITY TO THE FRAME.

2puaces (49)

4 PLACES
25.00

9@? 900

2PLACES ./

0

B

24.00

@ Configured Component Plate
See Tables 52-55

()
(4
(a7
(9

4 PLACES

=
2 UDE O ooge

D
e eg

6 PLACES

)

33.00
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Table 9:

4, 7.5, 10 kW CCT General Assembly Bill of Material

General Assembly Bill Of Material
Order Of Entry: Numerical Order Of
All Components. Line Every Fifth
Component At A Minimum. Rm
Numbers Listed Last

QUANTITY PER SUFFIX (/X10X - /X35X)

© ADB Safegate All Rights Reserved

General Assembly Bill Of Input 208V INPUT 240V INPUT 400V INPUT [480V INPUT
Material Voltage: L82 1829 L82 L82
. Monitori |NO SM [L82 |IR |9& |NO SM [L82|IR |& |NO |L82|9& [NO SM [L82 IR |9&
;ﬁfxccn'”amssemb'y ng  [Ne MR o [ms|r [N MR J9 (ms mMNE 9 R OINE MR o Ms R
Options: MS S MS MS
Ite
m |Part Part Name/ UNIT | /X1 | /X1 | /X1 | /X1 [/XD [/XD /X2 |/X2 | /X2 |/X2 |/X2 |/X2 |/X6 |/X6 |/X6 |/X3 |/X3 |/X3 |/X3 [/X3 |/X3
No | Number Description S 0X |1X |2X [3X [4X |5X |OX [1X [2X |3X [4X |5X |OX |3X |5X |OX |1X [2X |3X |4X |5X
1 |---- EA
2 |66A0039/7 1/4 EXT EA 8 8 8 8 8 8 8 8 8 8 |8 8 8 8 8 8 8 8 8 8 8
Lockwasher
SD TX
3 |35A0405 |1500/50V EA |0 |0 |Ref|O |O |0 |0 |0 |Ref/lO |0 (0 |0 |0 0O |0 |0 |Ref|O |O |O
50/60 HZ
PWR TX 7.5KW
4 135B0463 6.6A 208/240V |EA 1 1 1 1 1 1 1 1 1 1 1 1 o (0 |0 0 |0 0 0 (0 |0
COIL
PWR TX 7.5KW
an |23B0463/% [gchasov [EA 0 0 1o 0 10 0 1o 0o 1o 0 oo oo o |1 1]t 1|t 1
80
COIL
PWR TX 7.5KW
4B |35A0752 |6.6A 400V EA 0 |0 0 0o (0 |0 |0 0 0 0 |0 0 1 1 1 0 |0 o (0 |0 |0
COIL
Ammeter 3PB-
5 |52A0107 AMC-100X 0- |EA 1 1 1 0 1 0 1 1 1 0 1 0 1 0 0 1 1 1 0 1 0
10A
ACE Il Internal
13 iiQGSOS/l LCD Display EA 0 |0 0 1 0 1 0 0 0 1 0 1 0 1 1 0 |0 0 1 0 1
with LOM
Label, Local
14 |42A0523 Control, 30R5 |EA 1 1 1 0 1 0 1 1 1 0 1 0 1 0 0 1 1 1 0 1 0
Step CCT, L828
Label, Local
15 [42A0524 |Control, 30R5 |EA 0 |0 0 1 0 1 0 0 0 1 0 1 0 1 1 0 |0 0 1 0 1
Step CCT, L829
LC 3 OR 5-Step
16 |44A1476/X | Switch PCB EA 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
TCC
Cabinet Frame
17 |44A6051/X |Assy, Small EA 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
URC, CCR
Door Assy.,
18 |44A6050 EA |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref
Small URC CCR
Component
Plate Assy., 4
19 |SEE CHART KW Thyristor EA - - - - - - - - - - - - - - - - - - - - -
Controlled CCR
Display Panel,
22 |60A2658/1 Analog, L 828 EA 1 1 1 0 1 0 1 1 1 0 1 0 1 |0 |0 1 1 1 0 1 0
Knob For 1/4"
23 |63A0548 SHAFT EA 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
L-828/L-829 CCR (4-30 kW) Parts Ordering Codes

Output Current
25 |42A0480 Label, Analog |[EA 1 1 1 0 1 0 1 1 1 0 1 0 1 0 0 1 1 1 0 1 0
URC CCR
26 64A0173/1 |1/4-20 X 5/8 EA |19 |19 |23 |19 |19 (19 (19 |19 |23 |19 |19 |19 (19 |19 |19 |19 |19 |23 |19 |19 |19
0 Hex Head
1/4-20 Nylon
29 |65A0347/4 |Insert SS Nut |EA |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12
(NYLOCK)

1/2-13 Eyebolt,
30 [64A0947 151G, 1.19 EA |4 |4 |4 |4 4 4 |4 4 |4 |4 4 |4 |4 |4 4 4 |4 |4 |4 |4 |4

1D., 2600 LB.
37 (05A0015/211/4-20Hex 1. g 1g g g |3 |3 |8 |8 |8 |8 |8 |8 8 |8 |8 |8 |8 8 |8 |8 |8
4 Nut
1/2-13X 1IN
3224A0178/1LG.HexHeadEA444444444444444444444
Bolt
33 |06A0026/21/4 Split EA |15 |15 |15 |15 |15 |15 |15 |15 |15 |15 |15 |15 |15 |15 |15 |15 |15 |15 |15 |15 |15
4 Lockwasher
34 |66A0026/3 11/2 Split EA (4 |4 4 |4 |4 |4 4 4 |4 |4 |4 |4 4 |4 |4 4 4 4 4 |4 |4
3 Lockwasher
39 [72A0010 |Groundlug |EA (1 |1 |1 |1 |1 (1 |1 |1 |1 |1 |1 [1 J1 1 J1 1 [1 1 1 1 11
Fiber Optic
44A6006/0 | Cable, Tmm
41 00 Plastic 0 F1. (FA 0 0 0 11 12 3 J0o o o |1 2 3 0 1 3 0 [0 0 1 |2 3
Long)
10-32 X 3/8
42 (64A0177/6 o S To0 [EA (4 4 18 4 4 4 4 (4 8 4 4 4 4 4 |4 4 4 8 4 |4 4
43 26A0015/2 1/4 FlatWasherEA |6 |6 (106 |6 |6 |6 |6 106 6 6 6 |6 6 6 |6 |10 6 |6 |6
Ribbon Cable
44 |89A0096 | 28AWG T2 12 12 12 12 12 12 12 12 12 12 |2 2 12 ]2 12 12 |2 12 12 |2
26COND
3/8-16 X 1 IN.
45 24A0176/1 LG. HexHead |EA |6 |6 |Refl6 16 |6 |6 |6 Ref6 (6 (6 6 (6 6 |6 |6 |Ref6 |6 |6
Bolt
46 06A0026/2 13/8 Splitlock |\ e 1o Ipetl6 |6 6 6 16 Ref6 6 |6 6 6 (6 |6 6 Refl6 |6 |6
9 Washer
47 S6A0015/2 3/8 Flat Washer EA |6 |6 Ref6 |6 6 6 |6 |Ref|6 |6 |6 |6 |6 |6 |6 |6 |Refl6 16 |6
Spring Nut,
48 |65A0180/6 |10 119 Lope EA 4 (4 Refl4 |4 4 |4 |4 [Refl4 |4 4 4 4 4 4 4 Refl4 4 4
Spring Nut,
49 |65A0180/5 |3/8-16 (P EA |6 |6 Refl6 |6 6 6 6 (Ref|6 |6 |6 |6 |6 |6 |6 |6 |Refl6 |6 |6
1008)

Small Cabinet,

>0 |60A2628 Long Unistrut

EA Ref |[Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref

Small /
51 |60A2629 Mecﬁum EA Ref [Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref
Cabinet Short

Unistrut

Small /
Medium
52 |60A2634 |Cabinet EA Ref [Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref |Ref
Unistrut Mtg.
Angle

53 |60A28sg | >mall Cabinet ) Ip ¢ |Ref Ref |Ref |Ref |Ref Ref |Ref |Ref |Ref Ref |Ref Ref |Ref Ref |Ref Ref |Ref Ref |Ref |Ref
Vertical Angle
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TX. Mtg. Plate,
54 |60A2816 |4KWURCCCR,[EA |0 |0 |Ref|0 |O [0 |0 |0 |Ref|O |O |O (O |0 0O |0 |0 |[Ref|O |0 |O
SMR Only
Harn Assy,
5544A6313/1L828/829516' EA 17 12 j1 jr jrt 7. j13 |13 Jj12 j» j» 1 1 1 1 j1 1 |1 |1 |1 |1
CCT Small
Frame
Harn
56 |44A6314/1 |Assy,ACE2-E, |EA O O |0 (1L |0 |1 |0 |O |O |1 |0 |1 (O 1 (1 |0 |0 |0 |1 |0 |1
SIG. CCT Small
LABEL, L828
57 |91A0033 |Danger High |EA |2 |2 |2 (2 (2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2
Voltage
LABEL, L828,
58 |42B0269 |Identification/ |[EA |1 (1 (1 (1 1 1 |1 J1 {1 |1 |r 1 1 1 1 j1 |1 |1 |1 |1 |1
Serialization
Power Wiring
61 94A0349/X Kit Sia. Series |1 EA /22 (/22 |/22 |/22 |/22 |/22 |/22 |/22 |/22 |/22 |/22 |/22 |/24 |/22 |/22 |/24 |/24 /24 |/24 |/24 |/24
XX 29 02 |02 |02 |01 |02 |01 |42 |42 |42 |41 |42 |41 |22 |41 |41 |82 |82 |82 |81 |82 |81
Regulator
Choke Mtg Plt
62 |60A2859 4-10KW CCT EA 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
63 |33A0055 Ferrite Core EA 2 2 2 2 2 2 2 2 2 2 2 2 2 |2 2 2 2 2 2 2 2
64gGAOOlS/l#loFlatwasherEA 4 |4 |8 |4 |4 |4 |4 |4 |8 4 |4 |4 |4 |4 |4 |4 |4 |8 |4 |4 |4
65 66A0026/1 #10 Split EA |4 |4 |8 |4 |4 |4 |4 |4 8 |4 4 |4 |4 |4 |4 |4 |4 |8 |4 |4 |4
7 Lockwasher
6633A0015€QOkE7'5KWEA111111111111111111111
PCB Ribbon
67 |70A0327 |Conn26Pin |EA (2 (2 |2 |2 |2 |2 (2 |2 |2 |2 |2 |2 (2 |2 |2 |2 |2 |2 |2 |2 |2
Keyed
Potential TX
68 |44A6478/S |Mtg Kit, SigSrs |[EA |0 [0 |1 |0 |0 |(O (O |O |1 O (O |O [0 [0 |0 |0 |0 |1 |0 |0 |O
Regulator (SM)
Relay
69 [60A3205 |Mounting EA 0 0 0 1 [0 1 |0 |[O (O |1 O 1 (O |1 (1 |0 (0 |0 |1 |0 |1
Bracket
Table 10: 4, 7.5, 10 kW CCT, Configured Cores, Chokes and Power Wire Kits
Input 208V INPUT 240V INPUT 400V INPUT 480V INPUT
Configuration Bill Of .
9_| . . Voltage: | g, 182 182 182 L82 182 182
Material 4kw Cct Fina Monitorin 18& |SMI SM [L82 IR |9& 88 |sMI SM |L82 |IR |9& |L82 |L82|9& 88 |sMI SM [L82 |IR [9&
Assembly S R 19 [MS|IRM R 19 [MS|IRM |[8&|9 |RRM R |9 |[MS |IRM
g Options:|DPM DPM DPM
S S S S
I:je Part Part /XL /XL /XL | /X1 | /XL | /XL | /X2 | /X2 | /X2 | /X2 |/X2 | /X2 | /X6 | /X6 |/X6 |/X3 |/X3 |/X3 |/X3 |/X3 |/X3
No Number |Name/description 0X [1X |2X |3X [4X |5X |OX |1X [2X |3X |4X |5X |0X [3X |5X [0X [1X |2X |3X |4X |5X
PWR TX 4KW 6.6A
43580462208/240VCOIL i1{1,1f1}1}|1}{1f1}1|{1|141j0|0|0|12 |1 |1|1 1|1
35B0462 |PWR TX4KW 6.6A
4A/480480VCOIL o,o0/l0}j0|O0O|O0OJO|O|O]jO|O|O]O|O|O0O|1 |1 |1|1 1]|1
PWR TX4KW 6.6A
4B35AO753400VCOIL o,o0/l0}j0|O0O|O0OJO|O|O0O|]O/ O0O]O|1|1|1|0|]0|O0]O0|O0O]O
66 |33A0013 |Choke 4KW LC i1{1,1f1}1}1}{1f1}1|{1}141}1}1/1)1|1|1|1 1|1
61 94A0349 |Power Wiring Kit, Sig. |/12 |/12 |/12 |/12 |/12 |/12 /12 |/12 |/12 |/12 |/12 |/12 |/12 |/12 |/12 |/14 |/14 |/14 |/14 |/14 |/14
/XXX Series Regulator 02 |02 |02 |01 |02 |01 |42 |42 |42 |41 |42 |41 |42 |41 |41 |82 (82 |82 |81 |82 |81
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
L-828/L-829 CCR (4-30 kW) Parts Ordering Codes

Table 11: 4, 7.5, 10 kW CCT, Configured Cores, Chokes and Power Wire Kits
Input 208V INPUT 240V INPUT 400V INPUT |480V INPUT
Configuration Bill Of Voltage: L82 182 [L82 L82 182 |L82 L82
Material 10kw Cct Final Monitorin 8& [SM |SM [L82|IR |9& |8& |SM |SM [L82[IR [9& |L82|L82|9& |8& |SM |SM |L82|IR |9&
Assembly Otions.g DP I |R |9 [MS|/RM|DP [I [R |9 |MS|RM|8&[9 |RM[DP |I [R |9 |MS |RM
puons: 1y s M S s M S
Ite
m | Part . IXL| /X1 | /XL /XL /XL | /XL | /X2 [ /X2 [ /X2 | /X2 | /X2 | /%2 [ /X6 | /X6 | /X6 | /X3 | /X3 |/X3 | /X3 | /X3 | /X3
N | Number| PartName/description 0X |1X |2X [3X |4X |5X |0X |1X |2X |3X |4X [5X |0X |3X |5X |0X |1X |2X |3X |4X |5X
O.
35B046 |PWR TX 10KW 6.6A
41, 208240V COIL 1011|111 |1|1]1|1/1|1]o|O0|O|-|-|-|-|-]-+
35B046 |PWR TX 10KW 6.6A 480V
4A4/480COIL - - - - - - - - -l -10ofloloj 111|111
4 |35A074 |[PWRTXIOKW 66AS0HZ | | |\ | | |
8 400V DUAL COIL
6623A001Chokelnductor i1/1/1|1]1/1|1|1r|1|1|1|1r|1f1r]1|1]1|1)1]|1|1
61 |94A034 | Power Wiring Kit, SIG. 1221722 (722 722 /22 | /22 /22 |22 (722 | /22 | /22 | /22 (722|722 /22 | /24 |24 | /24 | /24 | /24 | /24
9/XXX | Series Regulator 02 (02 |02 |01 |02 |01 |42 |42 |42 |41 |42 |41 |42 |41 |41 |82 |82 |82 (81 |82 |81
Table 12: 4, 7.5, 10 kW CCT Configured Component Plates
208V INPUT 240V INPUT 480V INPUT
. P : . . 1829 1829 1829
Configuration Bill Of Material Quantity Per Suffix |1828 1828 1828
(/3% 3 Step Without S1 Cutout & lomp/SM 182 [IRM & | I ISM (182 IRM |8 | 7o\ [SM 182 [IRM &
R (9 |S |RM R (9 [S |RM R (9 |S |RM
DPM DPM DPM
S S S
Ite
m | Part - ) /31 (/31 |/31 /31 |/31 |/31 |/32 |/32 |/32 /32 |/32 (/32 /33 |/33 /33 |/33 /33 |/33
No Number |FartName/description [Units | ou" 10" 150" I3y 1Ay fox lox |1X |2X |3X 14X |5X |0X |1X |2X |3X |4X |5X
1g 44A6310 |COMPLT75KW SIG. |1 Per /31 |/31 |/31 |/31 |/31 |/31 (/32 |/32 |/32 |/32 |/32 |/32 |/33 |/33 |/33 |/33 |/33 |/33
/XXX |SRS.CCT Suffix |10 |1 (2 (3 |4 |5 |0 |1 |2 3 |4 |5 o 1 |2 [3 |4 |5
1g |44A6311 |COM PLT 4KW SIG.
/XXX SRS. CCT
1g |44A6309 |COM PLT 10 KW SIG.
/XXX SRS. CCT
Table 13: 4, 7.5, 10 kW CCT Configured Component Plates
208V INPUT 240V INPUT 480V INPUT
' I . . . 1829 1829 1829
Configuration Bill Of Material Quantity Per Suffix | 828 1828 1828
(/4xxx) 3 Step With S1 Cutout & lomp/SM 182 [IRM & | I ISM 182 IRM |8 |\ [SM (182 [IRM &
R 9 |S |RM R (9 |S |RM R (9 |S |RM
DPM DPM DPM
S S S
Ite
m | Part . ) /41 | /41 |/41 |/41 |/41 | /41 | /42 |/42 |/42 (/42 /42 |/42 |/43 | /43 | /43 |/43 | /43 | /43
No Number |FartName/description [Units 00" 195" 150" 3% lax s [ox |1X |2X |3X 14X |5X |0X |1X |2X |3X |4X |5X
1g /44A6310 |COM PLT 7.5 KW SIG. |1 Per /A1 | /41 /41 |/41 | /41 | /A1 | /42 | /42 |/42 |/42 |42 | /42 (/43 | /43 |/43 |/43 | /43 | /43
/XXX |SRS. CCT Suffix |10 |1 [2 (3 |4 |5 o |1 (2 |3 |4 |5 |o [1 |2 (3 |4 |5
1g 44A6311 |COM PLT4KW SIG.
JXXX SRS. CCT
1g /446309 |COMPLT10 KW SIG.
JXXX SRS. CCT
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Table 14:

4, 7.5, 10 kW CCT Configured Component Plates

© ADB Safegate All Rights Reserved

208V INPUT 240V INPUT 400V INPUT | 480V INPUT
Configuration Bill Of Material Quantity Per Suffix L82 L82 |L82 L82 L8 L82 182 L82
(/500 5 Step Without S Cutout 88|SM|SM L8 |IR 9& |88 SM SM|L8 |IR |9& o |L8 98 8& SM|SM L8 R |9&
DP I R |29 |MS|RMDP |I |R |29 |MS/RM |5’ 29 IRM|DP I R |29 |MS RM
M s M S S M S
Ite
m | Part . . /51|/51|/51 /51 |/51|/51|/52 /52 |/52|/52 /52| /52| /56| /56| /56 |/53|/53 | /53 |/53 /53| /53
No |Number |artName/description [Units | " 195 oy 155 1y 'ox [ox |1X |2X |3X 14X |5X |00 |3A |5A |OX |1X |2X |3X |4X |5X
Lo |44A6310 COM PLT 7.5 KW SIG. [1Per  |/51|/51|/51|/51\/51/51 /52|/52|/52 /52|/52|/52 /56 /56 /56| /53|/53|/53|/53 /53| /53
/XXX |SRS. CCT Suffix 10 |1 (2 (3 14 |5 0 1|2 /3 415 03 501 213 |4]5
Lo |44A6311 |COM PLT 4KW SIG.
/XXX |SRS.CCT
1o |44A6309 |COM PLT 10 KW SIG.
/XXX |SRS.CCT
Table 15: 4, 7.5, 10 kW CCT Configured Component Plates
208V INPUT 240V INPUT 400V INPUT | 480V INPUT
Configuration Bill Of Material Quantity Per L82 L82 |L82 L82 L8 L82 | L82 L2
Suffix (/6xxx) 5 Step With S1 Cutout 88 SM|SM|L8 |IR 9& 88 |SM|SM|L8 IR |9& o L8 |98 8& SM SM|L8 IR |9&
DP I R 129 |MS|RM|DP I R |29 MS|RM|o’ |29 [RM DP |I R |29 'MS|RM
M S M s s M S
Ite
Part - /61 /61 /61|/61 /61| /61 /62 /62 /62762 |/62 /62| /66 | /66 /66 |/63 /63 /63 |/63|/63 | /63
mo Number | "artName/description [Units |\ " 13" 150 735 A (5 l0x |1X 12X 13X |4X |5X |00 |3A |5A |0X |1X |2X |3X |4X |5X
Lo /44A6310/X|COM PLT 7.5 KW SIG. éJEFRI /61|/61|/61|/61 /61 /61 /62 /62 /62 |/62|/62 /62| /66 |/66 /66 /63 |/63|/63|/63|/63 /63
XX SRS. CCT X~ 01234 50 1234 50035012345
1o | 44AB3LL/X COM PLT4KW SIG.
XX SRS. CCT
1o | 44A6309/X | COM PLT 10 KW SIG,
XX SRS. CCT
81




CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
L-828/L-829 CCR (4-30 kW) Parts Ordering Codes

Figure 10: 4-10 KW Component Plate Parts (front)
GROMMET, 1-1/2" GROMMET 2"
63A1003 63A0436
2 PLACES 3 PLACES
See Table 30
SMI/ SMR ONLY
USE KIT# 94A0334/CCT/U FOR SMR, 94A0335/CCT FOR SMI.
St cuTouT GROUND LUG
1475.92.030 7270010
KIT # 94A0341
DISCONNECT ADAPTER M-M-F
70A0576
FUSE BLOCK See Table 25
47A0061
FUSE, 1/2A, 250V, SLO-BLO
47A0119
| VARISTORS SHOWN IN THIS LOCATION ARE PART OF INPUT
o PROTECTION KIT # 94B0011.
1 aﬂﬁnnw g,
See Table 26 s s
FUSEHOLDER in
49A0084 HHH
TERM BLOCK, 8-18AWG 600V 40A(SEE 44A6313/1)
PR 72A0319
RATIO TX 6:1 E TERMINAL BLOCK END PIECE
3540343 I CONTROL PCB < 72A0320
x GROUND LUG
URC COMP PLATE THYR_CT 4-10 KW 72A0010
LC CONTROL PCB ASSY, 50/60HZ
44106546 See Table 29
PUSH MOUNT WIRE TIE
61A0415
3 PLACES
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Figure 11: 4-10 KW Component Plate Parts (back)

See Table 25
0]
@ﬂNPUT© 9 INPUT FUSE BLOCK, (208-240) 31-60A 250V
o 72A0098
@ FUSE HOLDER, 1/10-30 A 600V (480 ONLY)
H = / 49A0081
© B o o
® H ol || °
DETAIL 2
SMI & SMR
(SEE NOTE 6 AND 8)
60A2858 REF
2 PLACES
SEE NOTE 4
OUTPUT VAR. KIT 7.5KW 208-480V
94A0576/07
/ See Table 31

DETAIL 1

| TRANSFORMER MTG. PLATE, 4 KW ANALOG

60A2808
STAND-OFF, HEX, M-F, 6-32 X 1
66A0129/16
PCB ASSY, ACE Il IRMS-LI (LOW IMPEPANCE) goElszéngESONANT CCRFCS MTG PL
4476397 wores
CIRCUIT VOLTAGE MONITOR ASSY. 6.6 AMP —
4476326/10 IRMIS PCE-g=
o O
6.6A SIG SERIES CCT SMR KIT, 4-7.5KW
94A0334/CCT/U See Table 38

SMR ONLY
USE KIT# 94A0334/CCT/U FOR SMR, 94A0335/CCT FOR SMI
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CCT (Thyristor Controlled) L-828/L-829 Constant Current Regulator
L-828/L-829 CCR (4-30 kW) Parts Ordering Codes
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