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RECEIVING INSTRUCTIONS
&
GENERAL EQUIPMENT INFORMATION

Please Note: For your protection, the following information and the product
manual should be read and thoroughly understood before unpacking, installing,
or using the equipment.

C & D Technologies presents all equipment to the delivering carrier securely
packed and in perfect condition. Upon acceptance of the package from us, the
delivering carrier assumed responsibility for its safe arrival to you. Once you
receive the equipment, it is your responsibility to document any damage the
carrier may have inflicted, and to file your claim promptly and accurately.

1. PACKAGE INSPECTION

1.1 Examine the shipping crate or carton for any visible damage: punctures, dents, and any
other signs of possible internal damage.

1.2 Describe any damage or shortage on the receiving documents, and have the carrier sign
their full name.

1.3 If your receiving freight bill notes that a Tip-N-Tell is attached to your freight, locate it.
If the Tip-N-Tell arrow has turned even partially blue, this means the freight has been
tipped in transport. Make sure the carrier notes this on your receipt before you sign for
the freight.

2. EQUIPMENT INSPECTION

2.1 Within fifteen days, open the crate and inspect the contents for damages. While
unpacking, be careful not to discard any equipment, parts, or manuals. If any damage is
detected, call the delivering carrier to determine appropriate action. They may require an
inspection.

*SAVE ALL SHIPPING MATERIAL FOR THE INSPECTOR TO SEE!

2.2 After the inspection has been made, call C & D Technologies. We will determine if the
equipment should be returned to our plant for repair, or if some other method would be
more expeditious. If it is determined that the equipment should be returned to C & D
Technologies, ask the delivering carrier to send the packages back to C & D
Technologies at the delivering carrier's expense.

2.3 If repair is necessary, we will invoice you for the repair so that you may submit the bill to
the delivering carrier with your claim form.
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It is your responsibility to file a claim with the delivering carrier. Failure to
properly file a claim for shipping damages may void warranty service for any
physical damages later reported for repair.

HANDLING

Equipment can be universally heavy or top-heavy. Use adequate humanpower
or equipment for handling. Until the equipment is securely mounted, be
careful to prevent the equipment from being accidentally tipped over.

NAMEPLATE

Each piece of C & D Technologies equipment is identified by a part number
on the nameplate. Please refer to this number in all correspondence with C &
D Technologies.

INITIAL SETTINGS

All equipment is shipped from our production area fully checked and adjusted.
Do not make any adjustments until you have referred to the technical reference
or product manual.

SPARE PARTS

To minimize downtime during installation or operation, we suggest you
purchase spare fuses, circuit boards and other recommended components as
listed on the Recommended Spare Parts List in the back of the product manual.
If nothing else, we strongly recommend stocking spare fuses for all systems.
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DOCUMENT SUMMARY

This document explains the installation, operational, maintenance and troubleshooting methods for
the C&D Technologies HRT Single-Phase Rectifier.

Thank you for purchasing the HRT Single-Phase Rectifier. We at C&D Technologies are proud of
the quality of our products and welcome any suggestions to further improve our design to fit your

needs.

All statements, information and data given herein are believed to be accurate and reliable but are
presented without guarantee, warranty or responsibility of any kind, express or implied. Statements
or suggestions concerning possible use of the product are made without representation or warranty
any such use if free of patent infringement and are not recommendations to infringe any patent. The
user should not assume all safety measures are indicated or other measures may not be required.
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CHAPTER ONE: DESCRIPTION AND OPERATING
CHARACTERISTICS

1.1 GENERAL DESCRIPTION

HRT Series, single-phase power supplies are of the controlled ferroresonant type, designed primarily for
telecommunications, switchgear and control and related industries that require premium performance.

The main components of an HRT power supply are shown in Figure 1.1. AC input power is applied through a
circuit breaker to the power transformer. In addition to serving as an on-off switch for the power supply, the
AC circuit breaker provides overcurrent and fault protection for the unit in case of short circuits or other
malfunctions on the input side of the unit.

The ferroresonant transformer has its input coil on the same leg of the core as the resonant winding. The
resonant winding, together with the resonant capacitor, maintains the core at a high magnetic flux density,
keeping output voltage fairly constant with respect to input voltage. The high reactance of this type of
transformer provides protection against overload and short circuit of the output.

To further improve output voltage regulation of the ferroresonant transformer with respect to changes in load
and input frequency, HRT power supplies use the C&D controlled-ferro technique, which precisely controls
the level of magnetic flux density in the core. This technique shunts the resonant circuit with a triac in series
with an inductor.

Located on the unit control board, an electronic voltage/current control senses the start of the resonant
capacitor charge cycle. It also monitors output voltage and compares it to a reference voltage. The resulting
error signal determines when the triac turns on to interrupt the capacitor charge cycle to maintain core flux at
the desired level.

Circuitry to limit output current in also located on the control board. When output current exceeds a present
level a proportional signal, developed the ammeter shunt, overrides the voltage regulator to maintain output
current at the preset level. If a fault occurs, causing extremely high output voltage, it is sensed by a high
voltage shutdown circuit, which trips the ac breaker, turning the power supply off. If HVS does not operate, a
redundant mode forces the triac on to shut the charger down.

A power rectifier, consisting of silicon diodes arranged in a full-wave circuit, converts ac voltage from the
transformer to dc voltage. The output of this rectifier is filtered and supplied to the battery and load through a
dc circuit breaker.

AC SUPPLY
120/240V 60Hz 5%

f

AC HIGH
CIRCUIT et VOLTAGE _— ALARMS —
BREAKER SHUTDOWN
POWER XFMR ELECTRONIC
CONSTANT VOLTAGE — gfsgg‘lﬁg; — RCE;\?T“"QAC’)“LT - VOLTAGE-CURRENT
FERRORESONANT CONTROL

!

DC
FILTER

!

T RECTIFIER i

LOAD DC
LOAD —egp——— DISCONNECT —t CIRCUIT T— BATTERY
(OPTIONAL) BREAKER

FIGURE 1.1 Block Diagram
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1.2 SPECIFICATIONS

The following specifications are the HRT Series line of controlled ferroresonant power supplies. Individual
units are supplied with their own particular specifications.

INPUT
Voltage: 120/208/240 V, single-phase, field-changeable.
Frequency: 57 to 63 Hz; 60 Hz nominal
Input Noise: Within requirements NEMA PE-7, for telecommunications and
NEMA PA-5 for utility.
Audible Noise:  Less than 65 dB, A-weighted and measured at five feet from a
vertical surface in a nonreflective environment.
OUTPUT

Rated Voltage: 2.15 volts/cell times the number of series-connected lead-acid
cells for which unit was designed plus one volt. Float and
equalize voltages are continuously adjustable (no taps) over the
nominal voltage range of 2.00 to 2.35 volts per cell at reduced
output.

Voltage Regulation:  + 0.5% for float operations and + 1.0% for equalize operation for
all variations of line and load; + 0.5% for temperature change
with constant line and load conditions.

Noise: 22 dBrnc maximum when connected to a battery of Ah capacity
equal to four times rated output current; 30 mV RMS maximum in
a frequency band of 10Hz to 4 MHz; 200 mV or one percent of
output voltage, peak-to-peak, maximum.

Current Limit:  105% rated current (102% for the HRT 48AC50E), maximum.
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CHAPTER TWO: RECEIVING AND INSTALLATION

2.1 IDENTIFICATION

The model number of an HRT power supply describes its basic operating characteristics. Knowing
these characteristics is essential to proper operation and maintenance and to expected service life and
coverage under warranty. Read the following codes, explanation and examples carefully. When

requesting information or ordering spare parts, please specify the model, serial and specification
number, as shown on the equipment nameplate.

HRT 48AC 100 E
HRT — Model line designation
48 — Nominal dc output voltage
AC - 120/208/240 Vac input
100 — Rated dc current
E — Telecommunications battery eliminator

or

U — Utility battery eliminator

2.2 UNPACKING AND HANDLING

HRT models in the 12-¥2 inch cabinet are shipped in a carton, with the back panel of the unit on the
bottom of the carton. All other models are shipped upright, bolted to a pallet with a carton dropped
over the unit and banded to the pallet. All units may be handled with a hand truck or forklift truck. It
is recommended that units be moved to their locations before removing the packing materials.

To remove the 12-% inch units from the carton, cut the tape that seals the carton, remove the
protective inserts, and lift the unit out of the carton. To unpack all other units, cut the bands holding
the carton to the pallet and lift the carton off the unit. Remove packing materials from around the
cabinet. Remove the bolts holding the power supply to the pallet. CAUTION: When cutting bands,
hold the banding to prevent it from whipping out towards you. Remove the unit from the pallet
and move it to its mounting location, using a suitable lifting device. Move the unit by the lifting eyes
at the top of the unit or from the bottom of the unit.

IMPORTANT: Check packing materials for packing slip and other information.
Carefully inspect the power supply for loosened connections or mountings, dislodged circuit boards,

and other disruptions that might have occurred during shipping. Report problems as soon as possible
to your C&D representative.
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2.3 STORAGE

If you are not going to use the power supply immediately, store it (fully packed, if possible) in a
clean, dry place, protected from physical damage, airborne contaminates and moisture. HRT power
supplies may be stored safely for up to one year at temperatures of -40 F (-40 C) to +185 F (85 C) an
relative humidity of five percent to 95 percent, noncondensing.

2.4 LOCATION AND MOUNTING

Install power supplies in a cool clean, dry place, protected from overhead drip. Avoid locations that
would subject the equipment to extreme vibration, which could cause malfunctions. Also provide
adequate ventilation to remove heat. Environmental operating limits for the HRT power supply are as
follows:

Ambient temperature: 32 F (0C)to 122F (50 C)

Relative humidity: zero to 95 percent, noncondensing

Altitude: Maximum rating to 3,300 ft (1,000 M); derating above. Maximum
operating altitude 10,000 ft (3000 M)

HRT power supplies may be mounted on relay racks, walls and, in some cases, floors. To mount a unit to a
wall, remove brackets from middle of cabinet and reinstall them at the rear. Brackets are available from C&D
for floor mounting.

2.5 AC POWER REQUIREMENTS

Nominal voltage of the ac source must match that of the HRT power supply. Check the card supplied to see
that the primary transformer is connected for the incoming ac line voltage. If it is not, refer to the wiring
diagram associated with your rectifier.

For the power supply to function properly, ac supply voltage must be within the following ANSI Standard
ranges:

VOLTAGE, ALTERNATING CURRENT
NOMINAL MINIMUM MAXIMUM

120 106 127
208 184 220
240 212 254

If sustained voltage fluctuations are beyond these ranges, contact the C&D Field Service Department
at 1-800-299-3907.

2.6 CONNECTIONS

CAUTION: Be sure the dc breaker is “OFF” and that positive-to-positive and
negative-to-negative polarity are observed when connecting battery to power

supply. In all installations using a battery, connect the load to the battery
terminals, not to the power supply.
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IMPORTANT: This equipment must be installed by competent personnel who are familiar with both
local and national electrical codes.

All connection terminals are within the power supply cabinet and may be reached by removing the
door panel and opening the hinged instrument panel at the front of the unit. The location of input and
put out power connections are shown in Figure 2.2. Conduit holes for power cables are provided in
the tip panel. Knockouts or covered access holes are provided in the sides.

The HRT power supply should be connected either to a fused ac disconnect switch or to an ac circuit
breaker. Before selecting the rating of the protective device and the size of ac and dc cables, check
the equipment nameplate or "Specifications" in Section 1 for rated currents.

In sizing cables and protective devices, follow the National Electrical Code (NEC) or other acceptable
standard. In all cases, cable ampacities and protective device ratings must be equal to or greater than
the ratings of the power supply circuit breaker.
SUMMARY
4—
LOAD } [ E __

SHARING ]

AC INPUT CONNECTIONS DC OUTPUT CONNECTIONS:

pefalefefefs o] [LLT  [elefe]efs]e]
TB1 TB3

TB2

LINE 2 OR
NEUTRAL . +
LINE 1

00000000
1 2 3 4 5 6 7 8 9 FRONT OF CONTROL BOARD

DOOO0O0O00OO DC OUTPUTLUGS /—\/\
ALL MODELS EXPECT HRT 24AC 200 -

The ac terminal block is oriented vertically in the HRT24AC200. The terminal numbering is identical to the HRT48AC100.
The dc terminal block for the HRT24AC200 is oriented vertically, with the positive terminal to the left and the negative terminal to the right.

TB1 - Terminal block for load sharing TB3 - Connection block for customer

TB2 - HVSD Customer Alarm Connection summary alarm - HVSD, HVA, LVD, and NCA alarms
TB2-Pin1-NO TB3 - Pin 1 and Pin 4 - NO

TB2-Pin2-C TB3-Pin2and Pin5-C

TB2-Pin3-NC TB3 - Pin 3 and Pin 6 - NC

FIGURE 2.2 — Connection Diagram

2.7 VOLTAGE CHANGEOVER

HRT Power supplies without preset ac input voltage connections may be connected to 120, 208, or 240 Vac by
using jumpers as shown on appropriate drawings in Chapter 7.

CAUTION: When making a voltage changeover, DO NOT reposition any wires except the jumper wires on
the voltage changeover terminal block. (See Wiring Diagrams located in back of manual)

2.8 GROUNDING

This power supply must be securely grounded to protect operating and service personnel. The ground
system must be designed to eliminate ground divergence from occurring and meet the requirements of
the National Electric Code (NEC). For installation convenience a ground terminal (labeled “GND”) is
provided.
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2.9 FUNCTIONAL TEST

If possible, before permanently mounting the power supply and placing it in service, conduct the
following tests to see if the unit is operating correctly.

PROCEDURE

1. Ground the unit and connect it to an ac source and dc load, as described above. For acceptance
testing, dc load can be smaller than specified operating load. Open the ac and dc breaker.

2. Close the ac breaker.

3. Referring to drawings in back of manual, set the float/equalize rocker switch so the float LED
indicator is lit and unit is in float mode. Set the remote/local slide switch to “LOCAL” position..
If the unit is operating properly, the following LED indicators will be lit:
e “ACON”
“RECT FAIL”
“NCA

The ammeter will read zero and the voltmeter will display the float voltage specified on the equipment
order, or if a voltage is not specified, the voltage reading will be 2.20 times the number of lead-acid cells
for which the unit was designed.

4. Set the float/equalize switch so equalize LED indicator is lit and unit is in equalize mode. The
voltmeter will display the equalize voltage specified on the equipment order, or if a voltage is not
specified, the voltage reading will be 2.33 times the number of lead-acid cells for which the unit
was designed.

NOTE: If the unit has an option board, the unit may go into equalize for
the period set on the timer.

5. Set the float/equalize switch so the float LED indicator is lit and unit is back in float mode. Close
the dc breaker. Adjust the dc load to about 10 percent of the power supply rating. If the unit is
operating properly, the “NCA” LED indicator will go out; the voltage will be the desired float
voltage and the ammeter should display the dc output current.

6. Open ac and dc breakers. The acceptance test is finished.

CAUTION: DC output cans may still be charged after breakers are opened.

If you did not obtain the results described above, repeat the entire test in sequence. If the unit still
does not respond contact you local C&D representative for assistance.
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CHAPTER THREE: OPERATION AND MAINTENANCE

3.1 TURN-ON PROCEDURE

After making all connections to the power supply and checking them for tightness use the following
procedure to energize the equipment:

1. Place the float/equalize rocker switch in the float position and set the local/remote switch to local.
2. Close the ac circuit breaker. Wait several seconds for the dc voltage to reach its set point.

3. Close the dc circuit breaker. If inrush of current trips the dc breaker, reset it and proceed. Refer
to drawings in back of manual for location of switches.

NOTE: Float and equalize voltage levels are factory-set and are shown on a red

card attached to the inside of the front panel. If you wish to change these settings

for your application, please refer to section 3.3, “Service adjustments”.
The following are typical float and equalize voltages, on a per-cell basis for different types of
batteries. Refer to the battery manual for cell voltage recommendations.

Table 1

TYPICAL FLOAT/EQUALIZE VOLTAGES

CELL VOLTAGE
BATTERY TYPE FLOAT EQUALIZE

LEAD-ANTIMONY
(1.210 Specific gravity) 2.15-2.17 2.33

LEAD-CALCIUM
(1.210 Specific gravity) 2.17-2.22 2.33*

NICKEL-CADMIUM 1.43 1.55
NICKEL-IRON 1.50-1.55 1.60-1.65

LEAD-ACID VALVE-

REGULATED (SEALED)

(1.300 Specific gravity) 2.25-2.30
(1.290 Specific gravity) 2.25-2.30
(1.245 Specific gravity) 2.17-2.22

*Additional equalize charging is not normally recommended after initial charge.
Consult battery manufacturer or your battery manual for further recommendations.
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3.2 OPERATOR ADJUSTMENTS

The following two adjustments do not require the special knowledge and skills of a technician. They can be
made externally, without access to the inside of the equipment.

3.2.1 Float voltage, operating

The setting of the float potentiometer FL on the front panel determines the float voltage level, provided the
float/equalize rocker switch is in the float position. Turning the potentiometer clockwise increases float
voltage. Turning it counterclockwise decreases float voltage.

To adjust float voltage correctly, the battery should be fully charged with some load connected. Adjust the
float potentiometer only while the power supply is operating. Be sure the actual output current is less than the
rated output current.

3.2.2 Equalize voltage, operating:

The setting of the equalized potentiometer EQ on the front panel determines the equalize voltage level,
provided the float/equalize rocker switch is in the equalize position. With the power supply operating, turn the
potentiometer to adjust equalize voltage. Increases by turning clockwise; decrease by turning
counterclockwise. The equalize setting depends on the kind of battery connected (as shown in Table 1 and on
the maximum limiting voltage of the connected load equipment.

NOTE: If lead-calcium batteries are connected, equalize and float voltages typically have

the same setting, since lead-calcium cells normally require no equalize charging. Consult
your battery manufacturer for more information.

3.3 SERVICE ADJUSTMENTS

CAUTION: Operating an HRT power supply at more than it’s rated
current is not recommended. The current limit setting should not be
greater than 105 percent for all models, except the HRT 48AC50E.

The HRT48ACS50E current limit should not be set greater than 102
percent.

IMPORTANT: All of the adjustments described below require access to the interior of the power supply
enclosure. They must be performed by a qualified technician who is familiar with the HRT power supply and
with electrical safety procedures.

CAUTION: Lethal voltages are present within this equipment. Please DO NOT perform tests or adjustments
that can not be done safely.

NOTE: If either float or equalize coarse adjustments are made, the current limit must also be checked and
adjusted as required.

If the voltage on a replacement board will not adjust, the current limit adjustment may be turned fully
counterclockwise. If so turn the current limit clockwise several turns, then adjust the voltage. Be sure to reset
the current limit as part of servicing the unit.
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3.4 CURRENT LIMIT:

The current limit is factory preset to 105 percent of the rated current, except for the HRT48AC50E that is set to
102 percent of the rated current. If a lower limit is desired, it may be set within a range of 50 percent to 105
percent of the dc rated output, except the HRT48AC50E which is with a range of 60 percent to 102 percent of
the rated dc output, using potentiometer R49 on the control board.

Potentiometer R49 is labeled “CL” and is located on the bottom edge of the control board. Clockwise turning
increases the current; counterclockwise turning decreases it. To adjust the current limit, follow one of the
procedures below.

If dummy load is available, then:

1. Increase load until it exceeds the desired set point.

2. Turn “CL” slowly counterclockwise until you reach the desired setting. For example, to set a 90 percent
current limit on a power supply rated at 30 amps, stop turning when you reach 27 amps.

3. Remove dummy load.

If dummy load is not available but some system load is, then:

1. Open the ac circuit breaker.

2. Allow battery voltage to drop to about 90 percent of float voltage. This will discharge the battery enough
to make the power supply operate in the current limit mode when it is turned on again.

3. Close the ac breaker.

4. Turn “CL” slowly until the desired setting is reached.

NOTE: Current limit on replacement boards may be fully counterclockwise. This is not a sign of a defective
board.

3.5 HIGH-VOLTAGE ALARM (HVA)

CAUTION: Do not exceed maximum system bus voltage when setting
or checking this function.

Description: The high-voltage alarm monitors dc output voltage and activates local and remote alarms when
voltage raises beyond a preset level. The HVA remains activated as long as a high-voltage condition exists.

Preferred method of adjustment: Set the high-voltage alarm by turning potentiometer R41 (labeled “HVA” on
control board) clockwise to increase the alarm trip level voltage, counterclockwise to decrease it. To adjust the
HVA, connect a high-impedance voltmeter between TP1 and J3-12. Set the power supply to the equalize mode
and adjust equalize voltage to the desired HVA trip limit. Turn R41 counterclockwise until the voltage reading
is zero. Then, turn it slowly clockwise until voltage increases to about 15 volts. The alarm voltage level is
now set.

Alternate method of adjustment: Set the power supply to the equalize mode and adjust equalize voltage to the
desired alarm trip level voltage. Turn R41 clockwise until the HVA LED indicator turns off. Then, turn it
very slowly counterclockwise until the HVA LED lights up again.

NOTE: The HVA LED indicator on the front panel will not light at the same time as the 15-volt level is
reached because of a time delay in alarm operation.

To check the HVA trip level setting to the power supply to equalize, and while monitoring the output voltage,
very slowly increase the output voltage until the alarm is activated.

IMPORTANT: Reset the equalize potentiometer after adjusting the HVA.
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3.6 HIGH-VOLTAGE SHUTDOWN (HVSD)

CAUTION: Do not exceed maximum system bus voltage when setting
or checking this function.

Description: The high-voltage shutdown monitors the dc output voltage and turns the power supply off if the
voltage exceeds a preset level, protecting both load and power supply. The HVSD works by energizing a trip
coil on the ac input circuit breaker. After it has been activated and as long as voltage is present on the output,
the HVSD lights a blinking LED indicator on the front panel. This shows the reason for the power supply
shutdown. The function is reset by opening the dc breaker, until the LED stops flashing. The power supply
may now be restarted by closing the ac breaker, followed by the dc breaker 15 seconds later.

NOTE: If the HVSD continues to shut down the power supply, refer to “Adjustment” below or to the
“Troubleshooting” section of this manual. The HVSD cannot operate when the no-charge alarm (NCA) is
energized.

Preferred method of adjustment: Set the HVSD by turning potentiometer R52 (labeled HV'S on control board)
clockwise to increase trip level voltage, counterclockwise to decrease it. To adjust, connect a high-impedance
voltmeter from TP9 to J3-12. Set the power supply to the equalize mode and adjust the equalize voltage to the
desired HVSD trip level. Adjust the HVSD by turning R52 clockwise until the voltage rating is zero. Then,
turn it counterclockwise until the voltage increases to about 15 volts. This sets the trip level. NOTE: By
performing the above adjustment at zero output current, the HVSD trip level may be set without the power

supply tripping off.
If the HVSD LED indicator does not flash and the ac circuit breaker trips consult the troubleshooting section.
IMPORTANT: RESET THE EQUALIZE POTENTIOMETER AFTER ADJUSTING THE HVSD.

NOTE: For valve-regulated (sealed) batteries, the HVS should be set for
2.40 volts per cell.

3.7 SECONDARY HIGH-VOLTAGE SHUTDOWN (HVSD)

Description: The secondary high-voltage shutdown (HVSD) monitors the dc output voltage and turns off the
power supply if the voltage exceeds a factory-set limit for approximately three seconds. The secondary
shutdown works by energizing the trip coil in the ac circuit breaker and by turning the triac on. When active,
the LED on the circuit board is illuminated. The NCA does not affect the operation of this protection circuit
board, which is mounted either to a bracket on the bottom or top of the power supply or to the left wall of the
cabinet.

To reset the protective circuit, the ac circuit breaker and the dc circuit breaker must be opened and the output
filter capacitors totally discharged (0 volts dc output).

Adjustment: The protective circuit is factory set at 30.7 volts for a 12-cell unit or 61.2 volts for a 24-cell unit,
+ 0.2 volts. The level is not field-adjustable.
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3.8 LOW-VOLTAGE ALARM (LVA)

Description: The low-voltage alarm monitors dc voltage and activates and LED indicator when voltage falls
blow a preset limit. The LVA will operate as long as a battery or other voltage source is present — even if the
power supply is shut down or the ac source has failed.

Preferred method of adjustment: To set the LVA, turn potentiometer R42 (labeled “LVA” on control board)
clockwise to increase or counterclockwise to decrease the trip voltage level. To adjust, connect a high-
impedance voltmeter between TP-8 and J3-12. Set the power supply to the equalize mode and adjust equalize
voltage to the desired alarm voltage. Turn R42 clockwise until the voltage drops to zero. Then, turn it slowly
counterclockwise until the meter reads 15 volts. The LVA level is now set.

NOTE: The front panel LVA LED indicator will not light at the same
time the 15-volt level is reached because of a time delay in alarm
operation.

Alternate method of adjustment: Set the power supply to equalize and adjust the equalize voltage to the desired
level. Turn R42 clockwise until the LVA LED indicator goes off. Then, turn it very slowly counterclockwise
until the LED lights again. The alarm level is now set.

To check the LVA setting, slowly adjust the equalize voltage from above to below the desired alarm voltage.
Or, set the power supply to “Float”, close the ac breaker, and partially discharge the connected battery.
Monitor the output voltage until the desired alarm voltage is reached.

IMPORTANT: RESET THE EQUALIZE POTENTIOMETER AFTER ADJUSTING THE LVA.
3.9 NO-CHARGE ALARM (NCA)

Description: The no-charge alarm is a low-current alarm. It monitors power supply output current and
activates local and remote alarms when this current drops below a preset level. NCA operation prevents
operation of the HVSD. It also disconnects load-sharing circuitry from power supplies, which are connected in
parallel. Do not set the NCA to less than two percent of the rated output of the power supply.

Preferred method of adjustment: To set the NCA turn potentiometer R47 (labeled NCA on the control board)
counterclockwise to increase the current level. Clockwise to decrease it. With the power supply operating,
load the power supply to obtain the desired current for the alarm to operate. For currents above the desired
current, the alarm is inactive. For currents below the desired current, the alarm is active. Turn R47
counterclockwise until the NCA LED indictor goes off. Then turn it slowly clockwise until the LED lights
again. The NCA is now set.

Alternate method of adjustment: With batteries and load connected, adjust the power supply voltage until the
output current is the desired operating current for the alarm. Currents above the desired operating current leave
the alarm inactive. Currents below the desired current activate the alarm. Turn R47 counterclockwise until the
NCA LED indicator goes off. Then, turn it slowly clockwise until the LED lights again. You may need to
readjust power supply voltage during this procedure as the load discharges the batteries.

To check the NCA setting, adjust either the load or the output voltage so power supply current drops below the
alarm set point. Note current at which alarm operates.

IMPORTANT: RESET OUTPUT VOLTAGE LEVELS AFTER ADJUSTING THE NCA.

NOTE: Setting the NCA too low may result in HVSD operation.
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3.10 GROUND FAULT ALARM [+ GRND] (UTILITY)

Description: The ground fault alarm indicates if a substantial current path is present from an output lead to the
ground. The presence of a current path will activate the appropriate LED.

Adjustment: The sensitivity level of the alarm is selectable between either 1 mA or 5SMA by J7 and J8. For 1
mA sensitivity, place the shorting jumpers of pins 2 and 3 of J7 and pins 2 and 3 of J8. For 5 mA sensitivity,
place the short jumpers on pins 1 and 2 of J7 and pins 1 and 2 of J8. Removing the jumpers and not replacing
them on the appropriate pins will result in a ImA sensitivity.

3.11 LOAD SHARING

Description: Load sharing allows two or more HRT power supplies connected in parallel to share a load in
proportion to their ratings, HRT power supplies will share a load within five percent of the rating of the largest
unit between 10 percent and 100 percent of their ratings.

Connection: Connect all load sharing power supplies to the system bus, using equal lengths of properly sized
cable from the output of each unit. Connect a #18 AWG insulated wire from TB1-1 on the HRT control board
to the appropriate terminal in the other unit.

Adjustment: For each power supply, remove connections to TB1-1 and energize only that unit. Set output
voltage in both float and equalize mode to the desired levels. Use a digital dc voltmeter for this adjustment.
Connect the dc voltmeter between TB1-1 and J3-12.

With no load on the power supply, adjust the load share control (R43) to obtain 5.00 volts on the TB1-1
terminal. Individually adjust all other HRT power supplies in the same manner.

For two power supplies: reconnect the #18 AWG wire between the two units. Energize both units. Add some
load to the system and adjust R43 on the unit with the lower output current until the load share control matches
the output current of the other unit. For best results, the load should be between 50 percent and 100 percent of
the combined rating of the two power supplies.

For more than two power supplies: Energize two units and adjust them as described above.

NOTE: Only the units operating should have any connections to the TB1-
1 terminals. For each additional unit set the unit as described in the
paragraph “Adjustment,” above. Then add additional units, one at a time,
connecting the #18 AWG wire to TB1-1 from the units already load
sharing and adjustment R43 (load share control) on each added unit until
all units are balanced and sharing the load. For best results, the system
load should be between 50 percent and 100 percent of the combined rating
of the operating power supplies.

Operational notes — load sharing:

1. Load sharing is not intended to be effective below 10 percent of the sum of the rectifier-rated output.
Operation below 10 percent load may cause unequal outputs or loss of output current from one of the
paralleled units. Where paralleled units are used to load a battery before the system load is installed. We
recommend only one power supply be operated.

2. Occasional minor changes in the power supply output current may occur when paralleled units
are operated at light loads. This indicates the transfer of small currents between units and does
not affect the load.
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3. If output voltages are misadjusted, oscillation or “hunting” may occur. To remedy this, energize
only one unit at a time and adjust its output voltage to the desired level using a digital voltmeter.

3.12 RECTIFIER FAIL (RECT. FAIL)

The rectifier fail is not user adjustable. It is activated by the individual alarms: the high-voltage
shutdown, no-charge alarm, and loss of ac power. The summary alarm relay is operated with the
rectifier fail. The summary alarm relay is de-energized by an alarm condition. Alarm contact
connections are made via the screw terminals a TB3 on the control board.

3.13 MAINTENANCE

CAUTION: Before performing any maintenance, shut off ac input
power and disconnect the battery from the power supply. Also

discharge filter and resonant capacitors if required.

The HRT power supply is designed to provide years of trouble-free service. To obtain optimum
performance, we recommend you perform the following preventive maintenance and inspections
periodically:

e Good ventilation is essential to power supply operation. Check the area around the unit to assure
nothing interferes with the free movement of cooling air around internal components.

e Clean equipment operates cooler and performs better. Blow out the power supply periodically
with dry, low-pressure air to remove built-up dust.

e Check all connections at least twice a year for tightness. Clean and retighten as necessary.

e Check ac and dc capacitors for leakage, case or seal rupture, and screw tightness. DC capacitors
more than five years old or showing signs of degradation should be removed and checked for
excessive leakage current and replaced if necessary. (Refer to Chapter 4: Troubleshooting)

e Float and equalize voltages should be checked and adjusted as described at the beginning of this
section.

e Excessive overloads may damage the power supply. Check the current limit periodically as
described in “Current limit” above.

e  Check panel meters periodically against portable standards.
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CHAPTER FOUR: TROUBLESHOOTING

4.1 PROCEDURE

The chart below is designed to help a qualified technician diagnose the causes of power malfunctions
and remedy them in a logical and efficient manner. Use it with the component location drawings and
wiring and schematic diagrams that follow in Chapter 7. A section on “Checking components,” also
in this section, will help you diagnose a repair malfunctions in specific components.

SERVICE NOTE: To check power circuit:
1. Disconnect control board.
2. Open the dc circuit breaker.
3. Close the ac circuit breaker.

If power circuit is functioning properly, the unit will deliver dc voltage. If this does not occur, follow
the appropriate procedure in the troubleshooting chart below.

WARNING: Lethal voltages are present within an HRT power supply.
For your own safety, before attempting any of the following
procedures, disconnect both the ac power source and the battery, and

discharge the filter and the resonant capacitors if required. If a
particular check requires ac or dc power, or both follow carefully the
specific procedures for that test.

4.2 TROUBLESHOOTING CHART
TROUBLESHOOTING

CHART

Problem Possible Causes Solutions

AC breaker trips 1. Short in ac power circuit a. Inspect primary wiring for shorts or

ground connections

2. Input connected for wring a. Check position of jumpers on voltage
voltage changeover diagram, Fig. 2.6
3. High-voltage shutdown is a. Remove load and check for high voltage
operating
4. Secondary high-voltage a. Check for high voltage
shutdown is operating b. Defective shutdown board

5. Input voltage is outside ANSI a. Measure input voltage
range

6. AC frequency is less than 57 a. Check input frequency
Hz

7. Short in power transformer a. Inspect transformer primary for signs of

winding overheating
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TROUBLESHOOTING
CHART (continued)

Problem

Possible Causes

Solutions

No dc output (current or
voltage)

Note:

Panel voltmeter maybe
defective --- Check volt-
age at output terminals

using portable meter.

Low dc output voltage
Note:

Panel voltmeter may be
defective --- check
voltage at output
Terminals using
portable meter.

1. AC power outage

a. Check ac voltage on both sides of
breaker

2. DC breaker open

a. Check dc breaker

b. With unit operating, load connected and
breaker closed, voltage across breaker
should be zero.

3. Short in dc power circuit

a. Check secondary power wiring and
terminals for shorts or grounded
connections

b. Check power rectifier diodes

c. Check for shorted dc filter capacitors

1. Short in resonate circuit

a. Check triac

b. Check resonant capacitor
c. Check resonant circuit wiring

2. Open sensing lead

a. Check wiring for continuity

3. Unit in current limit

a. Adjust current limit potentiometer

4. Component failure in
control board

a. Replace control board

5. Voltage misadjustment

a. Adjust float potentiometer
b. Adjust coarse voltage setting on
control board. (Telecommunications only.)

6. Secondary shutdown is
activated

a. Remove load and check for high voltage

b. Defective shutdown board

High dc output voltage

1. Open triac in resonant circuit
2. Open sensing leads

3. Control board failure

Check triac

a. Check for dc voltage between J3-9 and
J3-12 on control board. (2.55V nominal)
. Replace control board

o

fob]

DC breaker trips

1. Battery connection reversed
2. Short in dc power circuit

job]

. Check polarity of battery connections
Check secondary power wiring and
terminals for shorts or grounded
connections

b. Check power rectifier diodes

c. Check dc filter capacitors

tad

Excessive output
current

1. No current limit

a. Current limit improperly set

b. Check shunt/control board
connections

c. Failed component in control board;
replace control board
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TROUBLESHOOTING

CHART (continued)
Problem Possible Causes Solutions
Excessive ripple or 1. Loose filter connections a. Check unit wiring and bus bars for

electrical noise

2. Defective filter capacitor
3. Open power diode

4. DC cable routing (excessive
noise)

5. Improperly-sized battery

QD

fob]

loose or corroded connections

. Check filter capacitors
. Check power diodes

. Check for broken cable

. Check battery rating

No output current

2. Load sharing misadjustment

3. Paralleled charger
all load current

supplying

4. Dc ammeter or shunt defective

oo

o

. Adjust load sharing
. Readjust input voltage and load

sharing

. Insufficient load for load sharing
a.

Readjust output voltage and load sharing

b. Insufficient load for load sharing

a.

Check and replace, if necessary

Oscillations or poor
regulation

1. Loose connection

2. Defective triac
3. Component failure in control
board
B
4. Open power diode

5. Resonant capacitor not
Grounded

a.

Check circuit boards, connectors,
and wiring for poor contacts

. Replace triac
. replace control board

. Check power diodes; replace as

required

. Check ac capacitor case to ground

with ohmmeter

Low output current

1. Loose connections
2. Open power diode

3. Unit in current limit

a. Check wiring
a. Check power rectifier diodes; replace

as required

. Adjust current limit to proper setting

b. Replace control board

Acoustic noise

1. Loose laminations

a. Check air gap areas of power trans-

former and control reactor with insulated
screwdriver

2. Cabinet vibration a. Check welds and bolted joints
Ground lights OFF 1. DC breaker open a. Close unit
with ground on 2. Control board not grounded  a. Ground unit
battery b. check ground from control board to
(Utility models only) instrument panel to cabinet

3. Sensitivity jumpers set a. Set jumpers on J7 and J8 correctly

wrong

4. Detention level too high b. Set board for 1 mA

5. Control board defective a. Replace control board

6. Option board installed wrong  a. Check option board installation
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4.3 CHECKING COMPONENTS

CAUTION: Before performing the following test, disconnect both

the ac power and the battery. Also discharge filter and resonant
capacitors if required.

NOTE: Replace defective components with exact duplicates only. Refer
to Chapter 6 for part numbers.

4.3.1 Diodes

Isolated diode from circuit be removing one of its connections. Then test with ohmmeter, using either
10X or 100X scale. A good diode will show low resistance in one direction, very high resistance in
the other. A short-circuited diode will show no resistance or very low resistance in both directions.
An open diode will show very high resistance in both directions.

4.3.2 Capacitors:

Isolate capacitor from circuit by disconnecting both of it’s leads. Test with an analog ohmmeter
reversing leads for each check. Scale range depends on size of capacitor and type of ohmmeter used.
Start with highest range and work downward. A good capacitor will show a defection toward zero
resistance initially, then a steady increase toward infinite resistance. A short-circuited capacitor will
show zero resistance. An open capacitor will show infinite resistance.

4.3.3 Resistors:

Isolate resistor by disconnecting both of its leads. Test with ohmmeter, starting with lowest scale and
increasing upward. A good resistor will show a specified resistance. A short-circuited resistor will
show zero resistance. An open resistor will show infinite resistance.

4.3.4 Resonant Triac:

To check for short circuit, remove one connection and test with ohmmeter, using either 10X or 100X
scale, A short-circuited triac will show no resistance or very low resistance in both directions.
However, a high resistance in both directions does no necessarily mean that a triac is open.

To check for turn-on, remove one connection. Connection the positive lead of an analog chmmeter to
the triac anode and the negative lead to the cathode. The triac should read open or high resistance.
Connect the gate to the anode with a jumper. A low resistance indicates that the triac is turning on.

4.3.5 Circuit Boards:

None of the components on a circuit board were designed for field repair. Defective circuit boards
should be replaced. See Chapter 6.
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CHAPTER FIVE: OPTIONAL EQUIPMENT
5.1 OPTION BOARD (TELECOMMUNICATIONS)

The option board provides an equalize timer, alarm contacts and load sharing interfacing on one circuit board. The
load sharing interfacing allows the HRT Series units to be connected with units, such as ART Series, which have the
load sharing output referenced to the positive output lead. To install an option board, refer to the table below:

Model Drawing
HRT24AC25E MBC-5544
HRT24AC50E MBC-5544
HRT24AC100E MBC-5332

HRT24AC200E MBC-5471
HRT24AC15E MBC-5544
HRT48AC30E MBC-5544
HRT48AC50E MBC-5332
HRT48AC100E MBC-5333

5.2 ALARM CONTACTS (TELECOMMUNICATIONS)

The alarm contacts are accessible through the terminals on the right side of the circuit board. The terminals are
spring loaded. By pushing the orange tab to the left (total travel is approximately 0.09 inches), the terminal will
open to release or receive a stripped wire. The wire size range is 26-14 AWG. Normally open and normally closed
contacts are provided for no-charge alarm (TB2. NCA), low-voltage alarm (TB6, LVA), high-voltage alarm (TB?7,
HVA), and ac on (TB8, PWR).

The alarm contact position for alarm conditions are:

Alarm Relay Operations
AC power De-energized by alarm conditions

HVA Energized by alarm conditions
LVA De-energized by alarm conditions
NCA De-energized by alarm conditions

5.3 REMOTE CONTROL (TELECOMMUNICATIONS)

Remote control of the float or equalize mode is available through TB5, remote equalize. The contact should be rated for 1
mA, 5-volt operation. To use this feature, remove the jumper from TB5 and connect the remote control contacts to these
terminals.

For remote control of the output mode the local/remote selector switch must be in remote position. With the switch in this
position, the output mode is controlled by the option board and contact status presented to TB5. C closed contact selects float
mode for the rectifier, and an open contact selects equalize mode. If the remote control contact is not used a jumper must be
place between theTB5 terminals as originally provided. If the option board equalize timer (described on Page 19) is in
equalize mode, the remote contact status is ignored. To assure proper operation, a jumper or the remote control contacts must
be connected to TB5.
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5.4 EQUALIZE TIMER (TELECOMMUNICATIONS)

The equalize timer function is activated by changing the local/remote selector switch from local to remote. This action
initiates only one timer cycle. If the HRT is already set to remote, rock the switch from remote to local to remote. When
activated, the unit operates in equalize mode for the number of hours selected via S2 and S3, plus an additional six minutes.
Operation of the remote control contacts connected to RB5 will not initiate a timer cycle.

The switches S3 and S2 select the desired number of hours for the equalize timer cycle. Setting the switches should only be
done by qualified service personnel. Any period from 00 to 99 hours may be set. For periods less than 10 hours, S3 is set to
“0” and S2 is set to the desired number of hours.

External events can affect the equalize timer function. Without a battery connected to the unit, an ac power failure will
terminate the equalize timer cycle. With a battery connected to the unit, an ac power outage will stop the timer for the
duration of the outage. When ac power is restored, the timer will resume operation. Changing the local/remote switch from
remote to local puts the rectifier in the mode selected via the float/equalize switch. Returning the switch to remote activates
the timer as described above. If the TB5 terminals (described above) are connected to open contacts or are otherwise not
shorted together, the HRT will remain in equalize mode after the timer cycle is finished. To assure proper operation, a
jumper or remote control contacts must be connected to TB5.

5.5 LOAD SHARING (TELECOMMUNICATIONS)

CAUTION: All units connected in load sharing via the option board MUST have
their load sharing output referenced to the positive output leads of the units.

WARNING: Improper connection of the load sharing can damage the rectifiers and
may result in personal injury.

The load sharing circuitry on the option board is intended for use with C&D rectifiers, which are not HRT Series or HF
Series. Al load sharing connection between HRT Series or HF Series units should be made on the control board on TB1 or
TB1-1a. All load-sharing connections to all other types of C&D power supplies must be made on TB1 of the option board.

Upon installation, J4 should be set to the nominal output voltage of the rectifier. The jumper J3 should be set to either the
“C&D POWER SUPPLIES” position on the “+” position.

Adjustment: Set the LS voltage on control boards. With ac and dc circuit breaker off, disconnect ribbon cable from J1 on the
option board. Disconnect any wires connected to TB1-1 or TB1 —1a on the control board and energize only that unit. Set
the output voltage in both float and equalize mode to the desired level. Use a digital voltmeter for the adjustment. Connect a
dc voltmeter between LS (TB1-1 or TB1-1a) on the control board and negative voltmeter jack. With no load on the HRT,
adjust the load share control (R43) on the control board to obtain 5.00 volts on the dc voltmeter. De-energize the power
supply and reconnect the ribbon cable to J1 on the option board. Connect a voltmeter between LS (TB1) on the option board
(positive lead) and the positive meter jack (negative meter lead).

For units with J3 set to “C&D CHARGERS”: Close ac breaker and leave the dc breaker open. On the option board turn the
potentiometer R13 fully counterclockwise. (R13 is a 25-turn potentiometer. Several turns may be necessary to go fully
counter clockwise.) Once fully counter clockwise, turn R13 clockwise for 2 % turns.

Adjust potentiometer R14 on the option board for —5.0 volts on voltmeter. Close dc breaker and place rated load on charger.
The voltmeter should read —4.5 volts. If necessary, adjust R13 by one-quarter turn then readjust R14 to obtain the required
levels. Please note R13 and R14 adjustments interact.
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For units with J3 set to “+”:

CAUTION: For this calibration the user must know the desired output voltage for
the load share connection of no load and at rated load. Without this information,

the board cannot be calibrated. The calibration process requires loading the units
to rated current and may be very time consuming. A factory-calibrated board
should not be readjusted unless it is absolutely necessary.

For “positive” (+) load sharing (-10V at 0% load, -2.0V at 100% load), open the ac breaker. Turn the potentiometer R12
(gain) on the option board fully counterclockwise. Once fully counter clockwise, turn R12 clockwise 7% turns. Adjust
potentiometer R14 (zero) on the option board for —10.0V. Close dc breaker and load the HRT to its rated output current.
Verify the voltage is —2.0V. If necessary, readjust R12 and R14 to obtain —10.0 volts at no load and —2.0 volts at rated load.
Note that the R12 and R14 adjustments interact.

For “negative” (-) load sharing OV at 0% load, 8V at 100% load), open the ac breaker. Turn the potentiometer R12 (gain) on
the option board fully counterclockwise. Once fully counterclockwise, turn R12 clockwise 9 turns. Adjust potentiometer
R14 (zero) on the option board for 0.0 volts on the meter. Close the dc breaker and current. Verify the voltmeter reads 8
volts. If necessary, readjust R12 and 8 volts at rated load. Note that R12 and R14 adjustments interact.

5.6 OPTION BOARD (UTILITY)

The option board provides an equalize timer and alarm contacts on one circuit board. The option board is installed as
indicated on the drawings listed below:

Model Drawing
HRT24AC25U MBC-5544
HRT24AC50U MBC-5544
HRT24AC100U MBC-5542

HRT48AC15U MBC-5544
HRT48AC30U MBC-5544
HRT48AC50U MBC-5542
HRT48AC100U MBC-5533

When installing or adjusting an option board be sure the internal wires do not rest against the option board. Refer to the
appropriate installation drawing for more information.
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5.7 ALARM CONTACTS (UTILITY)

The alarm contacts are accessible through the terminals on the right side of the circuit board. The terminals are spring-
loaded. By pushing the orange tab to the left, the terminal will open to release or receive a tripped wire. The wire size range
is 26-14 AWG. Normally, open and closed contacts are provided for no-charge alarm (TB2, NCA), negative lead ground
faults (TB3-GND), positive lead ground faults (TB4+GND), low-voltage alarm (TB6, LVA), high-voltage alarm (TB7,
HVA), and ac on (TB8, PWR). The operation is described I the following table:

Relay Operation
De-energized by alarm conditions
Energized by alarm conditions

De-energized by alarm conditions
Energized by alarm conditions
Energized by alarm conditions
De-energized by alarm conditions

5.8 REMOTE CONTROL (UTILITY)

Remote control of the float or equalize mode is available through TB5, remote equalize. The contact should be rated for 1
mA, 5 volt operation. To use this feature, remove the jumper from TB5 and connect the remote control contacts to these
terminals.

For remote control of the output mode, the local/remote selector switch must be in remote position. With the switch in this
position, the output mode is controlled by the option board and contact status preset to TB5. A closed contact selects float
mode for the rectifier and an open contact selects equalize mode. If the remote control contact is not used, a jumper must be
placed between the TB5 terminals as originally provided. If the option board equalizer timer (described below) is selecting
equalize mode, the remote contact status is ignored. To assure proper operation, a jumper or remote control contacts must be
connected to TB5.

5.9 EQUALIZE TIMER (UTILITY)

The equalize timer function is activated by changing the local/remote selector switch form local to remote. This action
initiates only one timer cycle. If the HRT is already set to remote, rock the switch from remote to local to remote.

When activated, the unit operates in equalize mode for the number of hours selected via S2 and S3, plus an additional six
minutes. Operation of the remote control connected to the TB5 will not initiate a timer cycle.

The switches S3 and S2 select the desired number of hours for the equalize timer cycle. Setting the switches should only be
done by qualified service personnel. Any period from 00 to 99 hours may be set. For periods less than 10 hours, S3 is set to
zero an S2 is set to the desired number of hours.

External events can affect the equalize timer function, an ac poser failure will terminate the equalize timer cycle. Changing
the local/remote switch from remote to local puts the rectifier in the mode selected via the float/equalize switch. Returning
the switch to remote activates the timer as described above. If the TB% terminals (described above) are connected to open
contacts or are otherwise not shorted together, the HRT will remain in equalize mode after the timer cycle is finished. For
proper operation, a jumper or remote control contacts must be connected to TB5.
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5.10 LIGHTING ARRESTERS

Optional lightning arrestors for the dc input are available for all HRT models.

Model: Drawing
HRT24AC25E MBC-5488
HRT24AC50E MBC-5488
HRT48AC15E MBC-5488
HRT48AC30E MBC-5488
HRT24AC25U MBC-5488
HRT24AC50U MBC-5488
HRT48AC15U MBC-5488
HRT48AC30U MBC-5488
HRT24AC100E KBC-5295
HRT48AC50U KBC-5295
HRT24AC100U KBC-5295
HRT48AC50U KBC-5295
HRT24AC200E KBC-5296
HRT48AC100E KBC-5296
HRT48AC100U KBC-5296

5.11 GROUND VOLTMETER SWITCH (UTILITY)

The ground voltmeter switch allows the internal analog voltmeter and/or an external voltmeter connected to the pin jacks to
measure the potential from either output lead to ground. Normal readings are approximately six volts from ground to the
negative output lead. The positive lead to ground will be approximately 40 volts and 20 volts for nominal 48 and 24-volt
units, respectively. The dissymmetry in voltage measurements is due to the ground detection scheme for the ground lights.
The ground voltmeter switch does not provide correct information to the digital meter but does provide correct voltages to the
pin jacks.

5.12 ONE PERCENT METERS (UTILITY)

One percent analog voltmeters and ammeters are available on the utility models. The meters are identical in size and
appearance to the standard meters but are more accurate.
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CHAPTER SIX: REPLACEMENT PARTS LISTS

INTERNAL CIRCUIT BREAKER
RATED RATED CIRCUIT BREAKER INTERRUPTING RATING
MODEL AC DC RATINGS (AMPS) (AMPS)
CURRENT® | VOLTAGE® ACO® DC ACO DC

HRT24AC25E 7.6/4.43.8 26.8 16/8/8 35 5000 @ 250 Vac 5000 @ 125 Vdc
HRT24AC50E 15/8.7/7.5 26.8 30/15/15 70 5000 @ 250 Vac 5000 @ 125 Vdc
HRT24AC100E 32/19/16 268 80/40/40 or 125 5000 @ 250 Vac 10,000 @ 125 Vdc
60/30/30@ 25,000 @ 65 Vdc
HRT24AC200E 58/33/29 26.8 100/50/50 250 5000 @ 250 Vac 10,000 @ 125 Vdc
25,000 @ 65 Vdc

HRT48AC15E 8.6/5/4.3 52.6 20/10/10 20 5000 @ 250 Vac 5000 @ 125 Vdc
HRT48AC30E 18/10.3/9 52.6 40/20/20 40 5000 @ 250 Vac 5000 @ 125 Vdc
HRT48AC50E 28/16/14 52.6 60/30/30 70 5000 @ 250 Vac 5000 @ 125 Vdc
HRT48AC100E 58/33/29 52.6 100/50/50 125 5000 @ 250 Vac 10,000 @ 125 Vdc
25,000 @ 65 Vdc

HRT24AC25U 7.6/4.4/3.8 26.8 16/8/8 35 5000 @ 250 Vac 5000 @ 125 Vdc
HRT24AC50U 15/8.7/75 26.8 30/15/15 70 5000 @ 250 Vac 5000 @ 125 Vdc
HRT24AC100U 32/19/16 26.8 60/30/30 125 5000 @ 250 Vac 5000 @ 125 Vdc
HRT48AC15U 8.6/5/4.3 52.6 20/10/10 20 5000 @ 250 Vac 5000 @ 125 Vdc
HRT48AC30U 18/10.3/9 52.6 40/20/20 40 5000 @ 250 Vac 5000 @ 125 Vdc
HRT48AC50U 28/16/14 52.6 60/30/30 70 5000 @ 250 Vac 5000 @ 125 Vdc
HRT48AC100U 58/33/29 52.6 100/50/50 125 5000 @ 250 Vac 5000 @ 125 Vdc

(DRated currents are presented in the form 120V/208V/240V connected inputs.

(@Rated voltage is calculated per NEMA PE7 — 1985. In practice, voltage should be adjusted to the battery manufacturer’s
recommendations. (NEMA PE7 =2.15 X number of cells + 1 volt)

(dBreaker fusing of four times rating is required. Otherwise the rating is 1000A @ 250 Vac.
@Early models shipped with either 80/40/40 or 60/30/30 breakers. Recommended replacement is 60/30/30.
®AC breaker ratings are 120V//208V/240V connected inputs. Poles are paralleled for 120V.
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REPLACEMENT PARTS FOR HRT 24 AC 25E AND HRT 24 AC 25U

SCHEMATIC C&D
ITEM LEGEND PART NUMBER QUANTITY DESCRIPTION
- - - - Cabinet outline
41 - JN-38A 1 Name plate
- AM IM-242 1 Ammeter, 50A, 50mV, YEW
- VM JM-239 1 Voltmeter, 50V YEW
4 ACB JR-751 1 AC circuit breaker, 2-pole, 8A, 250 Vac
5% DCB JR-755 1 DC circuit breaker, 1-pole, 35A, 125Vdc
- DCB JR-798 1 DC circuit breaker, 2-pole, 35A, 125Vdc
- CBA NBC-2155 1 Analog meter control board, telecommunications
- CBA NBC-2157 1 Analog meter control board, utility
- CBA NBC-2158 1 Digital meter control board, utility
19 RR T-1900 1 Resonant reactor
- TS1 JL-918 1 AC input terminal strip
- TS2 JL-898 1 DC output terminal strip
55 GND JH-1315 1 Ground lug
21 PEX T-1898 1 Power transformer
11 C1 JC-135 1 Filter capacitor, 48,000 uF, 40 Vdc
11 c2 JC-186 1 Filter capacitor, 145,000 uF, 40 Vdc
18** RA JS-882 1 Triac/rectifier assembly
12 RC JC-32 1 Resonant capacitor
23 R1, R2 JE-630 1 Resonant resistor, 1.5 ohm, 110W
19 FC T-1902 1 Filter choke
- AS IM-248 1 Ammeter shunt, 50A, 50mV
** TRIAC JS-826 1 Triac, 35A, 600V
- - JS-883 1 Diode module, 30A, 400V
17 AXF JT-276 1 Transformer, 36V C.T., 30VA
- - JA-2031-150V 1 Surge protector
- HVSD NBC-2341-24 1

Secondary high-voltage shutdown board

**|ndicates recommended spare part. Item numbers refer to drawings in Chapter 7.

REPLACEMENT PARTS FOR HRT 24 AC 50E AND HRT 24 AC 50U

SCHEMATIC C&D
ITEM LEGEND PART NUMBER QUANTITY DESCRIPTION
- - - - Cabinet outline
41 - JN-38A 1 Name plate
- AM JIM-243 1 Ammeter, 75A, 50mV, YEW
- VM JM-239 1 Voltmeter, 50V YEW
4 ACB JR-753 1 AC circuit breaker, 2-pole, 15A, 250 Vac
5% DCB JR-709 1 DC circuit breaker, 1-pole, 70A, 125Vdc
- DCB JR-800 1 DC circuit breaker, 2-pole, 70A, 125Vdc
- CBA NBC-2155 1 Analog meter control board, telecommunications
- CBA NBC-2157 1 Analog meter control board, utility
- CBA NBC-2158 1 Digital meter control board, utility
19 RR T-1901 1 Resonant reactor
- TS1 JL-918 1 AC input terminal strip
- TS2 JL-898 1 DC output terminal strip
55 GND JH-1315 1 Ground lug
21 PEX T-1897 1 Power transformer
11 C1l JC-186 2 Filter capacitor, 145,000 uF, 40 Vdc
11 c2 JC-186 1 Filter capacitor, 145,000 uF, 40 Vdc
10** RA JS-881 1 Triac/rectifier assembly
18 RC JC-61 1 Resonant capacitor, 18 uF, 660 Vdc
12 R1,R2 JE-630 1 Resonant resistor, 1.5 ohm, 110W
19 FC T-1903 1 Filter choke
- AS IM-249 1 Ammeter shunt, 75A, 50mV
> TRIAC J5-826 1 Triac, 35A, 600V
- - JS-878 1 Diode module, 60A, 400V
17 AXF JT-276 1 Transformer, 36V C.T., 30VA
- - JA-2031-150V 1 Surge protector
- HVSD NBC-2341-24 1

Secondary high-voltage shutdown board

* “E” suffix models use a single-pole breaker. “U” suffix models use a double-pole breaker.
**|ndicates recommended spare part. Item numbers refer to drawings in Chapter 7.
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REPLACEMENT PARTS FOR HRT 48 AC 15E AND HRT 48 AC 15U

SCHEMATIC C&D

ITEM LEGEND PART NUMBER QUANTITY DESCRIPTION
R - - - Cabinet outline
41 - JN-38A 1 Name plate
- AM JM-241 1 Ammeter, 20A, 50mV, YEW
- VM JM-240 1 Voltmeter, 80V YEW
4 ACB JR-752 1 AC circuit breaker, 2-pole, 10A, 250 Vac
5* DCB JR-754 1 DC circuit breaker, 1-pole, 20A, 125Vdc
5* DCB JR-797 1 DC circuit breaker, 2-pole, 20A, 125Vdc
¥ CBA NBC-2155 1 Analog meter control board, telecommunications
-* CBA NBC-2157 1 Analog meter control board, utility
- CBA NBC-2158 1 Digital meter control board, utility
19 RR T-1912 1 Resonant reactor
- TS1 JL-918 1 AC input terminal strip
- TS2 JL-898 1 DC output terminal strip
55 GND JH-1315 1 Ground lug
21 PEX T-1896 1 Power transformer
11 C1 JC-184 1 Filter capacitor, 64,000 uF, 75 Vdc
11 c2 JC-184 1 Filter capacitor, 64,000 uF, 75 Vdc
10 RA JS-882 1 Triac/rectifier assembly

18** RC JC-32 1 Resonant capacitor, 12 pF, 660 Vdc

12 R1,R2 JE-630 1 Resonant resistor, 1.5 ohm, 110W
19 FC T-1902 1 Filter choke
- AS IM-247 1 Ammeter shunt, 20A, 50mV
- TRIAC JS-826 1 Triac, 35A, 600V
- - JS-883 1 Diode module, 30A, 400V
17 AXF JT-276 1 Transformer, 36V C.T., 30VA
- - JA-2031-150V 1 Surge protector
- HVSD NBC-2341-24 1

Secondary high-voltage shutdown board

**|ndicates recommended spare part. Item numbers refer to drawings in Chapter 7.

REPLACEMENT PARTS FOR HRT 48 AC 30E AND HRT 48 AC 30U

SCHEMATIC C&D
ITEM LEGEND PART NUMBER QUANTITY DESCRIPTION
- - - - Cabinet outline
41 - JN-38A 1 Name plate
- AM JM-242 1 Ammeter, 50A, 50mV, YEW
- VM JM-240 1 Voltmeter, 80V YEW
4 ACB JR-749 1 AC circuit breaker, 2-pole, 20A, 250 Vac
5% DCB JR-750 1 DC circuit breaker, 1-pole, 40A, 125Vdc
5% DCB JR-799 1 DC circuit breaker, 2-pole, 40A, 125Vdc
- CBA NBC-2155 1 Analog meter control board, telecommunications
- CBA NBC-2157 1 Analog meter control board, utility
- CBA NBC-2158 1 Digital meter control board, utility
19 RR T-1899 1 Resonant reactor
- TS1 JL-918 1 AC input terminal strip
- TS2 JL-898 1 DC output terminal strip
55 GND JH-1315 1 Ground lug
21 PFX T-1895 1 Power transformer
11 C1 JC-184 2 Filter capacitor, 64,000 uFD, 75 Vdc
11 C2 JC-184 1 Filter capacitor, 64,000 uFD, 75 Vdc
10** RA JS-882 1 Triac/rectifier assembly
18 RC JC-118 1 Resonant capacitor, 25 pFD, 660 Vdc
12 R1, R2 JE-637 2 Resonant resistor, 2.25 ohm, 155W
19 FC T-1902 1 Filter choke
- AS IM-248 1 Ammeter shunt, 50A, 50Mv
> TRIAC JS-826 1 Triac, 35A, 600V
- - JS-883 1 Diode module, 30A, 400V
17 AXF JT-276 1 Transformer, 36V C.T., 30VA
- - JA-2031-150V 1 Surge protector
- HVSD NBC-2341-24 1

Secondary high-voltage shutdown board

* “E” suffix models use a single-pole breaker. “U” suffix models use a double-pole breaker.
**|ndicates recommended spare part. Item numbers refer to drawings in Chapter 7.
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REPLACEMENT PARTS FOR HRT 48 AC 50E AND HRT 48 AC 50U

SCHEMATIC C&D
ITEM LEGEND PART NUMBER QUANTITY DESCRIPTION
- - - - Cabinet outline NBC-2140 Sheet 1
41 - JN-38A 1 Name plate
- AM JIM-243 1 Ammeter
- VM JM-240 1 Voltmeter
71 ACB JR-721 1 AC circuit breaker, 2-pole, 30A
70* DCB JR-709 1 DC circuit breaker, 1-pole, 70A
- DCB JR-800 1 DC circuit breaker, 2-pole, 70A
- CBA NBC-2155 1 Analog meter control board, telecommunications
- CBA NBC-2157 1 Analog meter control board, utility
- CBA NBC-2158 1 Digital meter control board, utility
17 RR T-1870 1 Resonant reactor
27 TS1 JL-918 1 AC input terminal strip
33 TS2 JL-898 1 DC output terminal strip
- GND JH-1278 1 Ground lug
15 PEX T-1850 1 Power transformer
14 C1 JC-184 5 Filter capacitor, 64,000 uF, 75 Vdc
18** RA JC-852 1 Rectifier Assembly
19 RC JS-117 1 Resonant capacitor
20 RC JC-32 1 Resonant capacitor
23 R1, R2 JE-51 2 Resonant resistor
16 FC T-1870 1 Filter choke
- AS IM-249 1 Ammeter shunt
31** TRIAC JS-826 1 Triac
18A - JS-548 2 Diode
17 AXF JT-276 1 Transformer, 36V C.T., 30VA
18B - JA-2031-150V 1 Surge protector
- - NBC-2341-24 1 Secondary high-voltage shutdown board

**|ndicates recommended spare part. Item numbers refer to drawings in Chapter 7.

REPLACEMENT PARTS FOR HRT 24 AC 100E AND HRT 24 AC 100U

SCHEMATIC C&D
ITEM LEGEND PART NUMBER QUANTITY DESCRIPTION
- - - - Cabinet outline, NBC-2140 Sheet 1
41 - JN-38A 1 Name plate
- AM JIM-244 1 Ammeter
- VM JM-239 1 Voltmeter
71 ACB JR-721 1 AC circuit breaker, 2-pole, 30A
70* DCB JR-706 1 DC circuit breaker, 1-pole, 125A
- DCB JR-801 1 DC circuit breaker, 2-pole, 125A
- CBA NBC-2155 1 Analog meter control board, telecommunications
- CBA NBC-2157 1 Analog meter control board, utility
- CBA NBC-2158 1 Digital meter control board, utility
17 RR T-1842 1 Resonant reactor
27 TS1 JL-918 1 AC input terminal strip
33 TS2 JL-898 1 DC output terminal strip
51 GND JH-1315 1 Ground lug
15 PEX T-1841 1 Power transformer
14 C1 JC-135 4 Filter capacitor, 48,000 uF, 40 VVdc
14 C2 JC-186 1 Filter capacitor, 145,000 uF, 40 Vdc
18** RA JS-852 1 Rectifier Assembly
19 RC JC-117 1 Resonant capacitor, 30 uF, 660 Vdc
20 RC IC-32 1 Resonant capacitor, 12 uF, 660 Vdc
23 RL R2 JE-51 2 Resonant resistor, 1.5 ohm, 225W
16 FC T-1845 1 Filter choke
- AS IM-250 1 Ammeter shunt, 150A, 50mV
31** TRIAC JS-826 1 Triac, 35A, 600V
18A - J5-548 2 Diode 125A, 300V
26 AXF JT-276 1 Transformer, 36V C.T., 30VA
18B - JA-2031-150V 1 Surge protector
- HVSD NBC-2341-24 1

Secondary high-voltage shutdown hoard

* “E” suffix models use a single-pole breaker. “U” suffix models use a double-pole breaker.
**|ndicates recommended spare part. Item numbers refer to drawings in Chapter 7.
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REPLACEMENT PARTS FOR HRT 24 AC 200E

SCHEMATIC C&D
ITEM LEGEND PART NUMBER QUANTITY DESCRIPTION

- - - - Cabinet outline NBC-2258 Sheet 1

41 - JN-38A 1 Name plate

- AM JM-245 1 Ammeter

- VM JM-239 1 Voltmeter

- ACB JR-556 1 AC circuit breaker, 2-pole, 50A

- DCB JR-707 1 DC circuit breaker, 1-pole, 250A

- CBA NBC-2155 1 Analog meter control board, telecommunications
10 RR T-1893 1 Resonant reactor

- TS1 JL-704 1 AC input terminal strip

- TS2 JL-607 1 DC output terminal strip

- GND JH-1315 1 Ground lug

2 PEX T-1894 1 Power transformer

6 C1 JC-135 10 Filter capacitor, 48,000 pF, 40 Vdc

6 Cc2 JC-186 2 Filter capacitor, 145,000 uF, 40 Vdc

4* RA JS-869 1 Rectifier Assembly

- RC JC-117 2 Resonant capacitor, 30 puF, 600 V

8 R1,R2 JE-51 2 Resonant resistor

3 FC T-1892 1 Filter choke

- AS IM-251 1 Ammeter shunt

- TRIAC JS-826 1 Triac
4A - JS-654 2 Diode module, 300A, 300V

26 AXF JT-276 1 Transformer, 36V C.T., 30VA
4B - JA-2031-150V 1 Surge protector

- HVSD NBC-2341-24 1 Secondary high-voltage shutdown board

**|ndicates recommended spare part. Item numbers refer to drawings in Chapter 7.

REPLACEMENT PARTS FOR HRT 48 AC 100E AND HRT 48 AC 100U

SCHEMATIC C&D
ITEM LEGEND PART NUMBER QUANTITY DESCRIPTION
- - - - Cabinet outline, NBC-3000 Sheet 1
41 - JN-38A 1 Name plate
- AM IM-244 1 Ammeter
- VM JM-240 1 Voltmeter
- ACB JR-556 1 AC circuit breaker, 2-pole, 50A
- DCB JR-706 1 DC circuit breaker, 1-pole, 125A
- DCB JR-801 1 DC circuit breaker, 2-pole
- CBA NBC-2155 1 Analog meter control board, telecommunications
- CBA NBC-2157 1 Analog meter control board, utility
- CBA NBC-2158 1 Digital meter control board, utility
- RR T-1817 1 Resonant reactor
- TS1 JL-704 1 AC input terminal strip
- TS2 JL-898 1 DC output terminal strip
- GND JH-1278 1 Ground lug
2 PFX T-1816 1 Power transformer
- C1,C2 JC-184 8 Capacitors
4x* RA JS-828 1 Rectifier Assembly
- RC RT-87 1 Resonant capacitor, 2 uF, 660 Vdc
S RC JC-118 1 Resonant capacitor, 25 uF, 660 Vdc
- RC JC-117 1 Resonant resistor, 30 puF, 660 Vdc
8 R1,R2 JE-51 2 Resonant resistor
3 FC T-1818 1 Filter choke
23 AS IM-250 1 Ammeter shunt
- TRIAC JS-826 1 Triac
18A - JS-548 2 Diode 125A, 300Vdc
- AXF JT-276 1 Transformer, 36V C.T., 30VA
18B - JA-2031-150V 1 Surge protector
- HVSD NBC-2341-24 1 Secondary high-voltage shutdown board

* “E” suffix models use a single-pole breaker. “U” suffix models use a double-pole breaker.
**|ndicates recommended spare part. Item numbers refer to drawings in Chapter 7.
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CHAPTER SEVEN: DRAWINGS

NBC-2418
NBC-2413
NBC-2420
NBC-2419
NBC-2470
NBC-2465
MBC-5524
MBC-5490
NBC-2417
NBC-2416
NBC-2324
NBC-2327
NBC-2414
NBC-2406
NBC-2379
NBC-2380
NBC-2415
NBC-2381
NBC-2325
NBC-2391
NBC-2378
NBC-2326
MBC-5488
KBC-5295
KBC-5296
MBC-5466
MBC-5542
MBC-5471
MBC-5543
MBC-5333
MBC-5545
NBC-2486
NBC-2486SD
NBC-2169
NBC-2170
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NOTE: SEE WIRING DIAGRAM FOR ITEM 54, 58 AND 59.

OBSOLETECHSIR REEIHEBORER OR N
| TP e T

REVISIONS.

oary |_arreoveo

59 MOV ASSEMBLY
58 MOV ASSEMBLY
57 LUG
56 | LOCKWASHER
55| STANDOFF
54 | MOV ASSEMBLY
53 | DECAL NEG
52 | DECAL POS
51 | DECAL 182
50 | DECAL 181,
49 NUT, SELF RETAINER |
48 | LABEL-CAUTION
7 | LABEL—EMER SERVICE
& | LABEL- HIGH VOLTAGE
45 | TAG-GRD _ONLY
4_| TAG-VOLTAGE CONNECTED FOR
43 | TAG-INSTAUCTION & INSTALLATION
42 | TAG-VOLTAGE SETTING
41| NAME PLATE
40_| WASHER

SCREW .
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29 | SCREW
28 SCREW
.| 27 EYE BOLT
26 UMPER SNAP-IN
25 | GAPLUG
24 BUSHING SNAP IN
23 SHUNT
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DECAL_NEG -
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8| LABEL-CAUTION
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ABEL~ HIGH VOLTAGE

AG-GRD ONLY

AG-VOLTAGE CONNECTED FOR

AG-INSTAUCTION & INSTALLATION
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18.000 ASSEMBLED

NOTE: SEE WIRING DIAGRAM DRAWING FOR TEMS 54, 58 & 58,
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; | 12" | SIDE RAIL RH
-l — {1 _{ AGGESSORY PANEL -
10_| BOLT, MICA/CTRG WASHERS
. S | RESISTOR BRACKET MTG.
8| RESISTOR
7 | RESN CAP ASSY
6 | FILTER ASSY
BACK PANEL ASSY.
4| RECTIFIER ASSY
“CHOKE
TRANSFORMER
BACK HALF CAB WELDMENT
ITEM DESCRIPTION . A
0 S3801
| €D TECHNOLOGIES, INC.
£ Powsr Solutlions
=7
to-ys-9 = T
HAT48AC100U
N

BT ] nBCc-2465

=ae 172 v 2 [oar 2 or 2



4

RIBSREE:

I

NOTICE: THIS PRINT AND RTY OF GCHNSERCAN INE. OB Y 4
AND IS BEING FURNISHED N DELIVE! w RY 4§ . <‘ k
REPRODUCED FOR GENE! Ri OF C&D JECHNSLOOME N REY. BY | APPROVED BY
LEVEL REV, DATE | APPROVED DATE
1 |SEE ECN 12520 KEL | M
_ LA (OPTIONAL) 0s/01/99| 9]28(99
= PXF
g ) L2 — 2 GRN — A
- U 1 2 1 2 1
Q s % c : FC o b o O] 5!
veL ncs gl
K E TRIAC | 82 'Sl
RED) 5]
RIS R2 ) JA I &= 18l
! W . 5P5 5P6 l
5558666 = e NEGATVE GROUND. CONNECTION | !
o Y ¢
™1 172 3456 78 3§ & A€ FC L e e -
ojejeiejelelejele; RA
s o < 1l — m POSITIVE GROUND CONNECTION om
240V CONNECTION B o o7 J_ l 5
SP4 ! 1 a
prl| Srs oW T T 2 | 3
b ’[ T AS 2 1
& o PI 5 b X0 @) |8
E 3 04 DCB
SPS SP6
2 AXF 7 AM
3 gﬂ ( O-
Eilis i
SP3
SEE M R4
NQJE C3 - TP1
( _ RS
AR f ~ :\ 12 LEGEND
22201816 1413121711098 76 5 32 1 LESEND
AARAANAAAAAAAANAAAAAANAN [©)
CBA-J3 SEE NOTE 3 2z3 § ® ACB AC CIRCUIT BREAKER RA RECTIFIER ASSEMBLY
ala §88% ¢ = AM AMMETER RC RESONANT CAPACITOR
= o 4 . AS AMMETER SHUNT RR RESONANT REACTOR
Q| SEE NOTE 1 e AXF AUXIUARY TRANSFORMER C SNUBBER CAPACITOR
&8 3 c1 DC FILTER CAPACITOR-INPUT  SP1-6 SURGE PROTECTOR
o S| G4 cz DC FILTER CAPACITOR~QUTPUT SR SNUBBER RESISTOR
CBA ® 3 FEEDBACK CAPACITOR ST SHUNT TRIP_COIL
CBA  CONTROL BOARD SWI  CAPACITOR DISCHARGE SWITCH
DCB OC CIRCUIT BREAKER TBY  TERMINAL BLOGK PXF TERMINATION
FC FILTER CHOKE TB2  TERMINAL BLOCK DC OUTPUT
I WIRE FROM FRONT PANEL HVSD  HIGH VOLTAGE SHUTDOWN TPl POSTVE OUTRUT TEST JACK
10 CHASS SIS GROUND A LIGHTNING ARRESTER 2 NEGATIVE QUTPUT TEST JACK
OHPOODEO®RDD 0 CHASSIS (CHAS: ) PXF  POWER TRANSFORMER TRIAC  RESONANT CONTROL THYRISTOR
HVSD—TB1 R1, R2 RESONANT RESISTOR M DC VOLTMETER
R3 DISCHARGE RESISTOR
NOTES: R4, RS RESISTOR
HVSD 1. THE JUMPER FROM CBA-J3-2 IS CONNECTED -] e s DISTRIBUTION CODE: en
TO ONE OF THESE TERMINALS ACCORDING TO THE S NEE TEG'INOI-OG', INC.
NOMINAL OUTPUT VOLTAGE OF THE UNIT. Frucv::ms QLE:EA;SLSS on: oLEs Power Solutions
2. C3 MAY NOT BE PRESENT IN ALL MODELS. Jr— py
£1/32 |0.020[0010]  £T SCHEMATIC DIAGRAM, HRT
000000600 000000000 | 3 (30N CBA IS MARKED QPROSITE OF CONNECTOR [l SR ,
MARKINGS. EXAMPLE: -J3-2 IS CONNECTOR :
181 17 3 % 5 (s) 7 8 5 81| 1 (2) 3 (4) 5% 7 8 (9) R B s NETaR 3, Sﬁzco'zo HAWKINS 0s5/09/911 1P DC BREAKER WITH ANALOG METERS
Ki
C\)_(?QQQ QQ QOQ (?_(.PQ._(? BLANK SIZE: P. A._0' CONNOR 07/08/91fsize | RATING DOC TYPE / NUMBER REVISION
S APPROVED _ -
" UBSOLETE""F OBEREL GRED - (NIDE L ORE I RECORD-ONIEY 1
- — . ILE JAME:
oy U el o N RETVE |
| 2 1

2 * 3 |
COLERD - ONIBESEOLERD -MNAR REGORBGNE

1

3

4



2 * 3 ] 4
séé::énégﬁc:a%aﬁsauﬁﬁﬁémﬁ«m:?;:E@"BE{(—)CEII%} ONIBRECEHHRD- COR/'RE CEORDPDONLY

REV. BY | APPROVED BY
LEVEL REV. DATE | APPROVED OATE
LA (OPTIONAL) 1 [SEE ECN 12520 KL | 707
5 PXF ) 09/01/99 9\28‘99
g j L —p GRN
o a
< d

1

3 RC
YEL
BLK

R2

RR

PRI
RES m
@
w
el
™ —
™ —
=
B
=
(4]

FC
RA 2 1 2 1
> ' i 2 ML T o b Q| 5
1 1 a
B SP4 e ¢l c2 0Cs 82 5
>t Ry W1 7 7 3
2 AS 4 3 o
? g o1 % H o X% @) | 8
30 o4
1 SP§ H SP5
2 AXF 7 AM
%8 O-
sP2 3 ¢ ( 77
4 ) O
SP3
3 M R4
NOTE C3 Oryr—WA—TP1
- (o) 7
IOPUN MM
PAYAY
7 f
3333‘/‘3%1113}3}1}‘4?\;'\,\9\/5\5\}\/\ ® LEGEND
- > > > [=3
o CBA=S3 SENES RFE S ~| @11 ACB  AC CIRCUIT BREAKER RA RECTIFIER ASSEMBLY
ol Ak W R R oo
NOTE 1
@ & s @ AXF  AUXIDARY TRANSFORMER sc SNUBBER CAPACITOR
DS S| O c1 DC FILTER CAPACTOR—INPUT  SP1-6 SURGE PROTECTOR
ceA ®-H— €2 DC FITER CAPACTOR-OUTPUT SR SNUBBER RESISTOR
C3  FEEDBACK CAPACITOR ST SHUNT TRIP_ COIL
CBA  CONTROL BOARD SW1  CAPACITOR DISCHARGE SWITCH
DCB  DC CIRCUIT BREAKER 1) TERMINAL BLOCK PXF TERMINATION
[ WIRE FROM FRONT PANEL fC FILTER CHOKE 782 TERMINAL BLOCK DC OUTPU
HVSD  HIGH VOLTAGE SHUTDOWN TP1 POSITIVE OUTPUT TEST JACK
DOOEEEOORODD TO CHASSIS (CHASSIS GROUND) A UGHTNING ARRESTER TP2  NEGATVE OUTPUT TEST JACK
HVSD—T81 PXF  POWER TRANSFORMER TRIAC  RESONANT CONTROL THYRISTOR
R1, RZ RESONANT RESISTOR M DC VOLTMETER
NOTES: R3 DISCHARGE RESISTOR
—_— R4, R5 RESISTOR
HVSD 1. THE JUMPER FROM CBA-J3-2 IS CONNECTED
TO ONE OF THESE TERMINALS ACCORDING TQ THE - o DISTRIBUTION CODE: enmms lm.
NOMINAL OUTPUT VOLTAGE OF THE UNIT. RE N NS )y
2. C3 MAY NOT BE PRESENT IN ALL MODELS. s | e 1 avelcs Power Solutions
3. 43 ON CBA IS MARKED OPPOSITE OF CONNECTOR - APPROVALS DATE
B Q (23 C}) Q (5) (63 (73 9 (g) 8 C1) C; (53 9 Cs) (6) (7) (ﬁ) (93 VARIONGS.  EXAMPLE:  CBAI32 1S COWNECTOR £1/32_|o0z20[0010] 1 o SCHEMATIC DIAGRAM, HRT UTILITY
21 AND CBA-J3-20 1S CONNECTOR 3. WATERUAL:
G. D. HAWKINS 05/09/91
%}QQQOQQO QOQO(?_S)(B_CI)O & D / 2P DC BREAKER WITH ANALOG METERS
= — . WILS 30/ sz I TYF REVISION
= OBSOLETE<FOBRECORD-O B GRD NLY 1
APPROVED SCALE:  NONE SHEET: 1 Iuswso e ss_s

B } ~ - A - 1
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1 | 2 3 | 4
. REVISIONS
NOTICE: THIS PRINT AND THE INFORMATION SHOWN THEREON IS THE PROPERTY OF C&D TECHNOLOGIES, INC.
AND IS BEING FURNISHED AS A CONFIDENTIAL DISCLOSURE. IT MAY NOT BE DELIVERED TO OTHERS NOR
REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPROVAL OF C&D TECHNOLOGIES, INC. REVISION DESCRIPTION REV. BY | AFPROVED BY
LEVEL REV. DATE | APPROVED DATE
NOTES: 1 SEE ECN 12520 KEL MM
. LACK UNLESS OTH .
1. ALL WIRES ARE B ERWISE SPECIFIED RAC_T2 14 YEL v 09/10/99 9,/28/99
2. ALL WIRES ARE #18 AWG STRANDED OR SELF LEADS r @ 2
A UNLESS OTHERWISE SPECIFIED. PXF_SECT_YEL 14
3. AC BREAKER TERMINAL LOCATIONS MAY BE RC_2 14 RR 2 SEE ECN 13430 JPR MM
DIFFERENT THAN SHOWN. TERMINAL IDENTIFIERS 4/23/01 05/03/01
(A, B C, D, 1,2 ) WLL BE CORRECT. AC INPUT PXF—RES—RED * BLK 1+ /23/ /03/
4. ALL WIRES SPECIFIED WITH "*" ARE SELF LEADS. f—____::::}CUSTOMER 3 SEE ECN 15204 KEL MCM
5. TB1-2 IS LINE 1. TB1-3 IS LINE 2 FOR 208V & 240V. N CONNECTION
TB1-3 IS NEUTRAL FOR 120V. 55, 0RN_SP5/SPB 11 Added BusBar to TB2-1 08/01/05 10/4/05
6. CIRCUIT BREAKERS ARE SHOWN FROM FRONT OF CABINET. S 1x| 1 S ]\‘NPUT GND_ GRN o o BLK (SEE NOTE 7)
7. FOR HRT24AC50E, USE #8 AWG WIRE. : :* o I B BLK Yoy ~ = 5HRAZ3 10 ' RED
8. WIRE NUMBERS USED: ¥ [l I B ) = d @@
POWER: 1 THROUGH 25 [N o I i
CONTROL: 50 THROUGH 64, 67 THROUGH 87, 105, 106 1|z o = = z TB2—1 ¢ YEL o s 1 R DISCHARGE
LIGHTNING ARRESTER: 100, 101, 102 T ! :% B 5 d\ FC [ SEE BELOW FOR ALTERNATE RECTIFIER ASSEMBLYT SWITCH
w w|l w| w wof ! 1 ! \yy WIrc o H-—-—-——--— - —_——_———————— ——
— 9. SP4 IS PART OF RECTIFIER (RA) ASSEMBLY. g <515 g 2 H = = VEL | 7
10. J3 ON CBA IS MARKED OPPOSITE OF CONNECTOR (A BUSBAR ! RA !
MARKINGS. EXAMPLE: CBA—J3—2 IS CONNECTOR A | ° |
21 AND CBA-J3-20 IS CONNECTOR 3. GO 82 | 5 CBALI3-20  VEL | M 0
1 - ExZ ! @ G2 ‘ & TB1 TB1
- ®) W= A —J3—
( BT 14 WHT i(_E)\ %§E ! C3 IS NOT REQUIRED o L o L
=S g% | KK| TB3—4 RED ON HRT24AC50E A N N
&ACB P2 14 CBA-J3-13 VIO TN 828 | @ | v @ @L @L
CBA-J3-12  BRN = @@@ } o A//(S(EE)NOTE 7) } N@-%J—-\I N@-%J—-\I
HVSD-12 BLU | CBA—J3—14 VIO O ! Ci=(+) 10 RED ! w w
C1& 62 ] 4 CBA-J3-10__ BLU [ 2 T [ [
CBA-TB2-2 _ BLU Q\ | [1 735fC=2 10 RED ; &@ﬂ 1 &@ﬂ 1
B @@ ® TB1-9 14 ©@ ® O TIE wrap  (RCB=2 10 BIK ! | | SKPXF-SECT-YEL 10 WHT! b} L1
(O — L L
TOGETHER 1 am—(+) BLU ‘ \ | rSPXF-RES-YEL 10 WHT) EZIG v@[ N5
14 ) ) )
0@ CraXE=t - (SEE NOTE 7) () ] whr s ‘. i ) =] >Q]
. TB1-5 14 WHT YEL-g— T RA-2 10 WHT | CBA-J3—11 WHT %5 2 r 2 [’
- — ~ ~
(SEE NOTE 7) o L@R*” 14 TRIAC-T1 14 8 ) )
@ AXF @ o c1=(=) 10 - @‘m =] =]
RED- = — AS—1 10 22 A ) )
182-2 410 ACB-D o) (SEE NOTE 7) Q] Q]
9 79 TB1-4 x BLK RED™J ~ (SEE NOTE 7) C2-(=) 14 o m ) )
TIE WRAP TOGETHER 181-8 GRN =5 ~ oXF—SEC1—RED 10 o] [0 o]
_ TB1—6 ___*  RED i3
oAs=2 |10 ACB—C BLU o (SEE NOTE 7)
VM-(-) ( = TB1-8 GRN | TB1-7 * NAT 2 BLK f—————— e TRIAC-T2 08 08 08
82 - 74 — — = (SEE NOTE 7) <5 <5 <5
2 spHCBATBIZS 183-3 ORNfTBI-8 * RN X F YeL-3- Rl 10 et | RTRICI0E TRIAC-T1 -3 . .
—P> — HVSD-2 f 2R o | HRT24ACS0E CBA-J3-18 =3 <35 335
77 p D BLK/WHT 0 RED-=- _ RR-1 * | -3 g g
_ o —8— ‘
( o RED \IB1-9 ¥ YEL |BLk-g~ RC=1 14 | (SEE NOTE 7) CBA-J3-5  RED N v g
-o= [RA-3 10" RED P p—— AC VOLTAGE CONNECTION VARIATIONS
! ASZ1 10 8 ALL JUMPER WIRES #14 AWG
NSRRI | (SEE NOTE 7) 1 CBA—J3—9 5 ( # )
|
.- ___
HVSD TB2-1 14 RED
(AS—1 14 —~ L&)
[ _ _ _ _ ALTERNATE RECTIIER ASSEMBLY__ ]
LEGEND P11 TP?2 - |- - - - \ RA \
a— — \ \
C ACB AC CIRCUIT BREAKER (RED)  (BLK) R BLK RA-2 58 EZZ T } o }
AM DC AMMETER @—@R 8K
AS AMMETER SHUNT & o2 | \ |
AXF AUXILIARY TRANSFORMER T ks RED | RA-1 YEL &5 020 ! - _— RED !
Ci DC FILTER CAPACITOR—INPUT ! !
c2 DC FILTER CAPACITOR—OUTPUT TWIST LEADS 019 | — CBA—J3—22 |
Cc3 FEEDBACK CAPACITOR AM (2) 183-3 ORN 7 018 - fRTEACIES T T T T T = ] /.— ]
C4, C5, C6  CAPACITOR AS—3 WHT [ | | AND | | |
CBA CONTROL BOARD (? 1o 4 I I HRT24AC25U I | o (SEE NOTE 7) |
DCB DC CIRCUIT BREAKER 5AS—4 BLU TRIAC-G 53 o016 = I I | A//PXF SEC1—YEL 10 wHTl |
FC DC FILTER CHOKE CBA \ \ | |
GND GROUND 015 || RA=3 10 RED -7 I I \ FC-2 RED I
HVSD HIGH VOLTAGE SHUTDOWN BOARD AXF-9 VIO 55 o1 O I [(as—1 10 [ = A\ ! I | | C1-1 RED I
LA LIGHTNING ARRESTER AXF—7 VIO I = I ! 23 2 I I 24 I
PRI PRIMARY WINDING 61 O 13 | \ C1 [ \ \] GoPXF-RES—YEL 10 WHT) |
PXF POWER TRANSFORMER AXF-8 BRN 55 o1 U ! ! I I
_] R1 RESONANT RESISTOR TB2-1 RED AS—3  WHT %) e . b J
R3 DISCHARGE RESISTOR - 81 59 O 11
R4, R5 RESISTOR AS—4 BLU &
RA SILICON RECTIFIER ASSEMBLY M TB3-5 DISTRIBUTION CODE:
RC RESONANT CAPACITOR DCB—2 57
RES RESONANT WINDING ONNGC 82 [TW\ST LEADS(2) r d
RR RESONANT REACTOR
sC SNUBBER CAPACITOR Power Solutions
SEC SECONDARY WINDING
SP1-3, 5, 6 SURGE PROTECTOR P2 BLK | TB3-2 RED
A SURCE PROTECTOR YRl % APPROVALS DATE WIRING DIAGRAM
TB1 TERMINAL BLOCK—PXF TERMINATION P RED
82 TERMINAL BLOCK—DC QUTPUT of R4 Jo<a> DRAWN HRT CAB‘NET - W /4H POS‘T‘\/E GROUND
83 TERMINAL BLOCK G.D. HAWKINS 06,/04 /91
P1 POSITIVE OUTPUT TEST JACK W‘TH ANALO G M ETER
P2 NEGATIVE OUTPUT TEST JACK TB2—1 RED, = CHECKED
TRIAC RESONANT CONTROL THYRISTOR ~
D M DC VOLTMETER 48 VDC OUTPUT CONNECTION SHOWN. D.B. WILSON 11/11/91Fsize RATING DOC TYPE / NUMBER REVISION
o SPLICE FOR 24 VDC OUTPUT, CONNECT CBA—J3-2 APPROVED
TO CBA-J3-7. D. H. MUHLRAD 11/11/91 B STANDARD NBC 241‘ 7 3
APPROVED SCALE:  NONE SHEET: 1 OF 1 FILE NAME:
NBC2417_SHT_1_ISS_3
) UNLESS OTHERWISE FRACTIONS DECIMALS ANGLES
BLANK' SIZE: SPECIFIED DIMENSIONS XX | XXX
ARE IN INCHES -
+ TOLERANCES ON: +1/32 |0. OZO‘O 010 +1
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1 | 2 3 | 4
NOTICE: THIS PRINT AND THE INFORMATION SHOWN THEREON IS THE PROPERTY OF C&D TECHNOLOGIES, INC REVISIONS
AND IS BEING FURNISHED AS A CONFIDENTIAL DISCLOSURE. IT MAY NOT BE DELIVERED TO OTHERS NOR
REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPROVAL OF C&D TECHNOLOGIES, INC. REVISION DESCRIPTION REV. BY [ APPROVED BY
LEVEL REV. DATE | APPROVED DATE
NOTES: 2 |SEE ECN 12520 KEL MM
1. ALL WIRES ARE BLACK UNLESS OTHERWISE SPECIFIED. ey e L - 09/16,/99 9,/20/99
2. ALL WIRES ARE #18 AWG STRANDED OR SELF LEADS — D
A UNLESS OTHERWISE SPECIFIED. PXF—SEC1-YEL 14
3. AC BREAKER TERMINAL LOCATIONS MAY BE RC_2 14 RR 3 SEE ECN 13432 JPR MM
DIFFERENT THAN SHOWN. TERMINAL IDENTIFIERS 4/23/01 05/03/01
(A, B, C, D, 1, 2 ) WILL BE CORRECT. AC INPUT PXF—RES—RED * BLK g /23/ /03/
4. ALL WIRES SPECIFIED WITH "*” ARE SELF LEADS. = - _}CcouyfggnggN 4 SEE ECN 15204 KEL MCM
5. TB1-2 IS LINE 1. TB1-3 IS LINE 2 FOR 208V & 240V. I
TB1-3 IS NEUTRAL FOR 120V. <55 ORN__ SP5/SP6 [ Added BusBar to TB2-2. 08/01/05 10/4/05
\
6. CIRCUIT BREAKERS ARE SHOWN FROM FRONT OF CABINET. [~ = <1 TE WRAP BLK (SEE NOTE 7)
7. FOR HRT24ACSOE, USE #8 AWG WIRE. ol ® = 101 o e * TOGETHER BLK Ma —= — RA-3 10 'RED
1|
8. WIRE NUMBERS USED: | ¥ 1|13 g g g g PELERS
POWER: 1 THROUGH 26 Rk 2L =S ‘
CONTROL: 50 THROUGH 64, 67 THROUGH 87, 105, 106 1|z o = &= g | co—(e) 14 RO L (2QC  ___ __________ DISCHARGE
LIGHTNING ARRESTER: 100, 101, 102 N T ! 1% s o I" SEE BELOW FOR ALTERNATE RECTIFIER ASSEMBLW SWITCH
i i il Nl v A | [bee-2 10 ReD | Jx-vel D C | 0 XTI TR AR TR Reer
—] 9. SP4 IS PART OF RECTIFIER (RA) ASSEMBLY. LA ol g 14| 2 X X = FC | B
10. J3 ON CBA IS MARKED OPPOSITE OF CONNECTOR S\ (8 ) INPUT_GND } RA }
MARKINGS. EXAMPLE: CBA—J3-2 IS CONNECTOR - * WHT VAW A | 5 |
21 AND CBA—J3-20 IS CONNECTOR 3. 102 3 : 2 ‘ . CBAsE20 YL ‘ ¢! H
/m 10_RED B2 o ! LG ‘ 81 .
TB1-1 14 WHT ~ [hvsp—2 " + pu2 MlpyBazds=22 | o o
( 7 o @ @ [S] E5s | —@rE> ] ©3,15 Nor equken | |
S] ohz I ;.ﬁ A e -2] -2]
(EACB BBI=2 14 CBA-J3-13 VIO o g3g | ‘ 7
CBA-J3-12 _ BRN - B [ cea—t81-5 ! [ ) /(SEE NOTE 7) } SN2 N
HVSD—12 BLU | CBA-J3-14 VIO [ Ci—(+) 10 RED | <O | <O |
O - ] n BUSBAR [ 2 1 | '
CBA-TB2-2 _ BLU Q] CBA-J3-10  BLU o I |H| T2 10_R=) + *@D‘ : *@D‘ :
B @@ = ? @ TE wRap  [ME2=2 10 BK 5 } TDEAESECIMEL 10 WHT\‘ l l
TOGETHER —| R | 1] TISPXF-RES—YEL 10 WHT, 0@ N5 0@ a5
14 AM=(+ BLU | |
— 72
@ D=4 —_— (SEENOTE 7) [0 = (| win Lo J >@] >?]
T 3 TB1-5 14  WHT YEL-g - RA*? 10 WHT 71 @[ @[
PxXFll- _t..: E Rio1 1a CBA-J3-11"  WHT ~ ~
(SEE NOTE 7) b AXF & Q 4> TRIAC-T1 14 = TRIAC Vi Q| Q|
DCB o1 Lo reo L aceo v RED- = - — AS—1 10 Cl=(=) 10 A > >
@ 9 — GRN@J J T81-4 _ *  BIK RED™J - (SEE NOTE 7) Co—(-) 14 °Q] °Q]
TIE WRAP TOGETHER 5 e+ meo ~ PXF—SECT—RED 10 o] [o o]
/ = \E;—L) o ;E[D) ' 3 ACB-C BLU g (SEE NOTE 7) TRIAC_T2 2 8 8
- T81-8 GRN | TB1-7 _ *  NAT BLK e oy Fmm o= - S 08 08
81 - 74 = (SEE NOTE 7) ‘r HRT48AC30U RR—2 14 YEL 5 <5 <5
2 se)CBAZdS-1  RED e 1B3-3 ORNJTBI-8  * GRN % X YEL%— GRAZl 10 WHT | ey TRIAC-T1 -g = -g
—p 5HCBA-TB1-3  RED —5JRIAC=G _ BLK/WHT " RED-——  RR—1 « | HRT24ACS0U ~5 <3 N i
s (4] ~ | o o o
78 HVSD—1 RED TB2-2 & g | r ) L 9
TB1-9 * YEL BLK- = RC-1 14 SEE NOTE 7 14 3 v
DCB-2 RED — (! CBA-JS-5 RED
- IRA-3 10 RED A3 RED :i AC VOLTAGE CONNECTION VARIATIONS
| AS_1 10 ALL JUMPER WIRES #14 AWG
SRRRRR | (SEE NOTE 7) 19 14 CBA—J3-9 5 ( # )
i
L T ___
HVSD FC—1 14 RED
AS—1 14 —~— L&)
r ALTERNATE RECTIFIER ASSEMBLY ]
LEGEND TP1 P2 - - —{- - - - - - - T T o T T T w
| RA |
C ACB AC CIRCUIT BREAKER (RED)  (BLK) . BLK RA-2 & T 22 T } o }
AM DC AMMETER @—@R— B
AS AMMETER SHUNT ? 11O 21 | | |
AXF AUXILIARY TRANSFORMER R4 RED |RA—1 YEL &5 20 ! !
C1 DC FILTER CAPACITOR-INPUT ! *—* !
2 DC FILTER CAPACITOR—OUTPUT TWIST LEADS 019 ! !
c3 FEEDBACK CAPACITOR ) 83-3 ORN 18 e T ————— . ‘ | @O~ @Az | ‘
HRT48AC15U \ |
C4, C5, C6  CAPACITOR AM AS=3 WHT ! ! ‘ AND ! ‘ SEE NOTE 7 !
CBA CONTROL BOARD (? o7 4 [ \ HRTIAAC25U [ | o ( ) |
DCB DC CIRCUIT BREAKER 5yAS—4 BLU TRIAC-G 53 16 = I I I / I
FC OC FILTER CHOKE CEA | | | T5HEXF-SECT-YEL 10 WHT) |
GND GROUND 015 = | | RA=3 10_RED 72 | | f\ FFC=2 10 RED |
HVSD HIGH VOLTAGE SHUTDOWN BOARD AXF—9 V0 5 14 O Ias=1 10 ‘ \ T 10 reo |
LA LIGHTNING ARRESTER AXF—7 vio | = [ \ 23 \ [ ¢T3 \
PRI PRIMARY WINDING 61 O 13 | [ [ \ 1] SoPXF=RES—YEL 10 WHT) |
PXF POWER TRANSFORMER AXF-8 BRN. =5 2 M ‘ ‘ [ [
J— R1 RESONANT RESISTOR DCB—2 RED AS—3  WHT n b - 4
R3 DISCHARGE RESISTOR - 81 59 1
R4, R5 RESISTOR AS—4 BLU 55 10
RA SILICON RECTIFIER ASSEMBLY M T83-8 | DISTRIBUTION CODE:
RC RESONANT CAPACITOR TR2-2 ! 57 o °
RES RESONANT WINDING J - 2 TWIST LEADS(2) O 8 (A A
RR RESONANT REACTOR
sC SNUBBER CAPACITOR o7 Power Solutions
SEC SECONDARY WINDING Uo s
SP1-3, 5, 6 SURGE PROTECTOR TP2 BLK | TB3-4 RED
@ SURGE PROTECTOR YRSl % f; 5 APPROVALS DATE WIRING DIAGRAM
81 TERMINAL BLOCK—PXF TERMINATION P RED =
182 TERMINAL BLOCK—DC OUTPUT of R4 Jo<70> “’ 8 § DRAWN H RT CAB ‘ N ET - W Ar H N EGA—H\/E G R O U N D
83 TERMINAL BLOCK G.D. HAWKINS 06 /04 /91
TP1 POSITIVE OUTPUT TEST JACK ) [04/ W ‘TH ANALOG M ETE R
™2 NEGATIVE OUTPUT TEST JACK DCB—2 RED, o 1 CHECKED
TRIAC RESONANT CONTROL THYRISTOR +
D VM DC VOLTMETER 48 VDC OUTPUT CONNECTION SHOWN. J [ D. B. WILSON 11/11/91fsize RATING DOC TYPE / NUMBER REVISION
o SPLICE FOR 24 VDC OUTPUT, CONNECT CBA—J3-2 J3 APPROVED
TO CBA-J3-7. L77 D. H MUHLRAD 11/11/91 B STANDARD NBC*ZLLW 6 4
APPROVED SCALE:  NONE SHEET: 1 OF 1 FILE NAME:
NBCZ2416_SHT_1_ISS_4
) UNLESS OTHERWISE FRACTIONS DECIMALS ANGLES
BLANK® SIZE: SPECIFIED DIMENSIONS XX T XXX
ARE IN INCHES -
+ TOLERANCES ON: +1/32 |0. 020‘0 010 +1
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1 | 2 3 | 4
NOTICE: THIS PRINT AND THE INFORMATION SHOWN THEREON IS THE PROPERTY OF C&D TECHNOLOGIES, INC REVISIONS
AND IS BEING FURNISHED AS A CONFIDENTIAL DISCLOSURE. IT MAY NOT BE DELIVERED TO OTHERS NOR
REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPROVAL OF C&D TECHNOLOGIES, INC. REVISION DESCRIPTION REV. BY [ APPROVED BY
LEVEL REV. DATE [ APPROVED DATE
NOTES: 1 |SEE ECN 12520 KEL MCM
1. ALL WIRES ARE BLACK UNLESS OTHERWISE SPECIFIED. (SCANNED INTO ADOBE 6/6//02;
TRIAC-T2 14 YEL = *YEL i 09/10/99| 09/28/99
2. ALL WIRES ARE #18 AWG STRANDED OR SELF LEADS — G D——— FILE NAME NOT CHANGED) /10/ /28/
A UNLESS OTHERWISE SPECIFIED. PXF—SEC1-YEL 14
3. AC BREAKER TERMINAL LOCATIONS MAY BE RC—2 14 RR 2 SEE ECN 15204 KEL MCM
DIFFERENT THAN SHOWN. TERMINAL IDENTIFIERS
(A B, C, D, 1, 2) WILL BE CORRECT. AC INPUT PXF—RES—RED * Bk | Added BusBar to TB2-2 08/01/05| 10/04/05
4. ALL WIRES SPECIFIED WITH "*" ARE SELF LEADS. r___::::::}CUSTOMER
5. TB1-2 IS LINE 1. TB1-3 IS LINE 2 FOR 208V & 240V. v CONNECTION
TB1-3 IS NEUTRAL FOR 120V. [
6. CIRCUIT BREAKERS ARE SHOWN FROM FRONT OF CABINET. = <1 & BLK (SEE NOTE 7)
7. FOR HRT24AC50U, USE #8 AWG WIRE. = : :* = I e * TIE WRAP BLK }or ~g= (77RA- RED
8. WIRE NUMBERS USED: = 1 |é s g 5 % g TOGETHER -=-
POWER: 1 THROUGH 27 1 f LS ‘
CONTROL: 50 THROUGH 87, 105, 106, 125, 126 [T 2 e e v Ny ___ DISCHARGE
LIGHTNING ARRESTER: 100, 101, 102 n : (3 I i B o ["'SEE BELOW FOR ALTERNATE RECTIFIER ASSEMBLY] SWITCH
o d 4 d | oc-1 14 RED o A-a-~YELU || C | e 0 2o ST TR T T e
—] 9. SP4 IS PART OF RECTIFIER (RA) ASSEMBLY. g s g ¥ ¥ X = FC | |
10. J3 ON CBA IS MARKED OPPOSITE OF CONNECTOR (Al ! RA !
MARKINGS. EXAMPLE: CBA—J3-2 IS CONNECTOR ! ! | 5 |
21 AND CBA—J3-20 IS CONNECTOR 3. ExZ | . CBAI520  YEL ‘ o b
gYE | @GR + o B1
TB1-1__ 14 WHT 3ce } A CBA-J3-22 ‘ [0 o]
( 1 585 | C3 15 NT FEQuRED ,
208 KK| — TB3-4 RED o
! K@ R 9 @ 2 -
&ACB A2 14 CBA-J3-13 VIO 10 \ [ @L
CBA-J3-12  BRN = INPUT_GND L } ° (SEE NOTE 7) } e WiZ N@'L"\
- 105
HVSD—12 BLU | CBA-J3-14 VIO GRN = \ c1-1 10__RED | 2D |
O3 62 | 4 CBA-J3-10 __ BLU BUSBAR \ 24 [ al [
CBA-TB2—2__ BLU | 5 ! [155c2 10 red | = @ﬂ i
8 @@@ B9 14 ®@ ® O DCB—4 10 BLK ! [ [ sopxE-sEc1—veL 10 T A L !
> AM=(+) BLU —> ‘ \ [ = pxr—RES—YEL 10 WHT, @5
114 AM—(=) [ ] wHT —~ | 18 | )
@ 0), .L p— (SEE NOTE 7) CBAﬂBfﬁ\( WHT - __ _ l@ m@l
1 TB1-5 14 WHT YEL -2 — RA*Z 10 WHT 59 )
3 _ 8. & R1-1 " TRIAC-T1 14) - N7
5 CBA-TB1-3  RED AXF 5 5> 2 10 ~ )
(SEE_NOTE 7)=—782-1 10 _RED @ @ & (SEE NOTE 7) 23 =Q]
5 ACBD RED- = — AS—1 10 TIE_ WRAP (I@ @@l’
GHSBAZTBIZS I TB1-4  *  BIK RED™ | - (SEE NOTE 7) C2-2 14 THER |
af A T82-2 10 BUK ATBIZS GRN 55 ~ PXF-SEC1—RED 10 [o o]
TB1-6 * RED 77
DCB (SEE NOTE 7 _ THACB-C BLU g (SEE NOTE 7) . z z z
+ 0 10 BLK - 74 1B81-8 GRN 1B1-7 * NAT _ BLK (SEE NOTE 7) [ N O RR—2 14 YEL — g = g = g =
= CBA-TB1Z6 1833 oRNfTBI-8  *+ RN X F veL-3- GayRAl 10 T |} FRTATICI0V 21 TRIAC-T! -3 o8 -8
_ ( _ -=- CBA-J3-18 Sz QZ Iz
—>| % SroYSD-2 _ o JRIAC=G Q RED- — RR1 . | HRT24AC50U =5 <5 <5
GSL BLK DCB—4 & = | w y
_.—H\/SD—W RED ’_®—ch72 RED 1B1-9 ¥ YEL BLK- g~ (gRC=1 14 | (SEE NOTE 7) PXF—RES—BLK 14 CBA-J3-5  RED v
B T2 R - IRA-3 10 RED 57 RA—3 RED AC VOLTAGE CONNECTION VARIATIONS
B ———— | AS—1 10 — ALL JUMPER WIRES #14 AWG
23 —J3—
= CBA=J3-1  RED SRRRRRN | (SEE NOTE 7) R1-2 14 CBA—3-9 _ BIK & ( # )
orc1 10 _ReD ‘
(SEE NOTE 7) e Rt
os RED HVSD FC—1 14 RED -
AS—1 14 [N ___
14 r a
LEGEND o 1o [ ACTERNATE_RECTIER ASSEvBlY_ _~~~ ]
— - - . - - - - - - [ \
ACB AC CIRCUIT BREAKER [ \ RA \
C A D¢ AMNETER (RED)  (BLK) RA—2 BLK 5 102 T | o o)
AS AMMETER SHUNT . &R BLK I |
AXF AUXILIARY TRANSFORMER 1O 21 [ \ |
C1 DC FILTER CAPACITOR—INPUT T ks RED | RA—1 YEL =5 020 ! !
TB3-4 RED \
2 DC FILTER CAPACITOR-OUTPUT } *—* —E 1
3 FEEDBACK CAPACITOR TW\SEQ)LEADS S—_ RN o119 ] — CBA—J3-22 |
C4, C5, C6  CAPACITOR - 5 TV T TR = ) G e
CBA CONTROL BOARD AM AS—3 WHT o 18 | | Hmtgﬁgwsu ! ! }
DCB DC CIRCUIT BREAKER (? 1017 | . R s | | ° (SEE NOTE 7) ‘
FC DC FILTER CHOKE TyAS=4 BLU TRIAC-G BIK 53 o 2 ‘ ! [ A//PXF SECT1-YEL 10 WHTJ !
GND GROUND CBA \ \ | (i |
GSL GROUND SWITCH LOOP Q15 bt | [ RA=3 10_RED o | | /\ F7oFC=2 10 RED |
HVSD HIGH VOLTAGE SHUTDOWN BOARD DCB—2 RED AAXF—9 V0 & o114 O I [(as—1 10 [ = )| I ] C1-1 10 RED I
LA LIGHTNING ARRESTER DCB—4 BLK | AXF—7 VIO = | ! 23 2 I | 24 |
PRI PRIMARY WINDING 61 O 13 | \ C1 \ \ \] GoPXF-RES-YEL 10 WHT) |
PXF POWER TRANSFORMER AXF-8 BRN 5 o1z M I ‘ [ [
] R1 RESONANT RESISTOR AS—3  WHT %) e . b J
R3 DISCHARGE RESISTOR 59 O 11
R4, R5 RESISTOR AS—4 BLU 55 O10
RA SILICON RECTIFIER ASSEMBLY 1B3-5 BLK I DISTRIBUTION CODE:
RC RESONANT CAPACITOR l 57 o °
RES RESONANT WINDING TWIST LEADS(2) 08 (4 i
RR RESONANT REACTOR
sC SNUBBER CAPACITOR o7 Power Solutions
SEC SECONDARY WINDING Uo s
SP1-3, 5, 6 SURGE PROTECTOR TR3-4 RED
SR SNUBBER RESISTOR 56 (r-; O 5 APPROVALS DATE W‘ R ‘ N G D ‘AG RAM
81 TERMINAL BLOCK—PXF TERMINATION 3
82 TERMINAL BLOCK—DC OUTPUT A0 DRAWN H RT CAB ‘ N ET /‘ 2 - W /4 H UT‘ UTY
183 TERMINAL BLOCK VM @ 03 G.D. HAWKINS 04,/29/91
TP1 POSITIVE OUTPUT TEST JACK - s C8SL BLK o o W‘TH ANALO G M ETER
P2 NEGATIVE OUTPUT TEST JACK ] oL RED | DCB—2 RED, = o CHECKED
TRIAC RESONANT CONTROL THYRISTOR +
D VM DC VOLTMETER 48 VDC OUTPUT CONNECTION SHOWN. J [ I D.B. WILSON 08/19/91fsizE RATING DOC TYPE / NUMBER REVISION
o SPLICE FOR 24 VDC OUTPUT, CONNECT CBA—J3-2 APPROVED
TO CBA-J3-7. u‘é _ D. H. MUHLRAD 08/20/91 B STANDARD NBC*2324 2
APPROVED SCALE:  NONE SHEET: 1 OF 1 FILE NAME:
NBC2324_SHT_1_ISS_2
. UNLESS OTHERWISE FRACTIONS DECIMALS ANGLES
BLANK® SIZE: SPECIFIED DIMENSIONS XX XXX
ARE IN INCHES -
+ TOLERANCES ON: +1/32 0.020{0.0WO +1
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NOTICE: THIS PRINT AND THE INFORMATION SHOWN THEREON IS THE PROPERTY OF C&D YECHNOLOGIES INC.
AND IS BEING FURNISHED AS A CONFIDENTIAL DISCLOSURE. IT MAY NOT BE DELIVERED TO QTHERS NOI
REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPRQOVAL OF C&D TECHNOLOGIES, INC

701 ST LEADS
30 {2)

o WOTEAELIL ),
2 not St

10
200 ~EUAL YO
20
2O -EMA2 B
g —
LEGEND
AL K2 ANODES, RECTIFIER Asszuatv
A3 M: cmcun‘ BREAX]
M
s AuMErEx SHUNT
AF AUKIARY TRANSFORNER
581 sus
c CAPACITOR=INPUT
=N nc nLTD! CAPACTTOR-QUTPUT
] nc CIRCU BREAKER
DC FILTER CHOKE
[=X) GROUND
HVSD HIGH VOUTAGE SHUTDOWN BOARD
UGHTNING
PRI PRUARY WINDING
PXF POWER TRANSFORMER
R1, R2 RFSONANT RESISTOR 1
R4, RS RESIST 2
A su.x:on REl.'nF!ER sscueLy
Re RESONANT CAP:
RES RESONANT wmomc 3
RR RESONANT REACTOR
TRIAC RESONANT CONTROL THYRISTOR
SEC SECONDARY WINDIN .
UBBER CAPACTTOR g
SP1-3, 5, 6 SURGE PROTECTOR 5.
USBER RESISTOR
;g; IERHINAL lDCK er Tamxmnon s
m BLOCK 7
1 QUTPUT TEST JACK
2 HEGATVE OUTPUT TEST UACK
vu VOLTUETER
N e

K-8 BRN

12
=B C: AXF-7 w0
1Ho<@AE=e _¥o |
1604 CTN‘C-G BX

EISOE YN AXE

CIERSILITYON
CBA-J3-14 VIO &>

RN

; B8 [<;
g
o]

REVISIONS
REVISION DESCRIPTION REV. BY | APPROVED BY
LEVEL REV. DATE | APPROVED DATE
1 SEE ECN 10352 KEL MCM
02/27/95| 02727705
A 2 |SEE ECN 12520 : KEL | ™
09/10/99 9/Lg/99
) AC INPUT
CUSTOMER
CONNECTION
2
&

g |

Lk

g 2lg

o 3%

EER

0oC ouTPUT
CUSTOMER
81 TB1

4
]
J

T

Q-m—-

©
9
S S

P n

S]|®
]
S

AL WIRES ARE HLACK UNLESS OTHERWISE SPECIRED.

. ALL WIRES ARE ,18&6 SIWDEDOR SELF LEADS

UNLESS OTHERWISE
AC BREAKER TERMINAL Locmuus MAY BE
DIFFERENT THAN SHOWN. TERMINAL IDENTIFIERS
A 8, C. D, }, 2) WILL BE CORRECT.
ALL WRES SPECIIED WITH ™" ARE SELF LEADS.
TBI-2 15 LNE 1. TBI-3 1S UNE 2 FOR 208V & 2400,
TB1-3 15 NEUTRAL F(
CIRCUIT BREAKERS mz snmm FROM FRONT OF CABINET.
WRE UBERS USED:
POWER: | THROUGH 23

CONTROL: S0 THROUGH B3, 105, 106

LGHTNING ARRESTER: 100, 101, 102
SP4 15 PART OF RECTINIER (RA) ASSEMBLY.
3,00 CBA IS WARKED GPPOSITE 0f COMNECTOR

EXAMPLE: CBA~J3~7 15 CONNECTOR

31AND Coaiezd S COMECTAR >,

ROUTE 70 BACK ‘:
THE BACK 10 RA-3 c1

PXF-RES -BLK

HVSD-6

TRIAC

120 VAC

H g -]
g e S2
: 4 EH
g g

LBA-J3-15 .

DISCHARGE
SWITCH

ELKI

20

L

~
AC VOLTAGE CONNECTION VARIATIONS
{ALL JUMPER WIRES §10 AWG)

DISTRIBUTION CODE:

=D TECHNOLOGIES, INC,

Power Bolutions

0CB-2

P
PAM!IL OC POWER CABLE

AS SHOWN, TIE WRAP TOGETHER
FROM ONE END TO THE OTHER.

BB 10 RED oy o
s

DRAWN HRT24AC1 ITIVE GROUN

G. D. HAWKINS 04/28/91 2 WI?‘{O/CK)IEALPS)E METERS D

CHECKED

D.B. WILSON 12/04/91]'sizE  [RATING DOC TYPE / NUMBER REVISION
B S UALEXANDER _ |12/08/91] B | sTanoaro NBC-2327 2
APPROVED SCALE:  NONE SHEET: 1 OF 1 EILE Nawe
BLANK SIZE: s,‘,’é‘aﬁfg‘) %ﬁ’d‘sﬁ‘éiﬁf;s FRACTIONS OECIMALS ANGLES

ARE IN INCHES

+ TOLERANCES ON: +1/32 {o.020l0.010] £

. | 2 ¥ p p
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3 NOTICE: THIS PRINT AND THE INFORMATION SHOWN THEREON IS THE PROPERTY OF C&D TECHNOLOGIES. INC. REVISIONS
AND IS BEING FURNISHED AS A CONFIDENTIAL OISCLOSURE, IT MAY NOT 8E DEUVERED TO OTHERS NOR o
REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPROVAL OF C&D TECHNOLOGIES, INC. 10N DESCRIPTION REV. 8Y | APPROVED BY
LEVEL REV. DATE | APPROVED DATE
- 1 SEE ECN 10352 KEL MCM
B 02/27/95] 02/27/35
A 2 |SEE ECN 12520 KEL Mm A
) F 09/10/83  9f7
CBA-3-13 VIO g cm ’ \
0 > lotes  om /5 D R— fe35
\ - p cusTouer
SBA-3-12 BRN o = - CONNECTION
CBA-JI~14 VIO
9 2
' 9] hi
— ) 2 2 o
. l 8 54 —
% 3
& 8
! TICRA- 1325 _REO o l
l o -cm-u-m YR o o
' N @ CBA-TB2-2 BLY
) J3 HSD-12 B
— Coi=a 10 L2ta
| 101
8 204 8
- ! 30
' ‘0
‘ 50
60
- 1 701 1
! 80 g :
| 20 il
1004 -
1 2 1Oy 33
) w1204
> S nof le—
= o ol
h & 150 & ocs-2 4 Nl
: - " o : wl
7 FC
I 1804 3 z =z z
. s E TRIAC 2 g g
- ) 200—EHPA_____TEJ = K 2z S
B 20 ) linvsp-s ] -8 ~g 8
not@RR2 | CBA-J3-16 & & J
Cc . = - 9 AC VOLTAGE CONNECTION VARIATIONS ¢
3 ALL JUMPER WIRES §10 AW
g9 DISCHARGE ¢ ER WIRES 10 A4G)
LEGEND SWITCH
SRS
Al A2 ANODES, RECTIFIER ASSEUBLY 218 6 2 1]
b A2 CREUT SREAKER
IS AUMETER SHUNT HVSD
RANSFORMER
881 Bu! BLX
c1 OC FILTER CAPACITOR-INPUT iz P _J
€2 OC FILTER CAPACTOR—QUTPUT RED
caa CONTROL BOARD
— 0c8 OC CRCUT BREAKER [
Fe 0C FILTER GHOKE
oy OENGLTAGE SHUTDOWN BOARD DISTRIBUTION CODE:
L Eheie s  INC.
A 1. ALL WIRES ARE BLACK UNLESS OFHERWISE SPECIED. .
o RESCRANT RESSTOR 2 AL WRES ARE J10 MG STRANDED OR SELF LEACS Power Solutions
R4, RS RESISTOR UNLESS OTHERWISE SPECITED.
u swmnzk ASSEMBLY 3. A% BREAGR TERUNAL LOGATO Loumus MAYD‘%EH s APPROVALS OATE Wi R[NG DIAG RAM
= RO o a0 4w ot o ORAWN HRT24AC100E NEGATIVE GROUND
Sec frimtyaricod 4. AL WRES SPECIIED WITH *& ms St LEADS. G. 0. HAWKINS 06/04/91
0 Sioa s s Rk prorat R AL Bon 1y NE 2 FOR 208V & 240V, ECKED WITH ANALOG METERS
SR T SNUBBER RESISTOR - 0CB=2 10 RED D. 8. WILSON 12/05/91 D
{g; Eﬁm S@ ~FXF n:nmmmou 6. CIRCUT BREAKERS ARE suovm FROM FRONT OF CABINET. 881 . SPPROVED /! SIZE RATING DOC TYPE / NUNBER REVISION
INAL ~ _
s TERUNAL B T o 23 F.S. ALEXANDER  |12/05/01] B | sTanoaro NBC-2414 2
TRIAC RESONANT CONTROL THYRISTOR CONTROL: 50 THROUGH B3, 105, 108 A o em APPROVED
% ot R Comng Matsiek oo 101 153 ok Qo 54D 10 THE oM, SCALE:  NONE SHEET: 1 OF 1 | FILE NAME:
& 8. SPA IS PART OF RECTIFER (RA) ASSEWELY. NEC2414 SHT_1,1SS_2
- . UNLESS OTHERWISE T (GLES
10. 43 O B 1S MARIED OPPOSITE OF COMNECTOR BLANK SIZE: SPELERD BHEs FRACTIONS | DECIUALS A
21D CeAmiao7b 1S COMECTAR . : IN INCHES
' - + TOLERANCES ON: +1/32 |o.020lo.010{ £

1 [ 2 ? 3 | 4
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| REVISIONS
- NOTICE: THIS PRINT AND THE INFORMATION SHOWN THEREON IS THE PROPERTY OF C&OD TECHNOLOGIES, (NC.
AND IS BEING FURNISHED AS A CONFIDENTIAL DI?C.IL_SSUREHL MAALP:%I\'/ AEEOEE%R[-:TECL% DOLE:SEIERS Tt?g REVISION OESCRIPTION REV. BY | APPROVED BY
WRITTEN . INC.
REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE LEVEL REV. DATE | aPPROVED OATE
1 SEE ECN 10054 KEL MCM
B 03/24/94|  03/24/94
B A 2 SEE ECN 10352 KEL MCM
02/27/95| o
CBAy3-13 VO o | AXF lo®i-s__ew LA /27/ 2/27/95
_} o 3 |see Ecn 12520 \ KEL | Tmy
i )
J connecrion 5/18/99 c)/”/j 2
9
o]
CUSTOMER
CONNECTION
]
8 -\| Lo
1 j 1
: H 3
11 311
55 85
2
—p 2 g ] ]
w €5 $2 k4
g 82 82 2
= g 88 *g
[y N J
- ]
o AC VOLTAGE CONNECTION VARIATIONS
(ALL JUMPER WIRES §10 AWG)
c L
e e .. DISCHARGE
SWITCH
LEGEND
Al A2 AHOOES, chnnm AsszueLv S
Ach A€ Cleu BRea
Ad
as munm St J
AXF SFOR LK
¢ 00 FUTER Ao eur RED
e CAP) TP2
) CONTROL BoAD (BL)
—] £ 9 FLIER GHOXE e O €
HVSD it YOLGE SHTOONN. 80ARD - CABINET THEN UP y 3
gm mcwmnc WIRES ARE BLACK UNLESS OTHERWISE SPECIAIEQ. THE B T0 A= ti
o ST ORMER ;ﬁmnzsmzmmcsrmmonsnrm‘ Powor Solw oz
R % RESSIGR o o UNLESS OTHERWISE 950”“; o APPROVALS DATE WIRI NG D|AG RAM
SRCO ASSEW . 4G BRENCR FERMIL LOCKTONS WY
RC RESONANT CAPACITOR DIFFERENT THAN SHOWN. TERMINAL |UENnnEE RA-3 4 DRAWN H RT24AC 1 OO UTl Ll
Iy Sot pErer (AB.C, 0. 1. 2 3) WLL BE CORRECT. G.D. HAWKINS 04/25/91
i RS GO prmToR 4. AL WRES SPECIED WITH <" ARE sa.ﬁ l:BVDS& " SiEckE WITH ANALOG METERS
. T81- 1-3 IS UNE 2 FO
D £, su:ggg;mumpé%rga > To13 B Rl Fon 1 D.B. WILSON 07/30/91fszE  [RATING DOC TYPE / NUMBER REVISION
-
sk 6. CIRCUIT BREAKERS ARE swvm FROM FRONT OF CABINET. DCB-7 10 REO oy APPROVED _
il o lNAL BLOG-F TERMNATON 7. WIRE NUMBERS USED: o084 4~ D, H. MUHLRAD 07/30/91 B STANDARD NBC-2406 3
i TR Giock - U CONTROL, 50 TRDUGH 85, 105, 106, 125, 125 APPROVED E:  NONE SHEET: 1 OF 1 FILE NAME:
] POSIVE QUTPLT TEST ot LIGHTNING ARRESTER: 100, 101 102 gt e i SCALE: ; [Nsczws SHT_1_ISS_3
w2 g volTutten 8. SP4 IS PART OF RECTIFER (RA) ASSEMBLY. Rou one 0 10 e oTHER, UNLESS OmIERWISE RTINS | oeowes ANCLES
~ 0. 43 4 caA wﬂfn os:oiulmlors cc% u':fe%'roo: BLANK SIZE: SPE%}E?N DIMCENESéch X
- - [ INCHI "
21 mn cm-u—m IS CONNECTOR 3. + TOLERANCES ON: +1/32 |0.020|0.010| E3

1 | 2 4 3 [ 4
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1 | 2 3 | 4
NOTICE: THIS PRINT AND THE INFORMATION SHOWN THEREON IS THE PROPERTY OF C&D TECHNOLOGIES, INC REVISIONS
AND IS BEING FURNISHED AS A CONFIDENTIAL DISCLOSURE. IT MAY NOT BE DELIVERED TO OTHERS NOR
REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPROVAL OF C&D TECHNOLOGIES, INC. REVISION DESCRIPTION REV. BY | APPROVED BY
LEVEL REV. DATE | APPROVED DATE
2 SEE ECN 13433 JPR MM
04/23/01|  05/03/01
A
RA-A2 10 [ INPUT_GND RN o —g— 0C OUTPUT A
CUSTOMER
oCRN__SP5/SP6 CONNECT\ON
.
BLK HVSD—2
— PARALLEL DG POWER CABLE /-®—’
%M"SN“E’R’EZJ?SE{“HER N2
FROM. )| oA TBI=S
DCB-1 J
PXF—RES—RED * =+ BIK| 3 2231' 1° RED 5 lAJ —
§ AC_INPUT
_RES— CUSTOMER N\ e = e =
pPXFRES-BIK 10 TRIAC-T2 10 BLK —-=-*YEL| » 3 ||| | |©Q3A----- } CONNECTION Q @ @ ‘e GP\
CDHBI=1 10 WHTY i PXF—PRI-BLK * C1 c1 c1
B—BI=2__10 CBA-J3-13 VIO ACB-2 10 WHT B N
CBA-J3-12  BRN PXF—PRI-RED * a s H K a
58 SIS = B & o @
Sy HVSD-12 BLU [ cBA-J3-14 VIO®\ PXF—PRI-NAT _* C1 c1 C1
CBA-TB2-2 _ BLU o2 N ] ] —
(Bl 10 T T ] CBA-TB2-1__ GRN (é ;@ | j B
= = o = B
GRN _ PXF—PRI-GRN_* g ) (3
! 80 rwusr LEADS (BN 108 -8 (G4 —— HVSD—11 GRN Tl Ty [=Cd N
50 % 3HBI1=5 10 WHT) PXF—PRI-YEL *
ool —ES=4 BLU ) @] 0O ©
AS—3 WHD)O(O TE WRAP SACB-B 10
! "o ™k TOGETHER ACB-A 10
1 120—E———= ACB—D 2
o 304 & 7 vio - S~TB2-1 )\2/0 TB1-8 GRN BLK
- 1o—EXE=e V0 AL
[FH)
| 5 150 DCR an cz—(+)V10 RED | TB1-7 * NAT BLK —g— (qpRC1=2 10
| =z 160— TB1-6 * RED § T e
oo gz RED YEL BUS BAR“—1—e
B po@BE2_ ORN ™) TP yCBA-TB1-3 Rep NBI=A* B _| |2 RED-1-  RR-1 * DCB-2 2/0 YEL g AYEL
TBI-9  * YEL g —9-
190 (BLK) (RED) 5HHVSD-1 RED FC
: zoo——@u: SoCBA=J3-1  RED YEL RA-A1__*
210 FOWM=(+) TBI-8 __ * GRY YEL RA-A1 _*
- _ ——
220 —EDRAA RS BLKJ T —SFO-1__2/0 SW1-1 RED 73—
- R4 - CBA-J3-5  RED = ©
. - - - o
DCB—2 RED o B RAAZ *
e =®
TB2-2 D) N CBA-J3-20  YEL L]
TRIAC—G__BLK/WHT PXF e &
LEED JEs2 oY CBA-J3-10  BLU CBA-J3-22 1
A1, A2 ANODES, RECTIFIER ASSEMBLY TB1-8 GRN HCBA-S- G
ACB AC CIRCUIT BREAKER ACB—C > o M=(+) BLU RIRZ-2 10 5y~ RA
o AVVETER SHUNT ® GootB2=2_2/0
aE AUKLIARY TRANSFORMER AT RED
c1 DC FILTER CAPACITOR—INPUT @')/ ® 120 VAC 208 VAC 240 VAC
c2 DC FILTER CAPACITOR-OUTPUT CONNECTION CONNECTION CONNECTION
CBA CONTROL BOARD e2=(=) 10 L v J)
DCB DC CIRCUIT BREAKER BT Wi
e DC FILTER CHOKE D vy AC VOLTAGE CONNECTION VARIATIONS
HVSD HIGH VOLTAGE SHUTDOWN BOARD @ (ALL JUMPER WIRES #10 AWG)
LA LIGHTNING ARRESTER s -
PRI PRIMARY WINDING
PXF POWER TRANSFORMER y RR-2 10 BLK
R1, R2 RESONANT RESISTOR NOTES: SWA1
R3 R4, R5  RESISTOR 1. ALL WIRES ARE BLACK UNLESS OTHERWISE SPECIFIED. M DISTRIBUTION CODE:
o T e e e £ L WS e 415 0 STunoRD 8 s Lo G=ESTECHNOLOGIES, INC.
REs R ONANT VR UNLESS OTHERWISE SPECIFIED. " RS | L
RR RESONANT REACTOR 3. AC BREAKER TERMINAL LOCATIONS MAY BE 16 BLK/WHT RED Power Solutions
= o AT T
SP1-3, 5, 6 SURGE PROTECTOR 4. ALL WIRES SPECIFIED WITH ™" ARE SELF LEADS = APPROVALS DATE Wl Rl N G D |AG RAM
M DISCHARGE SWTeh 5. TB1-2 IS LINE 1. TB1-3 IS LINE 2 FOR 208V & 240V. TRIAC R DRAWN HRT24AC200E NEGATIVE GROUND
B TERMINAL BLOCK-PXF TERMINATION TB1-3 15 NEUTRAL FOR 120V. G.D. HAWKINS 06,/04 /91
BOBMEIEC N o o s o o oo o o WITH ANALOG METER
Rl MEMOMMSLMN.  STIEL e o oo s 10 18 ey [ O ST [RATING [D0C TYPE / NONBER R
WM DC YOLTMETER LIGHTNING ARRESTER: 100, 101, 102 B Alf)PPHROVEhRUHLRAD 11/27 /91 B STANDARD NBC—2379 2
- 8. SP4 IS PART OF RECTIFIER (RA) ASSEMBLY. AF;PR6VED
10. ‘l{{ile‘N(gsBA |EXAM.:RKEED 85:2\5];[50& %%%%EE%[%?? SCALE: NONE SHEET: 1 OoF 1 I\I]_BI(I:_537,\£E)AMSEHT " 1SS 2
21 AND CBA-J3-20 IS CONNECTOR 3. =
X UNLESS OTHERWISE FRACTIONS DECIMALS ANGLES
o s s
Al
+ TOLERANCES ON: +1/32 |o. 020|O 010
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* - ' — -~
: NOTICE: THIS PRINY AND THE INFORMATION SHOWN. THEREON I5 THE PROPERTY OF C&0 JECHNOLOGIES, C. REVISIONS
AND IS BEING FURNISHED AS A CONFIDENTIAL DISCLOSURE. [T MAY NI 1 0 OTHERS Ni
REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPROVAL OF CAD TECHNOLOGIES, INC. RELZ‘:E’ON DESCRIPTION REV. BY | APPROVED BY
L REV. DATE | APPROVED DATE
1 {SEE EON 12520 KEL | 7
B 09/13/99 9/17/77
. A 5T A
1
! )
l PARALLEL OC POWER CABLE
0 TIE WRAP
FROM ONE END T0 THE
) OTHER,
—_ ) PXF-RES-RED « ——
| H —=") AC INPUT
CUSTOUER
: wuc1? 10 ek -amevile S | [@3@R----- ‘GONNECTION
I I81-2 0 CBA~J3~13 w0
1 D coas312__atne
1 CWSD-|1 BLU | CBA-J3~14 o
I |ceeatezz ey | ) ;
R A
. (O
s| | L. DO o] °
= 1 Eabd AXF =4 ———
| CBIsS 10wt
)
)
) e
| "
w
1 (=]
— | o " P2 TP
w170
l 7 180+ :m-z ORN | (BLK) (RED) T82-1_2/0 D
t ]
1
- SWi-1 RED, 7
By RED
|—€84243-20 YEL gyy
. LEGEND
c Al, A2 ANOOES, RECHF‘ER ASSEMBLY CBA—J3-22 @ ¢
e} AC CRCUT BREAKER CBA-¢3-10 8L =
I o Muieten o=(+) By —BUR:210 5~ RA
AS AHII
rd ey T aRuER HXe-2 2/0
1l
¢l B0 PTER CAPACTOR-INPUT f—cayRUe RO |
a 8¢ PUTER CHEACITOR-QuTeuUT FHla
oca 0C CIRCUT BREAKER ca-() 10 L J
fc 0C RILTER CHOKE ®C—“EJ;_H v
GND grown o apiled i AC VOLTAGE CONNECTION VARIATIONS
HSD HIGH VOLTAGE. SHUTDOWN -
w LIGHTNING ARRESTER & (ALL JUMPER WIRES §10 AWG)
PRI PRIMARY WINDING
e POWER TRANSFORMER S
— RI, R2 RESONANT RES
R3. Re, RS RESSIOR NOTES;
e N— G TECHNOLOGIES, INC
s RESOUT oG 2 AL MIRES ARE 18 A0 STANDED OR SELF LEADS )y .
s, B : fﬁz:“#mmmmswmmﬂanzm Power Solutions
il
$iuse ssuucggr:ngmoa o i B o APPROVALS DATE WIRING DIAGRAM
w1 DISCHARGE_ SWIT 4. AL WIRES SPECIRED WITH & ARE sa.r LEADS.
5 TR gmz;@’ TERMNADON 5. THI-2 IS UNE 1. TBL3 15 NE 2 FOR 2084 & 240%. DRAWN HRT24AC200E POSITIVE GROUND
1 TERAL BLOCK TB1-3 15 NEUTRAL FC G. D. HAWKINS 06/03/91 TH ANALOG MET
™ POSITIVE, QUTPUT TEST JACK 5. CIRCUIT BREAKERS mz smn FROM FRONT OF CABINET. CHECKED WITH L ETER
D T RESouT COMTROL TRSTOR 7. WRE RS useD: D.B. WILSON 11/26/91[S7e  [RATING 0OC TYPE / NUMBER REVISION | O
w 0 YOLTWETER CONTRELL 30 WIRGUGS 64, 67 THROUGH 86, 105, 108 APPROVED _
SPLIE UGHTNING ARRESTER: 100, 101, 102 D. H. MUHLRAD 11/27/91 B | sranoarp NBC-2380 1
8. SP4 IS PART OF RECTIRER (R mnur
1o 33,00 COA & WATED QORI 3 APPROVED SCALE:  NONE SHEET: 1 OF 1 FILE NAME:
BARKNGS. Bt | Can &Zm s COMECToR AT i _1_iss_1
'\ND CBA: UNLESS OTHERWISE oN: oECH
BLANK SIZE: SH28ES TRy FRACTIONS iy ANGLES
ARE IN INCHI
+ TOLERANCES ON: +1/32 |oo20f0.010] &7

! | 2 + 3 | s
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NOTICE: THIS PRINT AND THE INFORMATION SHOWN THEREON IS THE PROPERTY OF C&D TECHNOLOGIES, INC. REVISIONS
AND IS BEING FURNISHED AS A CONFIDENTIAL DISCLOSURE. IT MAY NOT BE DELIVERED TO OTHERS NOR
REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPROVAL OF C&D TECHNOLOGIES, INC. REVISION DESCRIPTION REV. BY | APPROVED BY
LEVEL REV. DATE | APPROVED DATE
1 SEE ECN 9465 DBW
05/12/92
2 SEE ECN 10352 KEL MCM
NG 02/27/95| 02/27/95
—J3— — GND * BLK
CBA-J3-13 VIO - T81-8 GRN : . AC INPUT
T2 Bk ( Do @ B -7 Gstouty 3 |SEE ECN 12520 KEL MCM
TP1 RD gy b |CBASU-12 BRN o | g ! Ir CONNECTION 09/16/99| 09/18/99
1T
- - - | Sor-i-14 vo g g g g 4 |SEE ECN 13442 KEL MM
TB3 B2 TB1 @ ol |1 04/26/01|  04/26/01
* * * *
555353384[838354 0 INEREERRE
~, —
! 5 ToF ! VM a S GND e & % 3 I
J— | | o e h PXF-RES—YEL  * I E El Zl o
e PXF—SEC 2-YEL * A ! ! o g
3z g — oo e ! 5 g & & I
o| & | \ C3-1 RED 3 M—(+ RE:) |
| ol o o 18B1 RED T>B1-1_10 WHT]CBA-J3—5 RED ] -8 BLK . CBA-TB1-3 RED I
1 7| % oy - ’l—.[,CB_2 c1=(+) CBA-J3-1 _RED, S\
8l = a = & J 33 @&@—-LOBENG)] + DC OUTPUT
8la gl = >BI=2_10 CBA-I3-20 YEL I 6 RED FC—1 6 YEL oy / CUSTOMER
@D~ Co—(+) 10 RED @_J ‘ /@ - CONNECTION
\ \ CBA-TB2-2 BLU ( bCB—1 6
| CaotSD=12_BLU ‘ RA ‘ ]
o @ TB1-9 10 PXF—SEC 1-BLK * PXF
CO=————{caa_u3-22 GO RC1=1 10 BLK =g  BLK YEL TB1-9 * YEL
l F—4 RZ__10 % RR—1_* RED~ )3
4
| TB1=5 10 WHT ra-a1_+ YEL _ CGRN TB1-8 * GRN
3 BLK * < RA-A1 * YEL F ar TBI=7 * NAT
1B2-2 6 @ ~ _
CBA O ®, 9 RR - g RED TB1-6 * RED N
! VL AS-1_ 6 RED ~ ¢ BLK TB1-4 * BIK !
| (77 21 1
OCB —= AS-1 6 = IRED !
- 11
° g 35
| - 2 Bk (¢ RA-A2 * BLK ~ )Y
] Ll BLK
S P2 TP1 U8 ;9_) HVSD-8 ORN =
=z (BLK) (RED) -TIE WRAP CBA-J3-18 ORN &>
L TOGETHER RR—2 10 BIK =
| 7 0
1 IRS BLK r © BB1 6 DAL
o m
QLS YEL AS—1 10
814 3 BT 5 5 g
I| 5| O = = =
>0 >0 >0
I T EECEE 5| riac g~ - ou
| | @l &| 8| = @ O Sz 8g gg
(&) (&) (&)
= HVSD-6 _ BLK/WHT 7 J L g J
—~ CBA-J3-16 & J AC VOLTAGE CONNECTION VARIATIONS
- - - I 10 ALL JUMPER WIRES #10 AWG
- DISCHARGE ( t )
LEGEND o SWITCH
A1, A2 ANODES, RECTIFIER ASSEMBLY of of of Lf 2 )
ACB AC CIRCUIT BREAKER gl A bl 2 @ = @
AM DC AMMETER EEEEEE
AS AMMETER SHUNT DA R R ) f
A AUKILARY TRANSFORMER @ @ @ @ @ @ RC2
1 DC FILTER CAPACITOR=INPUT
c2 DC FILTER CAPACITOR-OUTPUT NISINISESIN| BLK J
c3 CAPACITOR RED
CBA CONTROL BOARD
DCB DC CIRCUIT BREAKER HVSD
FC DC FILTER CHOKE
GND GROUND NOTES:
HVSD HIGH VOLTAGE SHUTDOWN BOARD .
H HIGH VOLTAGE SHUTT 1. ALL WIRES ARE BLACK UNLESS OTHERWISE SPECIFIED. ROUTE T0 BACK OF CABINET DISTRIBUTION CODE:
PRI PRIMARY WINDING 2. ALL WIRES ARE #18 AWG STRANDED OR SELF LEADS THEN UP THE BACK TO RA-3 °
PXF POWER TRANSFORMER UNLESS OTHERWISE SPECIFIED. — R 7
R1, R2 RESONANT RESISTOR 3. AC BREAKER TERMINAL LOCATIONS MAY BE C1 2 Power Solutions
EK' RS gﬁclt%rr?RRECTIFIER ASSEMBLY DIFFERENT THAN SHOWN. TERMINAL IDENTIFIERS
RC RESONANT CAPACITOR (A B C. D, 1, 2) WLL BE ?,ORRECT‘ _ —] APPROVALS DATE Wl Rl N G D |AG RAM
RES RESONANT WINDING 4, ALL WIRES SPECIFIED WITH ™" ARE SELF LEADS. RA-3 5 0—@3 a— | p PXF—SEC 1-RED 6
i R T ACTOR 5. TB1-2 IS LINE 1. TB1-3 IS LINE 2 FOR 208V & 240V. PXF-SEC 2-RED 6 DRAWN HRT48ACH50E POSITIVE GROUND
s SNUBBER_CAPACITOR 18173 1S NEUTRAL FOR 120V G.D. HAWKINS 06/04/91
3P1-3, 5, 6 SURGE PROTECTOR 6. CIRCUIT BREAKERS ARE SHOWN FROM FRONT OF CABINET. CHECKED WITH ANALOG METERS
SR SNUBBER RESISTOR 7. WIRE NUMBERS USED: BB1 10 RED 1 D. B WILSON 12 /05 /91
%; FEE”II& gtgg&—géFoLETlgﬂ{_‘lAﬂoN POWER: 1 THROUGH 22 ) - O. / / SIZE RATING DOC TYPE / NUMBER REVISION
- CONTROL: 50 THROUGH 64, 67 THROUGH 87, 105, 106 | DCB-2 6 APPROVED
83 TERMINAL BLOCK 10 _
TP1 POSITIVE OUTPUT TEST JACK HCHTNING ARRESTER: 100, 101, S P.S. ALEXANDER 12,/05/91 B STANDARD NBC—2415 4
gﬁc gg(s;énxﬁ-r oggpmu'!'o[g% Y\’g?g}FOR 8. SP4 IS PART OF RECTIFIER (RA) ASSEMBLY. ZSARALLSHOEVIV-NDQI'IEP?}INR% QI%BGLEEI'HER APPROVED NONE ] :
10. J3 ON CBA IS MARKED OPPOSITE OF CONNECTOR g SCALE: SHEET: OF FILE NAME:
W DC VOLTMETER MARKINGS. EYAMPLE: CBA—J3—2 IS CONNECTOR FROM ONE END TO THE OTHER. J NBC2415_SHT_1_ISS_4
o SPLICE 21 AND CBA-J3-20 IS CONNECTOR 3. UNLESS OTHERWISE CRACTIONS DECIALS ANGLES
BLANK' SIZE: SPECIFIED DIMENSIONS ——|——
ARE IN INCHES AX_1 XXX
+ TOLERANCES ON: +1/32 |0.020]0.010
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NOTICE: THIS PRINT AND THE INFORMATION SHOWN THEREON IS THE PROPERTY OF C&D TECHNOLOGIES, INC. REVISIONS
AND IS BEING FURNISHED AS A CONFIDENTIAL DISCLOSURE. IT MAY NOT BE DELIVERED TO OTHERS NOR
REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPROVAL OF C&D TECHNOLOGIES, INC. REVISION DESCRIPTION REV. BY | APPROVED BY
LEVEL REV. DATE | APPROVED DATE
1 SEE ECN 10352 KEL MCM
02/27/95| 02/27/95
2 SEE ECN 12520 KEL MCM
09/10/99| 09/28/99
GND + BLK
. BLK CBA-J3-13 VIO AXF o~ TB1-8 GRN — - * B ,f"""} CUSTONER
) - CBAZJ313 VIO 5 |5 1) 2 connection
P1 RED L
GDo b CBA—J3-12 BRN 17
o __ __ __ <8 g E %
< fe) [
o | CBA-J3—14 VIO 5 o1 |1
B3 B2 TB1 e 2| !
6 5432 1][32 1][65 432 R o = = B
O 00000 O(P(P O?O?OO [ @ gl = < I
! ! S @ V| 2 Il = i I
— | @ | VM A PXF—RES—YEL * 105 GND 1] x rl x Zl ol E
p
ol 7 PXF-SEC 2-YEL * o ! ul o o &L
& & - =|c3—1 RED 5= ! ! & o & g &
| | —JB1-1 10 WHT[cBA-J3-5 RED | IS T 119
| 7T q 1DCB=2 RED 55~ e (1) )
3o = BB! B1-2_10 SE R b ouTRUT
== o o & J g B1=2 10 | CUSTOMER
CBA—J3-20 YEL |
GO—A CONNECTION
" CBA-TB2-2 BLU
| HVSD-12__ BLU ‘ RA ‘
P T81—9 10 BLU|PXF=SEC 1-BIK * PXF
B~ o————— g5 _ _
) CBATII22 o Vo RCT-110 BLK o g [BLK YEL TB1-9 * YEL
l Xt RZ 05> - RR—1__* RED i
| _JB1-5 10wt e LIRa-a1 = YEL _Cos TB1-8 * GRN
o LU Rracat = YEL g NAT TB1-7 * NAT
TB2-1 8 3 o~ e
! CBA 5 i ’ RED TB1-6 * RED
| R AS-1_ 6 . LRED BLK TB1-4 * BLK
—= AS=1_ 6 e RED
RR BLK (= o
o %
| 2 BLK RA-A2 ¥ BLK
! L P2  TP1
L _
g (BLK) (RED) eé TIE WRAP cHBVjE)Jiwa ggz -
ala TOGETHER &2
X = 2 & DCB-2_ 6 YR RR—2 7
| v LK 55 - YEL
RED ; N?j FC AS—1 10 &>
=E o8 o8 o8
<E = =
' 2 = K| |TRiac 22 =9 29
! 2 3 o SH SF SF
h O o o
] |_Hvsn-6 = 3 L J
[N —J3—
] ol of o I [ & \LBAJ5 16 & J AC VOLTAGE CONNECTION VARIATIONS
- -~ - - -- Sl = 2l £ =| 8 RA-AZ 10 (ALL JUMPER WIRES #10 AWG)
Of m| m| 2| DB © 16
<=L =l el e DISCHARGE
LEGEND @ e @
— A SWITCH
i
A1, A2 ANODES, RECTIFIER ASSEMBLY
ACB AC CIRCUIT BREAKER INISINENINENY 0 @
AM DC AMMETER 2118 6 2 1
AS AMMETER SHUNT
AXF AUXILIARY TRANSFORMER
BB BUS BAR HVSD RC2
ci DC FILTER CAPACITOR—INPUT
c2 DC FILTER CAPACITOR—OUTPUT BLK
c3 CAPACITOR
CBA CONTROL BOARD C1 RED
DCB DC CIRCUIT BREAKER NOTES:
A DE FINIER CHOKE 1. ALL WIRES ARE BLACK UNLESS OTHERWISE SPECIFIED.
HVSD HIGH VOLTAGE SHUTDOWN BOARD 2. ALL WIRES ARE #18 AWG STRANDED OR SELF LEADS .
LA LIGHTNING ARRESTER UNLESS OTHERWISE SPECIFIED. ROUTE TO_BACK OF CABINET DISTRIBUTION CODE: &
PRI PRIVARY WINDING THEN UP THE BACK TO RA-3 = °
oo DD TRANSEOAMER 3. AC BREAKER TERMINAL LOCATIONS MAY BE R N /A
R R RESOMANT RESISTOR DIFFERENT THAN SHOWN. TERMINAL IDENTIFIERS IEH ~ "
Ry s RESIATOR (A B, C, D, 1, 2) WILL BE CORRECT. C1 Power Solutions
RA SILICON RECTIFIER ASSEMBLY 4. ALL WIRES SPECIFIED WITH "*" ARE SELF LEADS. D— 4=
RC RESONANT CAPACITOR 5. TB1-2 IS LNE 1. TB1-3 IS LINE 2 FOR 208V & 240V RA-3 6 iy APPROVALS DATE Wl RlNG DlAG RAM
RES RESONANT: WINDING " TB1-3 IS NEUTRAL FOR 120V. ’ 13 TGRSt 1R -
RR RESONANT REACTOR ! PXF—SEC 2-RED 6
SEC SECONDARY WINDING 6. CIRCUIT BREAKERS ARE SHOWN FROM FRONT OF CABINET. — %RASVN HAWK INS 06 /03 /91 H RT48AC50E N EGATl\/E GROU N D
sC SNUBBER CAPACITOR - WRE NUMBERS USED: U /03/
$P1-3, 5.6 SURGE PROTECTOR R R e s CHECKED WlTH ANALOG METER
781 TERNINAL BLOCK—PXF TERMINATION CONTROL: 50 THROUGH 54, 67 THROUGH 87, 105, 106 DCB-2 10 RED 45 D.B. WILSON 12/04/91[sizE [RATING DOC TYPE / NUMBER REVISION
182 TERMINAL BLOCK-DC OUTPUT : ( : : = 5 _ ] APPROVED B NBC— 2381 5
83 TERMINAL BLOCK 8. SP4 IS PART OF RECTIFIER (RA) ASSEMBLY. STANDARD _
e NEGATVE BUTAUT TEST JACK 1045 ON SBA IS MARKED DPPOSITE DF CONNECTOR PARALLEL DC POWER CABLE *j EﬁPSRbVEé LEXANDER 12/05/91
. : —J3— AS SHOWN, TIE WRAP TOGETHER . . .
v RSO CONTROL THYRISTOR 21 AND CBA-J3-20 IS CONNECTOR 3. FROM ONE END TO THE OTHER. | ) SCALE:  NONE SHEET: 1 OF 1 EB%EBESMAMSEH'T s o
o SPLICE —
X UNLESS OTHERWISE FRACTIONS DECIMALS ANGLES
BLANK' SIZE: SPECIFIED DIMENSIONS S B
ARE IN INCHES
+ TOLERANCES ON: £1/32 [0.020(0.010 1
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. NOTICE: THIS PRINT ANE THE INFORMATION SHOWN THERE?N s THE P?OPEERs‘é OF C&D TECHNé)I.OGIES INC. REVISIONS
: AND IS BEING FURNISHED AS A CONFIDENTIAL DISCLOSURE. (T MAY NOT BE DELVERED TO OTHi
- REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPROVAL OF C&D TECHNOLOGIES, INC. REVISION DESCRIPTION REV. BY { APPROVED BY
LEVEL REV. DATE | APPROVED DATE
1 SEE ECN 10352 KEL MCM
R 02/27/95| 02/27/95
- A 2 |SEE ECN 12520 KEL m
CA-3-13 VO 5, AXF GIBL=8. GRN Ac INP\JT 09/10/99| L7’77
- CBA-Y. > CONNEC‘HDN
i—J3-12 BRN
CBA-J3-T4 W@
3
| 9] PAF-RES-YEL __ o &
‘ g PXF-SEC 2-YEL M
- c3-1 REQ &
) TBI-1 10 WT[CBA-43-5 ﬁo 1y mx
' Ci-{+)
Fy@I1=2 10 éq 3
l CBA-J3-20 YEL TR
CHA-TB2~2 BLU.
: ""—: o1z [Ra]
Bies 1o |DHF-SEC 108K o
om=s 1o
I 4 CBA-43-22 oo
10
' T e
B 1
z TB1-7 o MNAT
| s < o
| e TS
l w
w
[=]
z
! "
1 i)
7] HVSD-8
—> | ZBREEE t;:—;:-m
X | (RED) o] nce-7 & o3 oF o8
. 8 . 3
7 AS-1 10 i 2
l 4 FC P> 8 ] 3
N )
: B TRIAC AC VOLTAGE CONNECTION VARIATIONS
3 (ALL JUMPER WIRES §10 AWG)
& HVSD-6 o
é CEA—I3-16 &> J
= g
[
AL A2 ANOQES, REC‘nnER AssoueLy DISCHARGE
e A e SRS SWITCH
AS AUUETER SHUNT (211856 2 1]
AXF LARY TRANSFORMER
(=] Ix: FILTER CAPACITOR-INPYT HVSD
2 OC FILIER CAPACITOR-OUTPUT
SJW CAPACITOR
ocB OC CIRCUR BRI NOTES T
cFl':m OC ALTER CHOXE 1. AL WIRES ART BLACK UNLESS OTHERWISE SPECIFIED. RED
oy D SWrTCH 100P 2. AL WIRES ARE J18 AWG STRANDED OR SELF LEADS
S0 HIGH VOLTAGE. SAUTDOWN GOARD UNLESS OTHERWISE SPECIIED.
- A UGHTNING ESTER 3 BREAK R NS MAY BE
PRI PRIMARY WINDING 3 E"‘INWN‘L Loff‘;ll‘ol H INAL (DENTIFIERS ?NOg(EUI’OTE‘ED(BAg(F 10 RAEI
;:lxr'u %woasmr?usmngm (& B c 0, 1, 2) WILL BE CORRECT. DISTRIBUTION CODE:
R, RS RESISTOR 4. AL WIRES SPECIFED WiTH *=* ARE SELF LEADS. c1 )y .
RA S‘UCONREU‘“ERESE"ELY iTB'ZSUNEITE\JSUNEIFORNW&Z“N
:ES Rgo«mrw -3 S NEUTRAL FOR o Power Solutions
RR EACTUR 6. CIRCUIT BREAKERS ARE SNOWN FROM FRONT OF CABINET. =
gzcc gcommr WINOING 7. WIRE Nuuagas ustn: APPROVALS DATE WlRlNG DlAG RAM
THROUGH
SS:I—J. 56 ;l:uﬂgﬁ“;ﬂo'fmugk CDNTROL 50 TNROUGHog7 105, 105 125, 126 %RASN HAWK INS 05/23 91 HRT48AC5O UT”_[W
® TR Sroc-oe et & 550 Pt o RIS 0 ASEURY o2 1o Ko g GHECRED WITH ANALOG METERS
BLOCK -4 6
) ™ Z:"‘M'L%umur T w e BOMPE. SaTS 2 T CoNecTOR D6 wiLson 07/30/91]sizE | RATING DOC TYPE / NUMBER REVISION
it TPy SACK 21 AND CBA-J3-20 IS CONNECTOR 3. ARALLEL DG POWER CASLE APPROVED
TRUC CONTROL THYRISTOR T Wb SOSEER STANDARD NBC—~2325 2
o OC VOLTWETER FROM ONE. END 1O THE QTHER. 0. H. MUHLRAD 07/30/91 B
APPROVED SCALE:  NONE SHEET: 1 OF 1 l FILENAME
INLESS OTHERWISE FRACTI
BUANK SIZE: sPEcanD e ONS | OECIMALS ANGLES
INCHES
+ TOLERANCES o +£1/32 jo.020lo.010] %1
1 | 2 f 3 I 4
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1 | 2 ¢ 3 | 4
. REVISIONS
NOTICE: THIS PRINT AND THE INFORMATION SHOWN THEREON IS THE PROPERTY OF C&D TECHNOLOGIES, INC.
AND IS BEING FURNISHED AS A CONFIDENTIAL DISCLOSURE. IT MAY NOT BE DELIVERED TO OTHERS NOR
REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPROVAL OF C&D TECHNOLOGIES, INC. REVISION DESCRIPTION REV. BY | APPROVED BY
LEVEL REV. DATE | APPROVED DATE
2 SEE ECN 13436 JPR MM
04/23/01| 05/01/01
A
10 INPUT OND__ GRN 7, o
B3 P2 BIK g5 To5) RN SP5/SP6 J VM=(+) RED 55 @ SP5
6 5 4 3 2 —TB1-.
000060 TP1 RED 57 b _22_121_13 2EE 6
54
| < * _ BLK HVSD-1 RED \\
| | - M= 72 B2
: T+ O] s oy
DCB-1 \
9 — CONNECTION
l WM 21D
OIS PXF—RES—RED —o_* BIK —
-8 ) o1
Vg ) FIP
_RES— MER
! 3 ! BB2-3 RED 55/ THIXRESBIK 10 4 o aval. S| TeseA---- CONNECTION L
! P . DCB-2 - SIBI=1 10 WHT === PXF—PRI=BLK =
1o~ R 2 10 whr | BB!1=2 7 ) -
o B2 10 CBA-J3-13 VIO . ope|) (|eg®
! 30||s ! CBA-J3-12  BRN — PXF—PRI-RED ol | ol |
| 1o0lle | HvSD-12 BLU | CBA-J3-14 VIO @1 ] PXF—PRI—NAT WO ool 10 e N
5O RA-4 RED CBA-TB2-2__ BLU L o2 o T T ﬁbﬁ
l CBA ig’ . (OB 10 | Conte2l_GRYY op|) (lege B
GRN - PXF—PRI—GRN \AM—(—
! 80 st teaos |1 e - AXF—4 _— CBA-J3-11 W_“T_% ] ]
90 ) <TB1=5 10 WHT
AS—4 BLU
1007—G8 ACB-B o @ (9 @
) mo-. TWIST LEADS ® O AXE | DA®S 10 A
130 —CaXE= _ TB2-2 4 181-8 GRN D
e AXF—9 io AS—4 BLU.J I @ 9 76 g
117 * BLK g qRCI=2 10 Luouo
| o 150 g L AS-3 WHT 5 DCB -
] = o@D T oo 4 I * LA
w470 = RED
= _ P2 TP1 10 TB81—4 * % <=
2 s~ O (BLK) (RED) EN = ﬁs;\;T?—s P z||® RED:!l: RR-1__ + a2
190 —
| & 2o RAAT Nl ©®) \ :: We(0) veL RAAL * CBA-J3-5  RED & ) *| =
l ? 0 l R K& B1-8  * VEL RAAL * St D He ;
220 —EDRAAZ R4 RED 7
- ol 15 ] 4
- - - p— BB2-2 RED, o I |
B2 & BLK RA-A2 * CBA-J3-20 YEL 5 H 120 VAC 208 VAC 240 VAC
k_ CONNECTION CONNECTION CONNECTION
TRIAC-G BLK/WHT® L )
LEGEND 1832 ORN u ﬁ M
H AC VOLTAGE CONNECTION VARIATIONS
A, A2 ANODES, RECTIFIER ASSEMBLY 181-8 GRN CBA=J3-22 iy c
B AC CIRCUIT BREAKER P ol o ] J (ALL JUMPER WIRES #10 AWG)
AM DC AMMEI’ER s [:
AS AMMETER S , []
AXF ADILARY TRANSFORMER i
BB1, BB2 TRIAC-T1
DG FILTER CAPAGITOR—INPUT
DC FILTER CAPACITOR—OUTPUT RA
¢4, C5, C6 CAPACITOR
CBA CONTROL BOARD
DCB DC CIRCUT BREAKER ~RR=2 10 BIK
FC DC FILTER CHOKE SW1
GND GROUND o
HVSD HIGH VOLTAGE SHUTDOWN BOARD
, GG AETe ol | L 2] |
PXF POWER TRANSFORMER NOTES: —
RLR2 RESOMANT RESISTOR 1. ALL WIRES ARE BLACK UNLESS OTHERWISE SPECIFIED.
» R 2. ALL WIRES ARE #18 AWG STRANDED OR SELF LEADS 78 DISTRIBUTION CODE:
RA SILICON RECTIFIER ASSEMBLY
1 Dlemee CamELmE - G- TECGHNOLOGIES, INC.
3 S crmerwemewe .
sc SNUBBERCAPACITOR (A B, C D, 1, 2) WILL BE CORRECT. Power Solutions
4. ALL WIRES SPECIFIED WITH "** ARE SELF LEADS.
SP1-SP3, SP5, SP6  SURGE PROTECTOR
SR SNUBBER RESISTOR 5. TB1=2 IS LINE 1. TB1-3 IS LINE 2 FOR 208V & 240V. APPROVALS DATE WIRING DIAGRAM
o TERUNAL BLOCKAPXF TERMINATION o oo 1> FOR 120% DRAWN HRT48AC100E POSITIVE GROUND
= 6. CIRCUIT BREAKERS ARE SHOWN FROM FRONT OF CABINET. G. D. HAWKINS 06/03/91
L T B0 o e N vsen /03/ WITH ANALOG METERS
T o S G L o, o7 e 5, 10, 10 D.Br WILSON 11/06 /91 b
TRIAC RESONANT CONTROL THYRISTOR LIGHTNING ARRESTER: 100, 101, APPROVED SIZE RATING DOC TYPE / NUMBER REVISION
%r: DC ICLTMETER 8. SP4 IS PART OF RECTIFIER (RA) ASSEMBLY‘ D. H. MUHLRAD 11,/07 /91 B STANDARD NBC—2391 2
10. J3 ON CBA IS MARKED OPPOSITE OF CONNECTOR ML
MARKINGS.  EXAWPLE: | CBAI3—2 s CONNECTOR APPROVED SCALE:  NONE SHEET: 1 OF 1 Fl (I:_ESQI\%AMSEHT L s 2
X UNLESS OTHERWISE FRACTIONS DECIMALS ANGLES
o e i
A
+ TOLERANCES ON: +1/32 |o. 020|O 010
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NOTICE: YHIS PRINT AND THE INFORMATION SHOWN THEREON IS THE PROPERTY OF Cab TECHNOLOGES INC.
AND IS BEING FURNISHED AS A CONFIDENTIAL DISCLOSURE. IT MAY NOT BE DELIVERED TO OTHERS NOI
REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPROVAL OF C&0 TECHNOLOGIES, INC

181
| ] |
' ° o 1
1 1
Q
| g |
L} 1
) a2 ' %2 BLK
| g | __m RED,
1 1
| J3 1
——
I | o aiee:2 RED |
204
) 2olls -2
) ol B 8823
5ol RA-4 REQ
6O+
' 70 ' o
' 80 TwisT LEADS |1 O
90 @ ¢
I 100+ As_; G |
3 lhles, i; T s 1
' 1204 m's m" '
VO ————
= LEADS
| uo-.@"m—W,I )
1 o O —¢_BW ®
| Rt e . LI gy VY. s W
w
[=EERt/e]
| g wolemt ol
. w 10 ™2 TP1
: S ot YR (BX)  (RED)
Q)
L

ECORD-ONLY

REVISIONS
REVISION DESCRIPTION REV. BY | APPROVED BY
LEVEL REV. DATE | APPROVED DATE
1 [see ecn 12520 KEL 7
09/13/99 923/97

BB3-1

TRUC-T2 10 BLX —aot YEL
CBA-J3-13 W0 &)
CBA-J3-12  BRN,
L | CBA-JI-14 ‘M’.
(f D &
AAAAN,

-~
AC VOLTAGE CONNECTION VARIATIONS
(ALL JUMPER WIRES §10 AWG)

LEGEND ¢
Al, A2 ANODES, RECTIFIER ASSEMBLY
ach AC CREUT BREAKER
a 07 AMUETER
AS AMMETER SHUNT
AUDGLARY TRANSFORMER
881, 882, 881 s
¢ OC FILTER CAPACTTOR-NPUT
0C_ FLTER CAPACTTOR=QUTPUT
€4, C5, CB gPACﬂeR
ocB OC GRCUIT BREAXER
£ 0C FILIER CHOKE
oD ND
HVSD HIGH VOLTAGE SHUTOGWN BCARD
SRt PRy WD B
oxF POWER TRANSFORMER Noles:
gs. :3 . nsosrrasgr RESISTOR 1. ALL WIRES ARE BLACK UNLESS OTHERWISE SPECIFIED. DISTRIBUTION CODE: ==TECHNMES INC
RC. X S tecwen sy 2 AL WRES ATE H1B MG STRANOED OR SELF 1£A0S )y ™
gs %mmomc J.ACBREAKERTERMINALL%!:ADE‘%E“M Power 8B8oclutions
REACTOR
sC SNUBBER CAPACITOR {A 8 C D 1,2 ) WLL BE CORRECT. IR APPROVALS DATE W|R|NG D|AGRAM
oo, 5, 6 oAy WNDING 4. ALL WRES SPECFIED WTH ** ARE SELF LEADS.
SR SNUBBER RESISTOR 5. T81-2 IS UNE 1. mhx 5 UNE 2 FOR 208V & 240V. ORAWN HRT48AC1 OOE NEGAT'VE GROUND
Sy OSCHRGE SHTCH T81-3 IS NEUTRAL FOR 120V. G. D. HAWKINS 05/31/90
® T Lok F o 6. GRCUT BRENGERS ARE SHOWN FROM FRONT OF camE. CHECKED WITH ANALOG METER
w ;ostEEML S G st s [ ""'.'Ef"wsnn‘fﬁé’w 7 o 5, 105, 106 D.B. WILSON 11/06/911S7E  [RATING DOC TYPE / NUMBER REVISION| ©
NEGATVE OUTPUT TE CONTRO! u I ROVE!
TRUC RESONANT CONTROL THYRISTOR LUIGATNING ARRESTER: 100, 101, 102 ADPPH 3UHLRAD 11/07/91 B STANDARD NBC—-2378 1
3 o« ‘{% ETER 8. SP4 IS PART OF RECTIFIER (RA) ASSEMBLY. AF;P - 5
a 10. 43 ON CBA IS MARKED OPPOSITE OF CONNECTOR ROVE SCALE:  NONE SHEET: 1 OF 1 IFILE
21 AND CBAET‘I:“%EIS %%AN:J‘ECHZ)NELCDNNECTOR NBC2378, SHT 1.1SS_1
w UNLESS OTHERWISE FRACTH aALS
BLANK SIZE: SPEGERD GuEnsehs oNS | OfC s ANGLES
INCHI
+ TOLERANCES OR: £1/32 jo.o20jo.010] 21
1 | f 3 I 4

OBSOLETE - FORGEZQRD ONEYROGECDR ONEYR RECORD ONLY



ECORD-ONLY

| QBSQLETE - FORGHSOMET NI GR GHEI0 BT ONFOR|

NOTICE: THIS PRINT AND THE INFORMATION SHOWN THEREON IS THE PROPERTY OF C&D TECHNOLOGIES, INC. REVISIONS
AND IS BEING FURNISHED AS A CONFIDENTIAL DISCLOSURE. IT MAY NOT BE DELVERED TO OTHERS NOR REVISIO! FSCRIPT
REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPROVAL OF C&D TECHNOLOGIES, INC. N DESCRIPTION REV. BY | APPROVED BY
LEVEL REV. DATE | APRROVED OATE
1 |sEE £cn 12520 KEL M
- 0s/16/38| 9/79/99
- A
— PXF-RES-RED +
CBA~J3-13 V0 =
CoA-13-12 __BRN,
BLY | CBA-J3-14 Vo C
VR
8
LOOP FOR
GROUND. SWITCH
CONNECTION
o
"
1
S
=z
—P v
P2
200 (BK)  (RED) : ) °
210 RS B 5 =
- FA-A2 [:13 3 O © a8 AC VOLTAGE CONNECTION VARIATIONS
R el ¥
204 o g :j E j%— (ALL JUMPER WIRES §10 AWG)
—,r—— e e CBA-J3-20 H
- L U
R LEGEND L-\.[ g
[+ IS ANODES, RECTINER ASSEMBLY SBA-u3-22_BUK [3 ¢
ACB AC CIRCUIT BREAXER R2-2 1o, BLX 0 H
A 0C ANMETER ',_
s AMETER SHUN™ g
agfl ;ldéllw“’ TRANSFORMER
ct OC FILTER CAPACITOR-INPUT NOTES:
D e 6 iR CAPAIIIOR-QUTPUT 1. AL WIRES ARE BLACK UNLESS OTHERWISE SPECIFIED. RA
ST ConRoy Bourn 2. AL WIRES ARE J18 AWG STRANDED OR SEUF LEADS
cB ¢ crob gieacer UNLESS OTHERWISE SPEGIRED.
e 0C PRTER CHO 3. AC BREAKER TERMINAL LOCATIONS WAY BE 183 SWi
gf c:ggun SWITCH L00R OFFERENT THAN SHOWN. TERMINAL IDENTIFIERS o o L
Hvs0 HIGH YOLTAGE_ SHUTDOWN BOARD (*BCD‘Z)WM"com:. ” = .
* Yeimise Ares 4. AL VIRES SPEGFIEQ WITH "+ ARE SELF LEADS, PRt 0@ g
s S. T81-2 IS UNE 1. TB1-3 S UNE 2 FOR 208V & 240V. 2 HvSD-A ORN
el e STORuER TBI-3 IS NEUTRAL FOR 120V D
R, R4, A5 RESISIOR 6. CIRCUT BREAKERS ARE SHOWN FROM FRONT OF CABINET. sC 3 2 Z DISTRIBUTION CODE:
RA SILCON RECTIFIER ASSEMBLY 7. WIRE NUNBERS USED: ) R3 y »
R oSl CaPACITOR 1 THROUGH 24
R ESCUAT WNOG CONTROL: 50 THROUGH 85, 105, 106, 125 THROUGH 130 Power Solutions
Py BBER CAPACITOR UGHTNING ARRESTER: 100, 101, 102 cet
SIE’(l: 556 su‘r:egmr?;rok 8. SP4 IS PART OF RECTIFIER (RA) ASSEMBLY. h APPROVALS DATE W]RlNG DlAGRAM
-5 10. 43 GW CBA 1S WD QPPOSITE oF CoNNEcTas
A e St U7 CONNECTOR DRANN HRT48AC100 UTILITY
T CaaTi b 15 CONERTAR . G.D. HAWKINS 05/02/91
i Beae L. WITH _ANALOG METERS
®1 0 Test e D B WILSON 10/31/91 D
;zuc n&cswzmouwunfsrwn /31/' SIZE RATING DOC TYPE / NUMBER REVISION
) B Bt MUHLRAD 10731701 B | stanoaro NBC-2328 1
- APPROVED SCALE:  NONE SHEET: 1 OF 1 I FILENME:
UNLESS OTHERWISE FRACTI
BLANK SIZE: SPECHD SuEths IONS_| _ DECINALS ANCLES
IN INCHES
+ TOLERANCES ON: +1/32 loo20fo.na]  xv
l 2 4 3 | 4

OBSOLETE - FORGEZQRD ONEYROGECDR ONEYR RECORD ONLY



OBSOLETE - FOR RECORD ONLY

OBSOLETE - FOR RECORD ONLY

OBSOLETE - FOR RECORD ONLY

1 | 3 4
ISSUES
ISSUE| DESCRIPTION 1SS. BY APP. BY
# ISS. DATE|APP. DATE
0 |ORIGINAL RELEASE R.B.W.| D.H M.
6/21/90 6/22 /90
A
I I I TRANSFORMER BRACKET
A
] fin 1 i |
. SIS | SIS S]] 8] [O
. O
VIEW A — A MOUNTING DETAIL
UNLESS OTHERWISE
SPECIFIED DIMENSIONS APPROVALS DATE
ARE IN INCHES DRAWN
+ TOLERANCES ON: R. B. WEBER 6/21/90
HOLES +0. 004 Fepeckep
—0.002 | p A. 0’ CONNOR 6/22/90
FRACTIONS +1/32 APPROVED
DECIMALS (XX) +0. 020 D. H. MUHLRAD 6/22/90
DECIMALS (XXX) +0. 010 APPROVED
o WHlTE GND TERM'NAL ANGLES +1/2° _
SQUARE CORNERS AND ANGLES ARE 90° UNLESS OTHERWISE SPECIFIED.
BLACK /% MATERIAL:
BLACK
FINISH:
ARRESTOR PROPRIETARY INFORMATION
NOT TO BE COPIED, USED OR DISCLOSED
| WITHOUT PRIOR WRITTEN PERMISSION
FROM C&D TECHNOLOGIES, INC.
o888 000 o0o0o0
1 2 3 4 5 6 7 8 9 &
O 0O 0O 0O O O O O O
Power Solutions
LIGHTNING ARRESTOR
CONNECTION DIAGRAM
D INSTALLATION
HRT 12-1/4 CABINET
3 UG SIZE DOC TYPE / NUMBER 1SSUE
2 LUG B MBC-5488 0
1 LIGHTNING ARRESTOR SCALE: SHEET: FILE NAME:
ITEM DESCRIPTION N/A 1 OF 1 MBC5488_SHT_1_ISS_0

OBSOLETE!- FOR RECORD ONLY

OBSOLETE - FOR RECORD ONLY

OBSOLETE - FOR RECORD ONLY




1 =
NOTICE: THIS PRINT AND THl NEHERGON INTHE PRDPERTY PF Ja O TECHNOLOIES. fic. N
iy
|$ BEING FURNISHED AS A CONEIDFN AL Y NDT8F Dgt v 70 OTHERY NOR

REPRODUCED FOR GENERAL CIRCULATION WITHOUT THE WRITTEN APPROVAL OF C & D TECHNQOLOGIES, ING.

T T T T TN
] )
A
¢ R
KR {
- v,' )
APPROX.} : 2%
2.00 )
L {
APPROX.
< 550 —s~

TOP (PERFORATED) FRONT OF CABINET

\3

CABINET TOP

MOUNTING DETAIL

ZONE |REV. LEV.

DESCRIPTION

DATE APPROVED

1

SEE ECN 8725

21529\

[‘" T WHITE

|

L

ARRESTOR
"0 O O o0
TB1 3] 7 8 9
© O O o©°
CONNECTION DIAGRAM
6 #8 LUG #14 WIRE
5 1/4" LUG  #14 WIRE
4 5/16 NUT
3 5/16X3/4 BOLT
2 _LIGHTNING ARRESTOR
1 MOUNTING PLATE
ITEM DESCRIPTION
UNLESS OTHERWISE DRAE GRerss e 7A2_E/33
SO N d &
R haes i) gmagmy TECHNOLOGIES, INC.
com o S APPROVED Power Solutions
. DA W Far /:/; == ———— :
MATERIAL Afpaoveo LIGHTNING ARRESTOR INSTALLATION
Ssues - HRT 24/100, HRT 48/50
: SIZE | CODE IDENT, NO. '
B KBC-5295
scALE v [ revoievel 1 ISHEET 1 o 1

OBSOLETE - FORCESDHET ONEGRTESNETONEGR RECORD ONLY



INOTICE: THIS PRINT AND THE INFORMATION THEREON IS THE PROPERTY OF C & D TECHNOLCGIES. INC.

Q)

p—

AND
e OBSOLETEEORGESORTONEYR
:
REPRODUCED FOR GENERALOM i R F C & O TRCHNOWQGIESJINCY 2z
.

Saere!

APPROVED

SEE ECN 8725 6I21%9] ot

D
: o
- ' ARRESTOR -
] =
BAR ACROSS TOP OF CABINET
' .50 REF
010 - }
O 2 Ogf—— _
‘, N
o3 - - <
heat——— 4.0Q REF—|
040
O 50
I _ B
1060 5 #10 LUG #14 WIRE
4. 1/4 LUG #14 WIRE
070 '3 ‘5/16 NUT
72 §/16X1 BOLT
0890 ik LIGHTNING ARRESTOR
ITEM _ DESCRIPTION [
Q g O UNLESS OTHERWISE DRAWN DATE "_T
SPECIFIED DIMENSIONS \ $S {6 //4/89
R et @y TECHNOLOGIES, INC.
aQ(iC N oY =X T ANGLES Af;ﬁdsgw;cﬂ 6;//3/89 Power Solmu t,i ons
TB1 0 R B % NSE b | Sty
5 MATERIAL: APPROVED LIGHTNING ARRESTOR INSTALLATION
'CONNEGTION DIAGRAM ssue HRT 48/100 A
SIZE | CODE IDENT. NO. -
- B KBC-5296
SCALE ~. Iaev. wevee 1 [SHEET 1 o 1

OBSOLETE - FORGECDRTONETRGETDRTONESR RECORD ONLY



| BOARD'S LOCATION.

DI DATE APPROVED

CONTROL BOARD - CONTROL BOARD

INSTRUMENT PANEL L
A
PIN 1
® TO CONTROL BOARD

J1

]

1. REMOVE THE NUTS HOLDING THE CONTROL BOARD.

2. CONNECT THE RIBBON CABLE ASSEMBLY TO J1
ON THE CONTROL BOARD. THE IDENTIFIER MARK
SHOULD BE TOWARDS PIN 1.

000
©

3. REPLACE THE CONTROL BOARD.

TO OPTION BOARD
J1

PIN 1

4, MOUNT THE OPTION BOARD ON TOP OF THE
CONTROL BOARD AS SHOWN WITH THE SPECIFIED
HARDWARE. THE COMPONENT SIDE SHOULD BE ©
FACING OUT.

B[N

(O)

5. CONNECT THE OTHER END OF THE RIBBON CABLE VIEW A — A
ASSEMBLY TO J1 ON THE OPTION BOARD. THE
IDENTIFIER MARK SHOULD BE TOWARDS PIN 1.

6. VERIFY THE HRT'S INTERNAL WIRING DOES NOT
REST AGAINST THE OPTION BOARD. IF NECESSARY
CAREFULLY BEND ANY WIRES AWAY FROM THE

3 HARNESS, RIBBON
2 STANDOFF
1 OPTION BOARD
ITEM DESCRIPTION

[&:mcuuomel:s, INC.

Power Solutions

TOUERANCES H K / .
ﬁ%_ o il (el INSTALLATION

: MATERALL
ISSUE |_DATE [Q HRT OPTION BOARD, 12—1/4 CABINET

OBSOLETEOBSOR . : { (R‘{F“QOR U1 Ywmsc- 5466

1

SCNE 1/2 [Rev. taveL [steer 1

y ! 2 A o) . 1




|rermooucen con aesana cmes

" SEE NOTE 6

see nore 1 (1) f Lﬂ/ NOTES:
i
E’;i; | ] 000 1. MOUNT BOARD AS SHOWN WITH SPECIFIED HARDWARE.
1,’ B
5*5/; I ?REF) 2. CONNECT RIBBON CABLE ASSEMBLY (TEM 3) TO J1 ON THE OPTION BOARD.
§g P THE IDENTIFIER MARK SHOULD BE TOWARD PIN 1.
N2 ;
N 2 | | 3, CONNECT THE OTHER END OF THE RIBBON CABLE ASSEMBLY TO J1
P> SEE NOTES 2 & 3 | ON THE CONTROL BOARD. THE IDENTIFIER MARK SHOULD BE TOWARD
1 PIN 1.
4. VERIFY THE HRT'S INTERNAL WIRING DOES NOT REST AGAINST THE
OPTION BOARD. IF NECESSARY, CAREFULLY BEND ANY WIRES AWAY
| FROM THE BOARD'S LOCATION.
) SEE NOTE §
ﬂ 5. THREADED STUD IS PART OF CHASSIS SIDE.
x \_® 6. MATING NUT IS PART OF EM 2.
B i
!
!
SEE NOTE 6 I
0 }I

5 |NUT
4 | SCREW
3__|HARNESS
2 | BRACKET
1 _{P.C. BOARD
TEM DESCRIPTION

UHLESS CTHERMSE

A . CEE |G 0| @ESDTECHNOLOGIES, INC.

PLO Corman | 524191
APPRIVED ;/ R
03[010 177 §7 8 ifdp 24701

Power Solutions

[SUE T DATE O] W i HRT UTILTY OPTION. BOARD, 17.5 CABINET
OBSOLET IS R DS = MBC—5542
] | | SCAE 1:2  |REY. LEVRL SHEET 1 0F 1
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g

[NGTICE: ThS PRINT A0 THE DEORMATION THEREQN IS THE PROPERTY OF C 4 0 TECHNOUOGES. BiC AND.

=== OBSSEETDBSORRBBER

APPROVED

NOTES

1. MOUNT BOARD AS SHOWN WITH SPECIFIED
HARDWARE.

2. SELECT NOMINAL SYSTEM VOLTAGE, 24 OR 48
VOLTS, BY MOVING THE JUMPER ON J4 TO THE
APPROPRIATE LOCATION AS MARKED ON THE BOARD. C

3. CONNEGT RIBBON CABLE ASSEMBLY (ITEM 4) TO Jt

ON THE BOARD. THE IDENTIFIER MARK IS TO BE
TOWARD PIN 1.

4. CONNECT THE OTHER END OF THE-RIBBON CABLE
ASSEMBLY TO J1 ON THE CONTROL BOARD. 'THE
IDENTIFIER MARK IS TO BE TOWARD PIN 1.

SEE NOTE &

5. VERIFY THE HRT'S INTERNAL WIRING DOES NOT REST
AGAINST THE OPTION BOARD . IF NECESSARY
CAREFULLY BEND ANY WIRES AWAY FROM THE
BOARD' S LOCATION,.

6. AFFIX {TEM 9 VERTICALLY ONTHE SIDE OF THE pG

CIRCUIT BREAKER. PLACE THE RIBBON CABLE IN
ITEM 8.

7. EARLY PRODUCTION MODELS MAY NOT HAVE PROVISIONS.
FOR ATTAGHING BRACKET #2. IF NO HOLE IS PROVIDED,
ASSOCIATED HARDWARE MAY BE DISCARDED.

9 WIRE SUPPORT
8. EARLY PRODUCTION MODELS MAY HAVE A BUSBAR 8 |NUT, 96
FROM THE CAPACITOR ASSEMBLY TOUGHING THE . 7| SCREW. #6 ;
BACK OF THE OPTION BOARD. THIS GONDITION IS © | NUT®8 - !
ACCEPTABLE PROVIDED THAT: A) THE BUSBAR HAS j E[Egg‘é’és 8
AT LEAST 1/8 INGH CLEARANGE BETWEEN THE CIRCUIT s Teracrer
BOARD TRACES,ANDB) THE BUSBAR DOES NOT PLAGE = TBRACKET, G.0TTED
EXCESSIVE PRESSURE ON THE BOARD. I BoARD
WTEM DESCRIPTION
PLEES OTHERWSE DAAWN DATE

CEED e o) CaaEaD TECHNOLOGIES, INC.

eIl v o S Power Bolutions| A
D bt | 5i/se INSTALLATION
MATERIAL: APPRAOVED H T Op.r‘oN BOAQD
SS0ED 24" CABINET -24 VOLT

[ ——

Javesr + oF )

B[R GNLCORI JQQI | NBC-5471




e BB SO EE DB SORRDEBRBARCTRE OF|

/—@ (SEE NOTE 6)

(SEE NOTE 5)

NOTES:

. MOUNT BOARD AS SHOWN WITH SPECIFIED HARDWARE.
. CONNECT RIBBON CABLE ASSEMBLY ([TEM 4) TO J1 ON THE OPTION BOARD.

. CONNECT THE OTHER END OF THE RIBBON CABLE ASSEMBLY TO J1

. VERIFY THE HRT'S INTERNAL WIRING DOES NOT REST AGAINST THE

. AFFIX MEM 9 VERTICALLY ON THE SIDE OF THE DC CIRCUIT BREAKER,

. THREADED STUD IS PART OF CHASSIS SIDE.

porzere| e vz

THE IDENTIFIER MARK SHOULD BE TOWARD PIN 1.

ON THE CONTROL BOARD. THE IDENTIFIER MARK SHOULD BE TOWARD
PN 1.

OPTION BOARD. IF NECESSARY, CAREFULLY BEND ANY WIRES AWAY
FROM THE BOARD'S LOCATION.

PLACE THE RIBBON CABLE IN ITEM 9.

B
9 |WIRE SUPPORT
8 |NUT
7 | SCREW
6 |NUT —
5 | SCREW
4 [HARNESS
3 | BRACKET
2 | BRACKET, SLOTTED
1 [P.C. BOARD
TEM DESCRIPTION
wom—— —
e o T Y
JEE LS 11| GSEDTECHNOLOGIES, INC.
xlw)aulm*m ”:ﬁoﬂm&?wdbgz*i;l Power SnlutionsA
__L.o_:s 10 /Z Y 2p 1/t /2474 INSTALLATION
HRT UTILITY OPTION BOARD, 24” CABINET
O
R (RIEfCO ROTANEY vocases
ScaE 1:2  JREv. i8Rt [ e 1 0F 1
1

A

n

P



| ]
MOTICE: TS PReT M MEREOH

e rre— [T " T 1 V4
SO BSOEE (BRSO REEHRE [ERRD RV e

SEE ECN-8445 I EYIY s
2 | SEE ECN 8674 5-4-%0| PS5 UL
D
-
NOTES:
1. MOUNT BOARD AS SHOWN WITH SPECIFIED
HARDWARE.

2. SELECT NOMINAL SYSTEM VOLTAGE, 24 OR 48
VOLTS, BY MOVING THE JUMPER ON J4 TO THE
APPROPRIATE LOCATION AS MARKED ON THE BOARD. C

3. CONNECT RIBBON CABLE ASSEMBLY (iTEM 4) TO H
ON THE BOARD. THE IDENTIFIER MARK IS TO BE
9 TOWARD PIN 1.

4. CONNECT THE OTHER END OF THE -RIBBON CABLE
ASSEMBLY TO J1 ON THE CONTROL BOARD. THE
IDENTIFIER MARK IS TO BE TOWARD PIN 1.

SEE NOTE 6

5. VERIFY THE HRT'S INTERNAL WIRING DOES NOT REST %
AGAINST THE OPTION BOARD . IF NECESSAY
CAREFULLY BEND ANY WIRES AWAY FROM THE
BOARD'S LOCATION,

|
Al
)
6. AFFIX ITEM ¢ VERTICALLY ONTHE SIDE OF THE DG g
CIRCUIT BREAKER. PLACE THE RIBBON CABLE IN <
ITEM 9. 19
B
B
9 WIREZ SUPPORT
2 |NUT, 76
7 [SCREW, 76
G I NyUT*3 —
5 ISCREW, 78
4 | HARNESS
3 | BRACKET
2 | BRACKET, SLOTTED
| BOARD
VTEM DESCRIPTION
A “BRcuFrE [j0o4gs
Bz C=EEDTECHNOLOGIES, INC.

1o/10/ae

Power Solutions 'A

INSTALLATION
HRT OPTION BOARD

APPAOVED, N
D g NS fos

APPROVED

‘ SSUED 24" CABINET - 48 YOLT
§ OBSOLETER SO REESHRE R)ﬂ].‘M'R EON[VeC 5353
L 4 | 3 F-N D) - 4



! i
e
 THiS PRINT AND THE INFORMATION HBREON o C.
5 BEWG FURNISKED A$ A CONFIOENTIAL DffLOS s
FOR GENERAL CROVLAT A oF ¢ 3 me.
ol el =

k— 4.875 REF —]
D o)
’ P ]
goldoo g INSTRUCTIONS
4740
RFL & 1. DE-ENERGIZE THE UNIT BY OPENING THE AC AND DC CIRCUIT BREAKERS.
AC BREAR DISCHARGE THE FILTER CAPACITORS.
D
__ al Owon 2. LOCATE THE LABEL-COVERED HOLE INDICATED IN FIGURE 1.
’ == O rTra
O wo 3. WITH A SHARP KNIFE OR SINGLE—EDGE RAZOR BLADE, GAREFULLY CUT
om A HOLE IN THE LABEL THE SAME SIZE AS THE HOLE IN THE METAL PANEL.
Owm
Owm 4, USING STANDOFFS, WASHERS, AND NUTS PROVIDED WITH THE SWITCH,
O+oe MOUNT AS SHOWN IN FIGURE 2.
O -wo
o]
. 5. SOLDER A t INCH NO. 18 GREEN WIRE (128) FROM TERMINAL 3 TO 4
C m O O HRT 59:;155 OF GROUND SWITCH,
DC BREAKER 1N N I T O N A G O
wuee oot 6. CRIMP LUG, ITEM 4, TO ONE END OF 8 INCH NO. 18 GREEN WIRE (127).
L CONNECT LUG TO GROUND STUD ON REAR OF INSTRUMENT PANEL.
7 SOLDER OTHER END TO TERMINAL 3 OF SWITCH.
Z GROUND STUD  —TGURE 1 7. CUT RED WIRE (125) OF GROUND SWITCH LOOP (DCB-2 TO VM—(+)).
ON REAR SOLDER DCB—2 LEAD (125) TO TERMINAL 1 OF SWITCH,
> m SOLDER VM—(+) LEAD (65) TO TERMINAL 2 OF SWITCH.
®
PANEL 8. CUT BLACK WIRE (126) OF GROUND SWITCH LOOP (DCB—4 TO VM~(=)).
SOLDER DCB—4 LEAD (126) TO TERMINAL 6 OF SWITCH,
ONDSW~2 RED SOLDER VM—(-) LEAD (66) TO TERMINAL 5 OF SWITCH.
CNDSW-5 BIX 5% 9. INSPECT THE SWITCH INSTALLATION. VERIFY THE SWITCH IS SECURELY MOUNTED.
- VM-(4) _RED - VERIFY THE CONNECTIONS TO THE SWITCH ARE SECURE AND NO STRAY WIRE
STAND-OFF ey e Walo OR SOLDER HAS CREATED ANY SHORTS.
B Sad— 2
LOCKWASHER sosu(o '—2] Bl 10. AFFIX LABEL, ITEM 2, AT GROUND SWITCH AS SHOWN IN FIGURE 3.
NUT Wil BLKC © 11. RETURN THE UNIT TO SERVICE.
-
HARDWARE NOT
SHOWN
o _ AM
FIGURE 2 ® ©6 4 L0G
REAR OF SWITCH 3 | WRE
@ 0CB ©)] 2 LABEL
1| _Swiich
; + - SROUND TEM DESCRIPTION
‘ SERmEEs R weer | 4/%0n
: e fomm 1. ) Caulles® IECHNOLOGIES, INC.
A DECIAS sors LA L ey ki Power Solutiomns
i ’m%l/%w Sty INSTALLATION AND CONNECTION
= FIGURE 3 GROUND SWITCH ON VOLTMETER
—_—— A U0 HRT SERIES
STE L.
OBSOLETEBEOER GECORIEDR] Viesss
g [Sue T [Rev. T Jeew 1 oF 0
. - | T -
1

4

3

1
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'—GROUND DETECTION
O

NBC-2486

COMPONENTS (USED ON ALl BOARDS)
IEM_NUMBER DESCRIPTION

NOTES:

NUMBERS INSIDE OR ADJACENT TO COMPONENTS
INDICATE iTEM NUMBER.

MARK PART NUMBER AND REVISION LEVEL IN AREA
SHOWN, DATA CODE. USE NON—CONDUCTIVE INK/LABEL

ALL DIM. ARE FOR REFERENCE ONLY.

THIS ASSEMBLY CONTAINS STATIC SENSITIVE "MOS™
COMPONENTS. THEY MUST BE INSERTED BY A GROUNDED
OPERATOR AT A GROUNDED ANTI-STATIC WORKSTATION,
AFTER INSTALLATION OF “MOS™ COMPONENTS, ASSEMBLY
MUST BE PUT IN AN ANTI-STATIC CONTAINER FOR TRANS—
PORT BETWEEN OPERATIONS OR FOR FINAL SHIPMENT.

ADDITIONAL JUMPER POSITIONS (IF JUMPERS ARE PRESENT):
J4— REMOVE FOR 200A UNITS

J5— MOVE TO PINS 2&3 FOR 200A UNITS

J6— MOVE TO PINS 2&3 FOR 24V APPLICATIONS

J7— MOVE TO PINS 2&3 FOR REMOTE SENSING

DRILUNG 061 182
BR1 062 uz-4
C1 063 us
c3 064 ue
065 uz, 10
C37, 39, 40 066 us
067 ug
c12 068 VR1
c13 069 VR2,3
C14 084 32
085 R43, 55, 56
€17-21, 28 086 RS8, R59
€27, 38 087 R12, 62, 66,
Dt-7, 18-20, 27-29, 31, 34, 088 (]
36, 37, 41, 42, 47-49, 54, 60 089 RS1
D11-13, 16, 17, 21-26, 38-40, 090 R72
44-46, 53, 59 091 R71
D43 093 J6, 9
DSy, 2, 8 099 83
bs3 100 K2,4
DS4, 6, 7 101 D050, 51
Ds5 102 D52, 55-57
J1 105 6
J3A 106 R47, 49
K1t 107 C24—-26
K3 109 R16, 82
Q1 110 R81
R41, 42, 52 111 R85
R3S, 40 113 B2
R45 117 C7, 22, 23, 41
R1, 2 118 R11
R24 119 SP1
R4-7, 20, 60, €3, 67 120 R92
RE4 121 c4
R3, 9, 19, 33, 35, 36, 53
R13
R15
R17
R21
R22

R23
RS, 26, 57, 61, 84
R27

R28
R14. 29, 30, 65, 91

R31,
R10, 34, 44, 46, 73
RNE
R74, 79
Ryl CCCIEDTEGINOLOGIES, INC.
sm‘g}s Power Solutions
;ni HRT CONTROL/ALARM BOARD
RN7, 8 ASSEMBLY
s1,
Tai BLWK SZE|  NBC_2486
| S5at REV. LEVEL 2 | SHEET 1 _oF

OBSOLETE - FORGEZQRD ONEYROGECDR ONEYR RECORD ONLY
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NBC-2486 REV__ BASIC

NBC-2487 REX_ DIGITAL WETER

HBC-24B8 REV.__GROUND DETECTION

NBC-2489 REV___COMBINATION DIGITAL METER
AND GROUND DETECTION

O

I_ES_J
Plojoloo]o

N-N-N-N-N"]

T €8l

PLACE JUMPER ON PINS 263
ON NBC-2488 & NBC-2483
NBC-2487 ,

NBC-2488 OR NBC-2489

NBC-2487

ADDITIONAL COMPONENTS ARE:

EM 10 - C33,C34 ITEM 92 - J4
e 333 ITEM 83 - J5
€M 74 - R38
EM 75 - J2
EM 94 - %44, J5
EM 122~ RA68, 63
NBC-2488
ADDITIONAL COMPQONENTS ARE:
EM 12 - C2
EM 15 - D8 10, 14, 15
EM 21 - 0SB, 10
EM 79 - DS
EM 8i - Ri8
EM 82 - R25
€M 84 - xJ7, 8
EM 102- D52
EM 103- R786
EM 104- A75
ITEM 93 - J7, J8
NBC-2489
CONSIST OF THE COMPONENTS
FOR BOTH NBC-2487 & NBC-2488

I B ] BLANK sm:{ NBC—2486

rev. e 2 Joor

| EZTE) 2 oF 2
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A—
AL
- —) >
OISO RDEONIOR RECOREE =
9 [ s eou T
—
35 /‘ EquALIZER? 1 B NOTES
053 D42 n © UNLESS DTHERWISE SPECIFIED
PPN . . L RESISTOR VALUES ARE IN OHMS
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