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GENERAL

This manual is provided as the basic manual for Operation and Maintenance of the Electrical Protection
Assembly (EPA) per General Electric Drawing Number 914E175.

The Electrical Protection Assembly (EPA) is composed of two basic subsystems:
a) A General Electric Type TFJ-175A circuit breaker with companion TFK under-voltage release.
b) Electrical protection logic printed circuit card.

The TFJ circuit breaker and electrical protection circuit card may be referred to as the Electrical Protection
Assembly (EPA). This manual provides essential information for the operation and maintenance of the EPA
unit, and detailed information for the operation and maintenance of the electrical protection logic circuit

card.
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SPECIFICATIONS

System Definition

The Electrical Protection Assembly (EPA) pro-
vides redundant protection to the Reactor
Protection System (RPS), and other essential
circuits against over-voltage, under-voltage
and under-frequency. The EPA consists of trip
components which disconnect circuitry from in-
put power whenever voltage or frequency ex-
ceeds their normal tolerance.

Front Panel Control/Indicators

1. Indicators (Test/Maint.)
a) Over-voltage
b) Under-voltage
¢) Under-frequency
d) Power IN
e) Power OUT

2. Indicators (Operation)
a) Input Power
b) Output Power

3. Controls
a) Main circuit breaker ON/OFF
b) Lockswitch for test maintenance use.

Electrical Requirements

Voltage: 120 Volts 2%
Current Rating:
Start-up Current: 280MA for one second
Running Current: 250MA
Single Phase: Two Wire (plus ground)
Frequency: 50HZ/60HZ
Time Delay: Continvously Adjustable
0.1 to 3.0 Sec.
Circuit Breaker Max Load: 175 Amps A.C.

Operating Requirements
Temperature: 40° to 137°F

Humidity: Up to 95% Relative

Radiation: 2x10* RAD, Silcon Total
Integrated Dose (TID) for
Group 1

2.0 X 10° RAD, Silcon Total
Integrated Dose (TID) for

Group 2
Altitude: 0-10,000 feet above sea level.
Mechanical
Weight: 60 lbs.
Height: 20”
Depth: 8”
Width: 16”

A hasp and staple are provided for padlocking
the EPA enclosure. External feet are furnished
for mounting.

Cables

Cable and conduit access openings to be pro-
vided by user at time of installation.

Seismic Qualification

a) Operating base earthquake (OBE) 5.0G
b) Safe Shutdown earthquake (SSE) 7.0G
c) Frequency Spectrum 1 to 33 HZ
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INSTALLATION

Mechanical Installation

The Electrical Protection Assembly (EPA) was designed for vertical wall mounting with external feet pro-
vided as an integral part of the enclosure, and provides protection from dirt, dust, oil and water.
Preferred cable entrance and exit points are from top and bottom of assembly. The right side may be
used as an alternate location if top and bottom prove to be impractical due to interference with
proximity equipment.

Electrical Instaliation

Two EPA’s are connected in series, on the output of each RPS motor-generator set.

Also, two EPA’s are connected in series between each auxiliary power source which feeds auxiliary
power to the RPS line.

General

OPERATION

Before attempting to operate the Electrical Protection Assembly (EPA), the operator should be
thoroughly familiar with the operating instructions in this manual.

Front Panel Controls And Indicators Functional Description

1. Controls

A.

Circuit Breaker

Controls output power to RPS bus and may be controlled manually or automatically by trip
conditions.

Lockswitch

Provides administrative control of test mode when performing maintenance or calibration of
trip points by tripping circuit breaker when lockswitch is in maintenance position. Lockswitch
also transfers logic P.C. card transformer from circuit breaker power to front panel test jacks.

Test Jacks

Provides for calibration or test of trip parameters (over-voltage, under-voltage, and under-
frequency).

2. Indicators

A.

L.E.D. Data Lamps

Indicates a failure of the following motor generator parameters: Over-voltage, under-
voltage, and under-frequency.

Incandescent Lamps

Indicates power into the EPA and power out of the EPA.
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\. : Logic Circuit Card Controls Functional Description
1. Controls
A. Over-Voltage Trip Point Setting R5
Sets the over-voltage detection trip point through the range of 96VRMS to 138VRMS.

B. Under-Voltage Trip Point Setting R6
Sets the under-voltage detection trip point through the range of 96"/RMS to 138VRMS.

C. Under-Frequency Trip Point Setting R35 ‘
Sets the under-frequency detection trip point through the range 51Hz to 60Hz, and 42.5Hzto

[ 50Hz.
D. Voltage to Frequency Gain Control R33
Sets frequency from voltage to frequency converter to 6000Hz (U3 out) for an input of 120V
nominal.
E. Time Delay Control R40, R54, R53
Continously adjusts time delay through the range of 0.1 to 3.0 seconds. An independent time
delay is provided for each of the over-voltage, under-voltage, and under-frequency
functions. :
2. Indicators
A. No indicators are provided on the logic card. See front panel indicators during calibration or
test.
. Preliminary To Operation
. Prior to any Electrical Protection Assembly (EPA) operation, the installation procedure should have been
accomplished and the operator should be knowledgeable as to the function of the EPA controls and
indicators.
Initial Power Turn On
The following initial power up sequence should be followed:
1. Facing the EPA enclosure with the door open to the left, verify that the power line cables are
connected to the circuit breaker as follows: The neutral conductor should be on the right terminal
| (top and bottom), hot conductor should be on left terminal (top and bottom), and ground conductor
should be on the terminal lugs provided on inside panel.
2. Close the door. Verify lockswitch is in the normal position (CCW).
3. With power applied, verify that “power in” indicator is lighted, and observe that over-voltage,
B under-voltage, and under-frequency indicators, and “power out” indicator are out.
| [
= 4. Activate EPA circuit breaker to the ON position, and verify that “'power out” indicator is lighted.

The EPA is now on-line and operational. _
NOTE: If any of the three failure indicators are illuminated during the power-up sequence, the
circuit breaker will not set, even if circuit breaker is held in “"ON" position.

Power Turn Off

Power to the RPS bus can be removed by throwing the circuit breaker to “"OFF”. Power will remain on
EPA logic circuit card as long as the “Power in” indicator remains lighted.

7 : —.
R
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THEORY OF OPERATION

Introduction

This section deals with the overall theory of operation of the 914E175 Electrical Protection Assembly
(EPA). General Electric Drawing 184C4476 is contained in this manual and provides a schematic for the
EPA system. )

General System Operation

A. The 914E175 Electrical Protection Assembly (EPA) is intended to provide protection for the Reactor
Protection System (RPS) of a boiling water reactor power plant. The EPA provides redundant pro-
tection against power source transitory over-voltage, under-voltage, and under-frequency condi-
tions. Two EPA’s are connected between each of the two RPS motor-generator sets and the RPS
buses; also two sgries-wired EPA’s are connected between the auxiliary power source and the RPS
buses.

B. The EPA’s over-voltage and under-voltage trip points are adjustable over the range of 96 VRMS to
138 VRMS of the nominal 120 VRMS A-C for a sine wave of 40 to 70 Hz. The EPA under-frequency
trip point is adjustable from 42.5 Hz to 60 Hz. Whenever the A-C voltage deviates from the
nominal value by +10% or —10%, or the frequency decreases below the nominal value of 60Hz
-5% or 50Hz -5%, the EPA shall disconnect the power to the RPS bus.

C. The EPA incorporates three independent continuously adjustable time delay trip mechanisms with
a range from 0.1 second to 3.0 seconds, and are factory set at 0.1 second +0.03 seconds.

D. Prior to calibration/maintenance, control is exercised through the lockswitch on the EPA to
disconnect the electrical source from the RPS bus.

Detection And Logic Card Operation

A. Circvit card poweris provided from a power transformer with the primary across the upstream side
of the circuit breaker. A trip condition of the circuit breaker will not disconnect the circuit card from

line power.

B. Under-Frequency Detection

Line parameters are monitored via one transformer T2 and a resistive voltage divider on TB1-which
provides 7.5 volts RMS nominal to the logic card.

The 7.5 volts is fed to both the precision full wave A-C to D-C rectifier (U1), and a signal
conditioning circuit (U11). The conditioned 60 Hz nominal square wave is a reference for the Phase
Lock Loop Multiplier (U12, 13 and 14) which outputs 6000 Hz for a 60 Hz nominal input. This 6000
Hz is used as a clock for the precision under-frequency detector (U15, U16A), which has an
adjustable range (R35) from 5100 Hz to 6000 Hz and 4250 Hz to 5000 Hz. Under-frequency
detection is accomplished by comparing alternately charging and discharging RC networks, with
the discharge rate of the fixed reference network (C16, R49). When the frequency falls below the
detection point, the output of the high speed comparator (U16A) is a pulse train whose repetition
rate equals that of the clock input and whose width is proportional ta the difference between the
actual frequency and the frequency set of the detector.
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As the frequency get lower, the pulse width increases. The pulse train is converted to a constant
high level, using a pre-triggerable one-shot multi-vibrator (U17A) whose period is approximately
20% longer than the period of the lowest frequency. When the output of the one-shot goes high, it
commands the time (U18) to start through its time sequence. The timer delay is variable from 0.1 fo
3 seconds with R53. After the delay is finished, the output up-clock is converted to a high level with
the dual D Flip Flop (U19A). The high level goes to a three input nor-gate (U20) which turns off Q4
and in turn removes the ground from one side of the under-voltage coil in the circuit breaker. With
the removal of current through the under-voltage coil, the circuit breaker trips removing power
from the RPS bus.

NOTE: If the line frequency returns to nominal before the timer sequence runs its full period, the
detection and timer circuitry will reset to normal without tripping the circuit breaker.

Under-Voltage Detection

The A-C to D-C converter (U1) is a precision circuit that converts the nominal A-C voltage to a
nominal D-C voltage which controls a precision voltage to frequency converter (U2) with a nominal
output of 12000 Hz. The 12000 Hz branches at this point to the over-voltage circuit and under-
voltage circuit. The over-voltage description will be discussed in the next section. The 12000 Hz is
converted to 6000 Hz with a 50% duty cycle in the dual D Flip Flop (U3B) which generates the clock
for the under-frequency detector (U6 and USB).

As the nominal voltage decreases toward the detection trip point, it is precisely tracked by the A-C
to D-C converter, and the voltage to frequency converter which proportionately lowers the 6000 Hz
from its nominal value. Under-frequency detection is then accomplished by comparing alternately
charging and discharging RC networks with the discharge rate of the fixed reference network
(C23) (R23).

When the frequency falls below the detection point, the output of the high speed comparator
(U5B) is a pulse train whose repetition rate equals that of the clock input and whose width is
proportional to the difference between the actual frequency and the frequency set of the
detector. As the frequency gets lower the pulse width increases. The pulse train from the detector
circuit is converted to a constant high level, using a pretriggerable one-shot (U7B) whose period is
selected to be approximately 20% longer than the period of the lowest frequency.

When the output of the one-shot multi-vibrator goes high, it commands the timer (U10) to start
through its time sequence. This sequence is variable from 0.1 to 3 seconds with R54, and when the
time sequence is finished, the output up-clock only is converted to a high level with the dual D Flip
Flop (U8B). The high level is then gated through a three input nor-gate which turns off Q4 and in
turn removes the ground from one side of the under-voltage coil tripping the circuit breaker.

NOTE: If the line voltage returns to nominal before the timer sequence runs its full period, the
detection and timer circuitry will reset to normal without tripping the circuit breaker.
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Over-Voltage Detection

Like the under-voltage circuit, the 12000 Hz is converted to 6000 Hz @ 50% duty cycle ina dual D
Flip Flop (U3A) which generates the clock for the over-frequency detector. As the nominal voltage
increases toward the detection trip point, it is precisely tracked by the A-C to D-C convertor which
proportionately raises the 6000 Hz from its nominal value. Over-frequency detection is then
accomplished by comparing alternately charging and discharging RC networks, with the

discharge rate of the reference network (C22, R21) fixed. When the frequency rises above the -
detection point, the pulse train (whose repetition rate equals that of the clock input, and whose -

width is proportional to the difference between the actual frequency and frequency set of the
detector) is removed from the pretriggerable one-shot (U7A) which makes the output return to a
low level. The output goes to a high level at this time and commands the timer to start through its
time sequence. This time sequence is variable from 0.1 to 3 seconds with R40.

When the time sequence is finished the output up-clock only is converted to a high level with the
dual D Flip Flop (UBA). This high level is then gated through a three input nor-gate which turns off
Q4 and in turn removes the ground from one side of the under-voltage coil in the circuit breaker.
With the removal of current from the under-voitage coil, the circuit breaker trips removing power
from the RPS bus.

NOTE: If the line voltage returns to nominal before the timer sequence runs its full period, the
detection and timer circuitry will reset to normal without tripping the circuit breaker.
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CALIBRATION AND ADJUSTMENT

General

A. The 914E175 Electrical Protection Assembly (EPA) has seven adjustable controls located on the
printed circuit card assembly. One controls the gain of the voltage to frequency converter. Three
adjust the trip points of the over-voltage, under-voltage, and under-frequency detectors. Three
independently adjust the time delay of the over-voltage, under-voltage, and under-frequency .
functions.

NOTE: Before performing any test or adjustment on an EPA, verify that it is not in service.

B. The followingis alist of minimum requirements for the motor generator simulator, used to calibrate
and maintain the Electrical Protection Assembly.

Frequency Range ................ 35 Hz to 100 Hz in a single decade range

Resolution ............. ... ..... 0.1 Hz for the 35 Hz to 100 Hz range

Frequency Stability ............... 10PPM /°C— 20 PPM/year

Waveform . ......coivviiiiiin, Sine wave + 5%, -5% distortion

Amplitude .. ....... ... .ol Continuously adjustable from O to 150 Volts RMS
(O to 425 volts peak to peak)

Amplitude Stability . . ...... ... L. +.5%, -.5%

C. The nominal line voltage is defined here as the value of voltage measured at the input of the EPA
while delivering sufficient current to the scram discharge coils to drop 115 volts RMS across the
coils. The upper trip point is set at minus 10% below nominal line voltage.

D. Preventive maintenance checks shall be performed every one hundred eighty (180) days and
consist of the following:

1. Verification of trip point settings (recalibrate if required).

2. Visual examination for dust, oil, and moisture (clean and dry internal components).

3. Visual examination of critical joint areas of circuit breaker terminals, and jumper bar for signs
of corrosion (clean corrosion and apply liberal amounts of Penetrox “A” compound).

Adjustment Procedure

Voltage To Frequency Converter Gain Adjustment

With the Electrical Protection Assembly powered up, verify with a digital A-C voltmeter that there is
7.5 VRMS at ST1. (It is assumed that 120 VRMS exists at the input to the primary of T1, and that power
from the power source is present.) Connect digital frequency meter at Pin 3 of U2, and adjust R33 until
the frequency counter reads 1200 Hz(+) or (-)60 Hz. Move digital frequency meter to U3A and verify
that 6000 Hz clock is present at Pins 1, 2, 12 and 13 of U3.
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Over-Voltage Trip Point Adjustment

Connect an Oscilloscope or suitable logic level indicator to U7 Pin 7, and verify a low state exists when
the line voltage is nominal. With R5 adjusted clockwise, raise the line voltage to the upper trip point,
and slowly turn RS counter-clockwise until the indicator at Pin 7 just changes state without blinking, ora
solid unbroken line appears on Oscilloscope. This change of state indicates a trip condition, and is also
the command to start the timer sequence. With R5 set at the trip point, readjust the line voltage back to
nominal line voltage and verify U7A Pin 7 returns to a low state. Without changing RS, slowly raise the

line voltage towards the trip point. The level at U7A Pin 7 should change states between the limits of the ..
trip point and 2.5% below the trip point. Repeat this last procedure five (5) times to verify repeatability -

of trip point setting. Return the line voltage to nominal.
Over-Voltage Time Delay Adjustment

Connect an Oscilloscope or suitable logic level indicator to STS and verify a low state exists when the line
voltage is nominal. With R40 adjusted fully clockwise, slowly raise the line voltage towards the upper
trip point. When the trip point is reached, verify by observing U7A Pin 7. The time from trip to a change
in state at ST5 to a high level should not be less than 0.1 second nor more than 0.133 seconds. Return the
line voltage to nominal, and adjust R40 fully counter-clockwise, and slowly raise the line voltage toward
the upper trip point. When the trip point is reached, the time from trip to a change in state at ST5 should
not be less than 3 seconds nor more than 4 seconds. Return the line voltage to nominal, and readjust R40
fully clockwise.

NOTE: This sets in minimum delay.
Under-Voltage Trip Point Adjustment

Connect an Oscilloscope or suitable logic level indicator to U7B Pin 10, and verify a low state is present
when the line voltage is nominal. With Ré adjusted clockwise, lower the line voltage to the lower trip
point, and slowly turn R6 counter-clockwise until the indicator at Pin 10 changes state without blinking or
a solid unbroken line appears on Oscilloscope. This change of state indicates a trip condition, and is also
the command to start the timer sequence. With R6 set at the trip point, readjust the line voltage back to
nominal and verify U7B Pin 10 returns to a low state. Without changing R6, slowly lower the line voltage
towards the lower trip point. The level at U7B Pin 10 should change states between the limits. Repeat
this last procedure five (5) times to verify repeatability of trip point setting. Return the line voltage to
nominal.

Under-Voltage Time Delay Adjustment

Connect an Oscilloscope and/or suitable logic level indicator to ST6 and verify a low state exists when
the line voltage is nominal. With R54 adjusted fully clockwise, slowly lower the line voltage toward
nominal. When the trip point is reached (verify by observing U7B Pin 10 per Section 5) the time from trip
to a change in state at STé to a high level should not be less than 0.1 seconds or more than 0.133
seconds. Return the line voltage to nominal, and adjust R54 fully counter clockwise. Slowly lower the line
voltage toward the lower trip point. When the trip point is reached, the time from trip to a change in
state at ST6 should not be less than 3 seconds nor more than 4 seconds. Return the line voltage to
nominal, and readjust R54 fully clockwise.

NOTE: This sets minimum delay.)
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C S Under-Frequency Trip Point Adjustment (60HZ)

‘ Connect an Oscilloscope to U12 Pin 4, and verify that the Phase Lock Loop is outputing 6000Hz £ 10Hz.
Move Oscilloscope and/or frequency counter to U11 Pin 10 and verify that 6000Hz clock is present at
the under-frequency detector. Move the Oscilloscope and/or a suitable logic level indicator to UT7A Pin
6. Verify a low state exists when the line frequency is 60Hz nominal, and R35 is adjusted fully counter
clockwise. Using the digital selector switches on the power source simulator, adjust the line frequency to
57.60Hz. Slowly adjust R35 clockwise until the indicator at Pin 6 changes state without blinking or a solid
unbroken line appears on the Oscilloscope. This change of state indicates a trip condition, and also
i starts the timer sequence. Without changing R35 return the line frequency to 60Hz. Lower the line fre-
- quency toward 57.00Hz. Repeat this last procedure five times to verify repeatability of the trip point

setting. Return line frequency to 60Hz when finished.

Under-Frequency Trip Point Adjustment (50HZ)

1 The procedure will be the same as in the above section, except the motor generator simulator will use
50Hz as a nominal frequency. When adjusting R35 the trip point setting will be 47.8Hz with atrip range
of 47.5Hz minimum to 48.45Hz maximum.

Under-Frequency Time Delay Adjustment

Connect an Oscilloscope and/or suitable logic level indicator to ST7 and verify a low state exists when
the line frequency is 60Hz nominal or 50Hz nominal as in the above two sections. With R53 fully
clockwise, and using digital switches on simulator adjust the frequency toward 57.00Hz. With R53 fully
clockwise, and using digital switches on simulator adjust the frequency toward 57.00Hz or 47.5Hz (60Hz

P or 50Hz sections above). When the trip point is reached (verify by observing U17A Pin 6 as per above

’.‘ two sections) the time from trip to a change in state at ST7 to a high level should not be less than 0.1
seconds nor more than 0.133 seconds. Return the line frequency to 60Hz/50Hz nominal, and adjust R54
fully counter clock-wise. Lower the frequency toward 57.00Hz/47.5Hz. When the trip point is reached
the time from trip to a change in state at ST7 should not be less than 3 seconds nor more than 4 seconds.
Return the line frequency to 60Hz/50Hz nominal; and readjust R53 clockwise.

NOTE: This sets minimum delay.

This concludes the calibration and adjustment of the Electrical Protection Assembly (EPA).

(@
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TROUBLESHOOTING

Philosophy

Troubleshooting should only be preformed by qualified technical personnel. The troubleshooting por-
tion of this manual is provided to assist a troubleshooter in pinpointing a specific problem to a specific
section of the assembly. If the assembly is on line and operational, the troubleshooter will have to first
take the EPA out of service, then insert the assembly key into the lockswitch and turn it clockwise to 'Cal/
Maintenance” position. This will remove power from the EPA output, and place the logic card input -
across the two test jacks on the front panel. ’

A simulated signal may be inserted at the test jacks for troubleshooting the EPA.

CAUTION: Don’t bet your life on the “power in” incandescent light bulb being good. After opening
the front door, verify that zero voltage.is present on the 120 volt input to the circuit
breaker. There is no interlock switch in the EPA.

Initial Troubleshooting

Place a proper signal in the input test jacks with the lockswitch in the “Cal/Maintenance” position. If the
over-voltage, under-voltage and under-frequency light emitting diodes (LED’S) are off, reset the circuit
breaker. If the circuit breaker fails to reset, check the voltage at terminals 4 and 5 of TB1.

If approximately 14 volts D-C is present, then the circuit breaker is defective. If no voltage is present,

then check for A-C voltage across ST2 and ST4 on the printed circuit board. If no A-C voltage is present,

possibly transformer T1 is defective. '

If the over-voltage or under-voltage LED is on, check for appreximately 8 volts RMS at ST1 and ST3

on the printed circuit card. If incorrect, check resistors RS1 and RS2. if the resisters are all right, then

check transformer T2 for proper cperation.

If the under-frequency LED is cn when the correct frequency is at terminal ST1 on the P.C. Card, the P.C.

Card is defective and must be replaced.

NOTE: Field Service maintenance is at the printed circuit card level enly. For compenent level mainte-
nance, the faulty printed circuit card should be returned to GE Field Service Operaticn for
repair, and return to spares.

Setpoint Verification

1. Transfer applicable RPS to a different power scurce.

NOTE: Since an RPS bus can be connected tc only one power scurce at a time, this will cause a
brief half scram condition.

2. Put “keylock” switch in “Test’” position. (Circuit breaker will trip.)
NOTE: Opening of the EPA Panel decer is net required for setpoint verification.

3. Insert test source signal in Test Jacks and adjust tc required voltage to simulate proper veoltage at
scram coils. Reset the circuit breaker.

4. Increase voltage until over-voltage logic and circuit breaker trips. Verify that logic trips within tech-
nical specification limits. Reset circuit breaker. If trip point is not within limits, adjust the setpoint
according to the procedure on page 9 of this manual.

5. Repeat procedure for under-voltage and under-frequency.

6. Remove test source, return “keylock” switch to “"Normal” position and reset circuit breaker.

7. Transfer RPS bus back to original power source.




1.0

2.0

3.0

4.0
4.1

4.2

4.3

4.4

4.5

5.0
5.1

5.2

Page 12 of 48

DOMESTIC PACKING AND SHIPPING PROCEDURE

Scope
This document defines the specific requirements for the domestic packing and shipping of
“Electrical Protection Assemblies”.

Cleaning

Each item to be packaged shall be carefully examined, any dirt, oil, grease, or other foreign .
material shall be removed pricr te packaging. V

Packaging
The materials to be shipped shall be packaged four (4) or six (6) to a container, and shall contain
the following items:

4/6 - EPA Enclosures
4/6 - Pairs of lockswitch keys (one pair per enclosure).

Each pair of lockswitch keys shall be packaged in a stock control envelope with complete part
identification clearly marked on the outer surface. The envelope shall then be taped on the inside
of the enclesure door. :

Vapor Barrier

The enclosure shall be placed in a bag-like container made from MIL-B-131 material. Alsc, the
container will include in this bag, a cne-pound bag of desiccant (MIL-D-3464, Type ll). Install the
humidity indicator in skin of vapor barrier bag with the indicater side out to provide visibility for
inspectien for desiccant saturation. :

The vapor barrier bag shall then be evacuated using a suitable vacuum pump and sealed using
a leak-proct heat sealing methed.

Place the sealed leak-proof baglike container in the box censtructed per paragraph 5.0 making
sure the bag is sufficiently blocked, braced, and secured within the container so as to prevent
shifting during transit. Aiso, make sure the bag is adequately cushicned in a manner that will
protect its integrity during transportation and handling.

Place one copy of the packing list sealed in a vapor barrier material envelope. This envelcpe
shall be clearly marked “Packing List” with a minimum 1/2” letter size.

Seol the box using procedures described in paragraph 5.3. Securely attach one copy of the
packing list, sealed in a waterproof envelope, to the outside surface of the shipping container.

Box Construction

The shipping container shall be built to the dimensions shown in Shipping Container Drawing
#147D7802 as applicable.

The box shall be constructed os shown in Drawing # 147D7802. All lumber shall be scund, well
seasoned, commercial grade. Any knots shall be sound and not in excess of 1/3 the width of any
board. Nails shall be driven into cleats in a staggered pottern. When assembling the panels,
nails shall be driven in a straight pattern.
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(6 ) 5.3 All nails shall be cement-coated or chemically etched cccler, sinks or standard box noils. Nails
shall be sized so that there will not be less than 33 percent penetration of the secondary bex
member. For maximum strength, they shall be driven into the side grain of the lumber used for
packaging. End grain nailing shall not be permitted. Lag screws or bolts and nuts may be used,
instead of nails.

6.0 Marking

All marking described below shall appear on one side and the top of each container.

CT 1. Control Number: Shipping notice number.

- 2. Case Number: *X/
*X denctes box number
3. MPL#:
4. Part Number: Rev
5. Part Name: Electrical Protection Assembly
6. Legend: "Made in U.S.A.”
7. From: General Electric Co.
Nuclear Energy System Division
San Jose, CA U.S. A,
8. Dimensions: in
Length
Width ___
L ' Height ____
’/\ ‘ 9. Cube: cu. ft.
10. LB.
Gross Weight
Legal Weight

Net Weight  ____

11. Handling Marks
Fragile: (Wine glass)
Sling Here: (Segments of chain links)
No Hocks: (Grappling hook with cress)
Up: (Two vertical arrows with underscore)
Keep Dry: (Umbrella with rain drops)
Center of Gravity: (Triangle with horizontal bar centered at apex.)
T 12. Desiccant: Desic (No. of bags installed)
' 13. Dote:

14. Procedure Number:
15. Do not stack cver 4 high.
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EXPORT PACKING AND SHIPPING PROCEDURE

Scope

" This document defines the specific requirements for the export packing and shipping of “Elec-

trical Protection Assemblies”.

Cleaning
Each item to be packaged shall be carefully examined and any dirt, oil, grease, or other foreign
material shall be removed prior to packaging.

Packaging

The materials to be shipped shall be packaged four or six to a container, determined by shipping
container group number used and shall contain the following items:

4 or 6 - E.P.A. Enclosures
4 or 6 - Sets of lockswitch keys

Lockswitch keys shall each be packaged in a stock control envelope with complete part identifica-
tion clearly marked on the outer surface. The package shall then be taped to the inside of the

enclosure door.

Vapor Barrier

The enclosure shall be placed in a bag-like container made from Mil-B-131 material. Also,
include in this bag, a one pound bag of desiccant Mil-D-3464, Type I, non-dusting type. Install
the humidity indicator in skin of vapor barrier bag with the indicator side out to provide visibility
for inspection of desiccant saturation.

The vapor barrier bag shall then be evacuated using a suitable vacuum pump and sealed using
a leak-proof heat sealing method.

Place the sealed leak-proof bag in the box constructed per paragraph 5.0 making sure the bag
is sufficently blocked, braced, and secured within the container so as to prevent shifting during
transit. Also, make sure the bag is adequately cushioned in a manner that will protect its integrity
during transportation and handling.
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Place one copy of the packing list inside the container sealed in a vapor barrier material
envelope. This envelope shall be clearly marked “Packing List” with a minimum 1/2" lefter size.

Seal the box using procedures described in porcgfcph 5.0. Securely attach one copy of the
packing list, sealed in a waterproof envelope, to the outside surface of this shipping container.

Box Construction

The shipping container shall be built to the dimensions shown in DWG #147D7802.

The box shall be constructed ds shown in DWG #147D7802. All lumber shall be sound, well
seasoned, commercial grade. Any knots shall be sound and not in excess of 1/3 the width of any
board. Nails shall be driven into cleats in a staggered pattern. When assembling the panels,
nails shall be driven in a straight pattern.

All nails shall be cement-coated or chemically etched cooler, sinks, or standard box nails. Nails
shall be sized so that there will be not less than 33 percent penetration of the secondary box
member. For maximum strength, they shall be driven into the side grain of the lumber used for
packaging. End grain nailing shall not be permitted. Lag screws or bolts and nuts may be used,
instead of nails.

Each panel of shipping container must be lined with a laminated asphaltic waterproof kraft
paper and all kraft joints shall be waterproof glued when assembling. (use PPP-B-1055, Class
L-2b or Buyer approved equivalent.)

Cushioning will be provided by strapping and bolting (use rubber washer and contact cement
under washer for waterproofing) the wooden shipping container to a “floating deck” type skid
base. Follow details outlined below for construction of the skid base. See Figure 1 for example.

NOTE: Strap shipping container to “‘floating deck’” only - not to skid base.

Fabricate a deck whose length and width is dimensionally the same as the base of the shipping
container. Use 3/4 inch CD-X plywood for material.

Fabricate a skid base whose length and width is 2 inches larger than the floating deck described
in step 1" above.

Cut strips of shock cushioning material. Material may be 2 inch thick ethafoam, 2 Ib./ft. or 2"
thick polyester polyurethane foam, 4 Ib./ft. Quantity of cushioning material is dependent upon
the weight of the item being shipped. If using ethafoam, the static loading should be
approximately 2 lbs./in. (i.e., unit weighs 400 Ibs., then 200 total square inches of foam
required). If using polyester foam, the staticloading should be approximately 41bs./in. (i.e., unit
weighs 400 lbs., then 1,000 total square inches of foam required.)
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The assembly sequence should begin first by locating and nailing 1/4 in. (min.) plywood “land
strips” to waterproof skid base. These plywood strips will be dimensionally the same size as the
foam strips. Spacing of these plywood strips to be equal distant with the end two strips ALWAYS
on the edge of the deck.

Bond respective foam strips to plywood strips using contact adhesive (Scotch Insulation Adhesive
#34 or “"Weldwood Contact Cement, U.S. Plywood Corp.) or Engineering approved equivalent.
Follow precautionary instructions printed on label, specifying product usage carefully. When
using contact cements, it is important to roll or brush on adhesive on both contacting surfaces;
allow a 10-15 minute drying time or until tacky, then bond together.

Bond plywood deck to foam strips in the same manner as described in step 5" above.

The four 1/2" carriage bolts in each corner of the deck will be tightened until foam cushioning
material just starts to compress. then locked with the double nuts. This completes the “floating
deck” assembly.

Marking

All marking described below shall appear on one side and the top of each container.

1. Control Number: Shipping notice number.
2. Case Number: *X/
*X denotes box number

MPL &
Part Number: Rev
Part Name: Electrical Protection Assembly
Legend: "Made in U.S.A”
From: General Electric Co.
Nuclear Energy System Division
San Jose, CA U.S.A.
8. Dimensions: in. cm.
Length
Width
“Height

NO LR

9. Cube:cu. ft. — cum

10. LB. KG.
Gross Weight
Legal Weight
Net Weight
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’a
k»‘ i 11. Handling Marks
Fragile: (Wine glass)
Sling Here: (Segments of chain links)
No Hooks: (Grappling hook with cross)
Up: (Two vertical arrows with underscore)
Keep Dry: (Umbrella with rain drops)
Center of Gravity: (Triangle with horizontal bar centered at apex.)

12. Desiccant: Desic (No. of bags installed)
13. Date:

ha”

| 14. Procedure Number:
| 15. Do not stack
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STORAGE INSTRUCTIONS

Scope

This document defines the specific requirements for inspection and preventive maintenance for
the Electrical Protection Assembly during storage. The product’s integrity shall be protected with
provisions for both short term (0-1 year) and long term (1 to 5 year) storage.

The G.E. supplied storage instructions will be used to convey to the storage agencies the required
protective measures to ensure stored equipment is suitable for eventual installation in the reactor

complex.

Applicable Documents
21A8754 Seller (Vendor) Supplied Storage instructions.

Storage Environments
The Electrical Protection Assembly Shipping container shall be stored off the floor on suitable
skids, pallets, or racks in a permanent or “Butler” type building which affords environmental

protection. Each E.P.A. enclosure is sealed (at time of shipping) in a vapor barrier bag, together
with a bag of Type i silica gel desiccant as controlled protection against internal condensation.

Further protection against internal moisture is provided with humidity indicators installed in the
skin of the vapor barrier bag.

Inspection of Humidity Indicators

The humidity indicators shall be inspected once every six months to determine if there is any
danger of the desiccant being saturated (change desiccant if 30% RH dot turns pink).

When reading the indicator, note that when the humidity is below the stated calibration of the
particular spot that spot will be a distinct blue. When the humidity is higher than this calibration,
the spot will be a distinct pink. The bluer the color, the drier is the air, and vice versa.

The indicators, if exposed to extreme heat, prolonged exposure to the sun, and normal outside
conditions for six months or over, will turn from a blue indication to a greenish-blue. This is caused
by the yellowing of the blotter paper combining with the blue color of the chemical. This however,
does not affect its calibration.
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Preventive Maintenance Procedure

If a dangerous moisture level is determined to be present by a reading on the humidity indicator,
the following procedure should be followed by storage facility personnel to reestablish the low
moisture environment inside the vapor barrier bag.

A. Open vapor barrier bag with a minimum amount of destruction. (Will be resealed if
practical.)

Visually inspect EPA enclosure and components for moisture damage.

®

C. If condensation is present, use forced heated air to dry enclosure and/or components.
(Heated air shall be no greater than 165°F.)

D. Replace the vapor barrier bag, and include a new bag (1 Ib.) of desiccant.
E. If using @ new vapor barrier bag, install a new humidity indicator in skin of bag.
The vapor barrier bag shall then be reevacuated using a suitable pump and resealed
using a leak-proof heat sealing method.
Delivery

One copy of this storage instruction shall be attached securely to the crate, using a weatherproof
envelope.

The weatherproof envelope shall be marked in 1/2inch bold letters "Seller’s Storage Instructions
inside”.
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AT T pssemBLY oo e 2 mrel
914E175 - ELECTRICAL PROTECTION ASSY
‘ conr o wuerr 2 wno 1 |FiRsT MADE FOR ELECTRICAL PROTECTION ASSY
k . ] G2 |Gl "£§.’ NAME DRAWING NO., DESCRIPTION, MATER!AL, WEIGHT
x| x [| 1 JAssEmBLY 914E175 ELECTRICAL PROTECTION
11 1| 2 |encLosure, Mop | 147p7800P001
1] 1l 3 [MounT BRACKET | 184C4475G001
1] 1] 4 |circurt srEAkER [182cadgaps
11 1 [ s |TERMINAL STRIP [219B4600P010
5 1] 1f] 6 |TRANSFORMER 21984603P001
) o 2 7 |TerMINAL, GND | 287A5900P001 ”
1] 1| 8 [suss BAR 21984602P001 ,
ol 2l 9 |BUss ANGLE 219B84601P001
1 10 |pCB ASSY 47D523796G001
2| 2 Hll TIP JACK 287A5901P001
11 {12 |swiTcH | 164C5274P027, TANDOM BLOCKS
11 1113 | SWITCH 164C5274P006, CYLINDER LOCK DEVICE
ol 2014 fLane  1NDICPTING|209A5510G42
15 NOT ISED
e 16 NOT _SED
| 5| 3017 |INDICATOR LIGHT | 287A5902P001, DATA LAMP CARTRIDGE
3] 3418 |LAMP BASE . 287A5903P001, DATA LAMP HOLDER
11 1§19 [RESISTOR 184CA459P65H2001FR
1] 120 ]coMPOUND 287A5904P003, PENETROX A
5] 6lle1 lspacer 287A5906P001, #6-32 HEX 1" LONG
14114 *gg SCREW N8OP13008C, PAN HEAD #6-32 UNC X 1/2"
6] g 123 1 SCREW NSOP13012C PAN HEAD #6-32 UNC X 3/4"
6] 6 |l 24 |screw NSOP15008C , PAN HEAD #8-32 UNC X 1/2"
2] 21125 |SCREW N8OP24012¢C , PAN HEAD 5/16-24 UNF X_3/4"
™ 41 41126 |SCREW N84P23016C, FLAT HEAD 5/16-18 UNC X 1"
- 8 7 _Inut N210P013C , #6-32 UNC STL
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‘Wlﬁ‘// TITLE cont oM suErr 3 )
914E£175 éiégﬁg%gAL PROTECTION ASSY
eo-ruou:rcuu; - 3 ““:‘n;vno. 2 FIRST MADE FOR | F( (R PROTECT ASSY
g2 |Gl ",G‘ST NAME DRAWING NO., DESCRIPTION, MATERIAL, WEIGHT
6| 6 | 28 |nuT N210P0O15C, #8-32 UNC STL
4| a4l 29 |nUT N229P023C 5/16-18 UNC JAM STL
2| 2 || 30 |nuT N210P022C 5/16-24 UNF STL
2] 2 || 31 |SCREW N8OP21012C, 1/4-20 UNC PAN HD X 3/4
21 2 || 32 |NUT N210P021C 1/4-20 UNC STL
20|20 || 33 |WASHER N405P0Q7C #6 SPRING LOCK
6] 6 || 34 |WASHER N405PO0SC #8 SPRING LOCK
2| 2| 35 [WASHER N405P011C 1/4 SPRING LOCK
6] 6 Il 36 |WASHER | N405P0O12C 5/16 SPRING LOCK
g| 8|l 37 |WASHER N4Q2£P007C, #6 PLAIN
6] 6 || 38 [WASHER N402APO08C, #8 PLAIN
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x| x|l a1 {TUBING, PVC
al all a2 | TERMINAL, CRIMP | = 0i/i0mig0n7 {AMP ONLY)
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111 1l ag | TRANSFORMER 219R4606P1
111 1 a7 [ResisTOR 184C4489P65H3401FR
] a5 | PC ASSY 4 7D5237956002 (RCA IX105 RAD HARD)
1] 1 fl 49 | RESISTOR, POUER] 145C3237PADF3RO0
50 NOT USED
AR I f 51 | WIRE 272A7917Py" 6K006
a4 |l 52 | SCREY 837016064 ROUND HEAD #10-32 INC X av
212 |l 53 | SCREY N8OPS006C, #2-56 STL X 3/8 NG,
2| 2 || s4 | vASHER NA02AP033C, #2 STL  PLAIN ,
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A B E FH TITLE CONT ON SHEET F su no. 3
[PARTS LisT For ASSEMBLY
914E175 ELECTRICAL PROTECTION ASSY

CONT ON SHEET F SH NO. FIRST MADE FOR ELECTRICAL PROTECTION ASSY
GROQUP N Q. AND QUANYIYV
G2 G] Ph?oRT NAME DRAWING NO., DESCRIPTION, MATERIAL, WEIGHT
2 55 | WASHER N4Q5P063C, #2 STI “SPRING 10CK
2 56 | NUT N210P005C, #2 STL
57 NOT USED
8] 8| 58 | SCREW, FLANGE 213A7093P048
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12 | 12§] 61 | WASHER, PLAIN | N402AP43C
11 1] 62 - i:MEPLATE . NP-206427
1| 11l 63 | NAMEPLATE 287A5907P001
DESCRIPTION OF GROUPS REVISIONS PRINTS TO
z 1 ] ]
MADE BY T. ',JALLIN {[04/[4‘/17 _LCAP;OZALS B RESD_SPO DIV&’EOPF; PARTS LIST FOR 9] 4E] 75
Issuee v.G. LEWIS IW W, WHITE LOMPOC LocaTion | conT on sweer F sH No. 3
TR 1 US.A. j / /‘ oa . M o t

3 4




= TS | 2 ] a3 | gl a | - | GERERAL 5 ELECTRIC /84C4476 g
] — s p::chfzs OTHERWISE SPECIFIED USE THE FOLLOIN:NG:« ’’’’ TTLE ASSEMBLY conmom swest *
. /ES e | wens s SCHEM ELEC PROT
................... Rl + FIRST MADE FOR ELECTRILAL PROTECTI0/n ASSY
I
) NUCLEAR SAFETY RELATED Page 25 of 48 |
' I sove ASSY DG SEE S/ESTS -
OUTPUT POWER -
INDICATOR C _
— ELEC. PROT. LOGIC B
77 CIRCUIT CARD |
# _
6T0250 MCMIL  ——|— — — —(— —— ———— — — — — — —| L —{sT9 N
4
o A () UNDV TRIP -
INPUT S - A I p STIO -
N/ - 45— B
175A-2P SOPTIONAL NEUTRAL .
JUMPER BAR /:' | _
— ST5 —@— LAY IND B
STI e FRONT PANEL |
5 ST6 *"@;' UNDV INDS e o URE -
________ NC Si-A £/ CS \ﬁ’:;‘ 514 ST7 Pl UNDF  IND INDICATORS _
roLp NO ll I I;z 5w /% 6 B ol
c C ° : XFMR bgr 5T3 a8
| S22 DP 24} ?— . T g g_.
INPUT NC ! s/ T F : 5
POWER  * W p— STz AT
INDICATOR A son 20
] TEST JACKS {>:—— | B XFMR e L
g Fj_l o— B Fozx |, O
TZ -
B! SI-C TBI T
D _ . | ' 7 g _
OPTIONAL BYPASS 2 8 H |srs,| 2x 2
ANNUNCIATION 3 RS, S Yaw 1% -
USE DETERMINED 2.4 B
BY USER Jaw_ 10 -
1%
Y7 7z TS ”: —— gk;/ws;ows] ]C PRINTS TO
D|FALALS 13 pia) )¢ 2 7 W ¥ Po - oo
E [,,LZ",‘,'Z{”,W; = 5&5 Sg?i{i B |20 memeson |vee| % 5@5 o8 7«‘1
r G. K 7

Zx’,%.é’@/ L m,';:;,,:ff_z e | g
= 2% v g0 '4 sS4 2o E_HMGED PER AN 76 B t

mwagp FER AN-5 _““432)2' / Ps cASAVO L roccock | 2 {fufus?"/ ’ﬁ(mw

| LG e e 3 U I L
e 1 [ 2 3 | it 4l 5 N RN [




' . f o : . ;
£ 10 [ | 8 H 7 | IS f s o s i 3 i z | o

: REVIQIONS 1
. ! ZONE [1TR DLSCRIFTLON DATE APES SE D ‘
W3 1w A lcrne v rcw TRan < Fin s mryzo e (Voo |0 ‘
P AL ; | AV FCA AN el T W
. C | REV PER AN -2 Vi T Wy 1K
. au vas 12 vaw o Ry PER ks Vrap " ‘
. : AP 3 £| REV PER An-4 [Fza)/ « iy
. -
R3  tjaw s
. .15 J d
3ak 1L 1o yea che 26 Of 48 ‘
N » |
a4 2 STy
3 1 O35 ovrrvorase 7
DATA L amp RED)
E 67
1 a8 RIO |
0K
108 #
'
t
ety -
N S18
519
] T0 UNDEK VDUTAGE KELEASE
+15 toie
Tﬂb INGOO 4
3 ia 9
0 13
10 H
W T3
u7a uss
Ra3
15K
L] 2 sTe |
TO UNDER vOLTAGE DATA
14 _E . LAME “RED™ o @ STI0  To QIRCUIT UNDER vCLTAGE
- +ib RELEASE (O
cs
7
R9
R2> —— N N— ' G
G Tk AW
250K ¥ 3 220K
1
- ¥
. F
—] g o
©xo 195
i iy
3 5 | R R
, sT7 <
3 i -0 g
. C Uisa TO UNDER FREQ DATA iy
RE4 LAMP “RiD™ ~
15K .
L 3| N
[ 5 7 10f 12 __ >
E T I2 s Ell 7 N
c25 - E
VREF R46 0047 .=
t 15 ' 16 (Gt ONLY)1. 74K N
1/aw
L] Ui tal3 U 14 %
— 3 -
UNUSED GATES
el 8 D]'j E
= = Ha—
D ! Y b
11
+5 T -
STz LM14 OAR LHOO70 — il
i LRI 4 as |2 . o e VREF - i
s ] IC DATA TABLE ™
on Ree = g20 o REFERENCE | G/ AEF co G2 REF
N 4 v M
= ST3 IN4004 470 3 '.7,,3‘? . DESIGNATIONS | TYPE PIN [ BIN DESCRIPTIONS 2 e
To mer ©_:| 4 PLACES 13 ‘ Ut Wit 4rv-77 | DUAL OPERATIONAL x
1 J_ l LWIATAD | /3 v-) | QAL OFER LA4747AD o
— L | —_ PRECISIOA Faeé(TC
sve = 2 Rz TG = ue tMiBAH | 8 | 4 JORERIRON VT2 EOTOT AdI3 1A Q
LR FATOl | Mz 7an o : U3,819  lmatvzsu| w | 7 [ouaL o FLIP-FLOP CD40I3BD/SE E
— - 1| g2 2> o5 Ua.615 Do 14 | T | QUAD BILATERAL SWITCHES  [CDADLBAD/ISZ 5
US, 16 LmIaAD i} 3V | mon spEEn puaL LoMPTR LMIEI9AD =]
< vt otmzmsa| e | e | DT RETRIREETROSTTYART ™ | 5409880/ 152 . +y @
- 9,108 XR-E40 | 16 s PRGNABE  TIME /COUNTER XR2z40 12 SAME AS GI EXCEFT &+5 15 165K
g ReG 15 1.50 K.
8 i pororaon | 7 | GRDENP WD XRAT L alon80a52 e e
NOTES: e . [ NICROPWR PHASE LOCKED (DOP |CL 4046AD/1SH
UNLESS OTHERWISE SPECIFIED - u3, 4 peanere | W 8 | PRESCTMGE Div Briv cnTR  [CDa0imBOIISR
1. ALL RESISTORS ARE Ygw,5% ) NAEST
uzo MG acrpse] W k4 DUAL 4-INP YOR GATE jCDA0OZBY/ISE REF DES I MGNATUPES ocjeaf
55 OINERINSE SPEOHED 5 senpnai@osernae
2. ALL RESISTORS IN OHMS OUMNSIONS ARE 1M INCHES— =T 12 k5
—] 3. ALL CAPACITANCE IN MICROFARADS R2,U20 @4 Toudwees o ke 8lz s 50/50 o\ O ROC \
& TOR ASSEMBLY DRAWING SEE 47D523796 : CRI0,€29 Has) e M Tle s SCHEMATIC DIAGSAM
AHGLES - : a0 —~
Fraciong 2 VAl - TR g e ) ELECTRICAL FROTECTIOA
REF DES SATER M =y At >
) 5 i LOGAL CARD
RA6 B SIZE [COoK 1DENT WO,
El|/s22¢c JIES523794
SCALE A 4] [sueer 7 o/
B T 7 e B s I a 3 | 2 |




. gl 2 1
; 7 e l | secezcoit Q) I 4 i s I
, n 10 [ e El I 8 2 I REVISIONS D}
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REMOVED DETAL A —~—
) 8o |c W/I//, ff‘z‘%“‘}m
‘ ~ |p [c#ravcen A/t omev 5% /g ;f’;‘"
PEF. 1D _ F2o
/724'_’” :/5 ESICNATION — | £ |c#ANGED F/L omily \&a/n/3 j%
= T ' = | F |CHANGED FL omLY |87 [ 21 8 e ud]
P IR © NUCLEAR SAFETY RELATED
. 7 U3,8,/9 ‘
5 | 0%, 6,/5 ‘ Page 27 of 48
. )
9 U3, 14 !
/0 U2
11 U
17 U777 F
F 2 13 | v%10,8
19~ CR3,4,5.6,7
/5 CRly 2
/G 20
+ 4 77 | Cé,9,/5
] + = P p S
; @ c 1S C2,32,16,17, 22,23, 24 ‘
:glj{jg ¢ $$ =/ 13[0 5|0 |§ E] 5 /9 | C%5,2,25 i
) 2% ] ? EY) EFPLACES 20 0, /3, /¢
i Vs 2l | CrB.J8
] 22 /9, 20 NOTES:
?”?fi)ki’%%kﬁ,’& 23 | c/hn/t2
Sislwlts| o]~ | SHSH =] ]~ 24 | R11,12,/3,15,30 1. VERTICAL AXIS OF CERAMIC LOMFONENTS MOUNTED E
25 | RrR22,2¢,50,29 VERTICALLY SHALL NOT BE GREATER THAN |5 DEGREES
E = 12500, FROM PERPENDICULAR PLANE OF MOUNTING BASE
Co Ar#,32.3/
> 73 2. COATED OR SCALED CERAMIC OR PLASTIC COMPONENTS
SHOULD BL MOUNTED SO THAT THE COATING OR
5000 ] N N (Cn =28 DELETED FROM RRTS (/ST SEALING MATERIAL DOES NOT ENTER THE SOLDER
#.030 SIS Qw“ w [ 29 | RZ7, 23,49 JOINT AREA.
S > * P ceg <8y 30 = 3. SOLDER TURRETS TO BE ROLL FLARED, AND
A - SOLDERED ON COMPONENTS SIDE OF BOARD.
v 3/ K36
c9 > 32 1 /8,2 5,286,947, 98 4. TRANSISTORS TO BE SPACED ABOVE BOARD
crs [c9 ] 45 2 ib ; ;0 §w P A= 22t WITH SUITABLE SPACER. THE FEET OF THE
o < M 3 79,28 SPACER SHALL BE AGAINST THE BOARD, AND BE
~ [j% ’gﬁ 34 RIS A MINIMUM OF 0.I50 INCHLS TALL. .
n
;D © ~ 35 K20, 27 5. STRAIN RELIEF SHALL BL PROVIDED FOR ALL COM-
D o - ER Rie PONENTS MOUNTED ABOVE THE SURFACE OF D
& é’t],\¢ cl¥ilc [;”j s |¢ c c GD 37 ANOT USED THIS AGSY. (RIG) THE CIRCUIT BOARD. FoLD
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N T A N
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GENERAL @D ELECTRIC Page 28 of 48

RSD/FSO_ _ __ _ _ _ _______. DEPT ___LoMPOC, CALIFORNIA______T___ LOCATION
(™ ELECTRICAL PROTECTION cope T e ’ B L
e LOGIC CARD 15026 1] PL 47052379661 1112 IF
4 ~ RE '
. . VENDORD:E,:V_I::,;ECCOC‘:::T WG i 4_________.F<z:00:1 iZER:‘N';VG 0. G::,:SOF MEAS:,'. SETS ). ITEM ADDED 4. IDENT NO. CHGD 6. EDIT ~ORRECTION
2: VENDOR ITEM . SOURCE CONT DWG | > INSEP ASSY 2 reer S Nenes: 2. 1TEM DELETED 5. IDENT NO. AND
3. ALTERED OR SELECTED PT : ?: ?J%HEUTN PT : 2?\?[%07‘455 gf grhﬂesn 3. QTY CHGD QTY CHGD
g zone | 3 IDENTIFICATION NO. A ?::?EET ary ;J/A ROUT- | SHEET |2ty
1 47D523796G1 ASSEMBLY -
- 2 47D523796P1N2 PC BOARD 1
{ .7 ;
- 3 47E523794 SCHEMATIC -
4 184C4477P001 INTEGRATED : 1
CIRCUIT
Ul
5 134C4478P00C1 INTEGRATED 1
' © CIRCUIT
uz
6 134C4479P001 INTEGRATED 2
CIRCUIT
ys, Ulé
;, ‘ 7 1569C8671P013 INTEGRATED 3
- CIRCUIT
U3, us, Ul19
8 184C4480P001 INTEGRATED 3
CIRCUIT
Ua, ue, Uls
g 184C4480P002 INTEGRATED 2
' CIRCUIT
uis, ul4d
ro
s
-
n
3
n
-
14
<
o
2 .
2 MADE BY A f— > DATE iSSUED \@/ISION AUTHORITY - SH NO. C%:EE(']N REV
| LR S| pa0g 19|72 e g Yot fg PL 47052379661 1 |2 |F
5 CONTRACT NO. ' I DISTRIBUTION CODE’ 4 :
[a}
_
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RSD/FSO oepT ___LOMPOC, CALIFORNIA______7___ LOCATION
———————————————————————————————————— SH NO.| “ONFON | Rev
"¢ ELECTRICAL PROTECTION T e - .
PN LOGIC CARD 15226 47D523796G1 2 3 F
L B | DRAWING CODES | FOR GE USE ONLY UNIT OF MEASURE CODES REVISION CODES ) Ny
‘ | VENDOR ITEM. SPEC CONT OWG e ———— 0. Grams 5. se1s ). {TEM ADDED 4. IDENT NO. CHGD 6. EDIT <ORRECTIO
2. VENDOR ITEM - SOURCE CONT DWG : 2- ':fég;-‘;* 2. FEET 7. INCHES 2. ITEM DELETED 5. IDENT NO. AND
3. ALTERED OR SELECTED PT : 7. CUST FURN PT 3] gal['L%DNss g.' gl;géﬂ 3. QTY CHGD QTY CHGD
lLEoA.A zone | 25T IDENTIFICATION NO. ngj\izg&?g& 'CEEEET QY ;J/A A BRI
10 184C4480P003 INTEGRATED 1
) ; CIRCUIT
5 u12
11 169C8671P093 INTEGRATED 1
CIRCUIT
Ull
12 169C8671P528 INTEGRATED 2 ‘
CIRCUIT |
uz, Ul7 |
. |
13 184C4484P001 INTEGRATED 3 |
CIRCUIT |
U9, Ul0, Ul8 |
|
14 176A1572P004 DIODE 5
. ‘ CR3-CR7 |
15 175A7485P002 DIODE SWITCHING 2 ‘
"1 CR1, CR2 |
16 169C8671P002 INTEGRATED 1 }
CIRCUIT |
U20
P
. uI
L
-
)
3
)
-
x
x
e E 4 Va ’ SH NO. CONT ON REV
- | MADE BY, 7, L~— DATE ISSUED R‘Ew N Aun-‘c.cyinv/ 7// / ONT 0
¢\ s.Churaba Fo2 28109 |79 | 7 7 Akl ,,/;445> PL 47052379661 2 | 3 |F
E CONTRACT NO. ' DISTRIBUTION CODE~
o]
L
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_____________________ DEPT T Y e L T Y e e~ — — LOCATION
'—Tl—TL‘E——.-E—.—E—C-T.R—.I—C—.A— PROT CODE IDENT NO. SH NO.| (ONION | Rev
oG CCAL PROTECTION 15226 PL 47052379661 3 14 lF
DRAWING CODES | FOR GE USE ONLY UNIT OF MEASURE CODES REVISION CODES ¢ - N
1. VENDOR lT:MASPEC CONT DWG : 4m0 Y ecrs & duNces '+ 1TEI ADDED 4 IDENT NO, €ROD 6, 01T FORRECTIO
2. VENDOR ITEM - SOURCE CONT DWG | Z' L:‘I'SCE:DAiiy 2, FEET ;, Lprsrsgs 2. ITEM DELETED 5. IDENT NO. AND
3. ALTERED OR SELECTED PT ! 7. CUST FURN PT i cﬁﬁoﬁs 9. OTHER 3. QTY CHGD QTY CHGD
u
lr:EoA.A zone | D0C IDENTIFICATION NO. NDOES\(E:S'(?&?%E ?f:?EET Qry o oAl I P2
17 184C4483P037 CAPACITOR 3
C6, C9, Cl15
18 184C4482P058 CAPACITOR 7 -
c2, C3, Ci6, C17
ce2, C23, (24
19 157C4540P472 CAPACITOR . 4
C4, C5, C21, C25
20 184C4492P030 CAPACITOR 3
C10,C13, C14
21 184C4491P42283 CAPACITOR 3
€7, C8, C18
22 112C2642P22-2295 CAPACITOR 2
C19, C20
23 184C4493P008 CAPACITOR 2
C11, C12
MADE 8 /,/./b_' B DATE ISSUED REVISION AUTHORITY iy SH NO. | CONTON faey
s Urdls "o 2890019 | 7z 4o S fio | PL 47052379661 3 | 4 |F

a
FORM RS 191@
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_______ R_ S_D_/_E_S_O_________________________om s e Y . ._ LOCATION
i NO. SH NO. (0:‘ ON | REV
"™ EL ECTRICAL PROTECTION COOF [OENT MO pL sheet
LOGIC CARD 15226 47D523796G1 4 5 | F
DRAWING CODES - | FOR GE USE ONLY UNIT OF MEASURE CODES REVISION CODES o
N i . ! 4. 0. GRAMS 5. SETS 1. iITEM ADOED 4. IDENT NO. CHGD 6. EDIT TORREC N
;: 5;33: .:E::Pogfncceo zéfrw gwc E b ESEELA%CS:YRM e 2 Feer 7 INCHES 2. ITEM OELETED 5. IDENT NO. AND
3. ALTERED OR SELECTED PT : 7. CUST FURN PT 31 f;alfLNo%s 3; S'{‘,IER 3. QTY CHGD QTY CHGD
A zone | O35 IDENTIFICATION NO. e ke nccz?gr QrY ;’/A ROUT- | SHEET mey
24 184C4489P65H2002FR METAL FILM 5
- RESISTOR
R11, R12, R13,
R15, R30
25 184C4489P65H1002FR METAL FILM 4
RESISTOR :
R22, R24, R50,
R29
26 184C4489P65H1003FR METAL FILM 3
RESISTOR
R14, R32, R31
27 184C4489P65H3401FR METAL FILM 1
RESISTOR
R3
28 NOT USED
29 184C4489P65H2212FR METAL FILM 3
RESISTOR
R21, R23, R49
/’< - DATE ISSUED REVISION AUTHORITY : SH NO. (ONT ON | REV
MADE vaf /S~ Y d ! . -, % /f SHEET _
S. Muraca 24 Mgg' Q|7 weeme /72 IPL 47D523796G1 4 | 5 |F
CONTRACT NO. DISTRIBUTION CODE ~
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_oert =T s 2D 22720 LOCATION
poonlinfintonsun oo st b et e NO. SH NO. COI:Y ON | REV
" E| ECTRIC PROTECTION oD 1omT e PL e
LOGIC CARD 15226 47052379661 5 16 [F |
DRAWING CODES | FOR GE USE OMIY O A e I. (TEM ADDED 4 ﬁ;:lrfxlo:occézscso 6. EDIT CORRECTION
- VENDOR ITEM - SPEC CONT OWG | 5 st asse 0O . BECE ¢ SuRces ‘ ITEM DELETED 5. IDENT NO. AND
2. VENDOR (TEM . SOURCE CONT DWG | or 00 § ;EOELYJNDS ;: sprlaﬁ;-lsss 2.1TE - -
3. ALTERED OR SELECTED PT | 7. CUST FURN PT 4. GALLONS 9. OTHER 3. QTY CHGO QTY CHGO
’LES"‘ zoNe | O3S (DENTIEICATION NO. N%E;gﬁ'c"&?géi ICCEEEY QrY ;J/A ROU | Shat |
30 184C4489P65H1331FR METAL FILM 1
RESISTOR
R66
31 184C4489P65H1210FR METAL FILM 1
RESISTOR
R36
32 184C44 89P65H2551FR METAL FILM 6
RESISTOR
R17, R18, R25
R26, R47, R48
33 184C4489P 65H1371FR METAL FILM 2
RESISTOR
R19, R28
34 184C4489P 65H2001FR METAL FILM 1
RESISTOR
R45
35 184C4439P65H2211FR F-‘]ETAL FILM 2
RESISTOR
R20,R27
36 184C4489P 65H1741FR METAL FILM 1
RESISTOR
R46
37 NOT USED
ADE '}{Q/ - YT REVISION AUTHORTTY = B B SH NO. | (QnToN | zev
S. 61‘4ura7ca = g% OM9O 7\(? J//{/ //_, /:,, ,////ﬁ PL 47D5237966G1 5 6 =

CONTRACT NO.

DISTRIBUTION CODE -/
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_______________ s ow ___LOMPOC, CALIFORNIA____"99° V.0 2\
i 1 X SH NO. CO-:T ON | REV
"™ ELECTRICAL PROTECTION cOPE 19ENT NO sheet
- LOGIC CARD 11 15226 PL 47052379661 6 |7 |F]
{;}. ‘ DRAWING CODES | FOR GE USE ONLY UNIT OF MEASURE CODES REVISION CODES
o 1. VENDOR ITEM - SPEC CONT DWG | 4 SHORT FORM OWG | O GRAMS 5. SETS 1. ITEM ADDED 4. IDENT NO. CHGD 6. EDIT “ORRECTION
2. VENDOR ITEM - SOURCE CONT bwg | O INSEP ASSY 2 e T 2. ITEM DELETED 5. IDENT NO. AND
3. ALTERED OR SELECTED PT : (;: ?Jg”iuil PT 3: 2‘2&%"35 g.' g‘rbgzsn 3. QTY CHGD QTY CHGD
e zone | 20C IDENTIFICATION NO. R e (':l:?EET QrY ;J/A T B
38 163C1862P272F CARBON RES. 3
i . R39, R42, R65
Cad 39 163C1862P622F CARBON RES. 1
R1
40 163C1862P103F CARBON RES. 6
R7, R8, R51, R62
R55, R4
41 163C1862P153F CARBON RES. 7 !
R2, R37, R38,R41
R43, R63, R64
42 ©163C1862P333F CARBON RES. 1
R59
, ”. 43 163C1862P473F CARBON RES. 1 :
\ . . ‘
R56 |
|
44 163C1862P683F CARBON RES. 1 |
R61
|
e 5 ‘
¢ A
O
| ]
} =
0]
J
0
-
14
<
o
&
N § MADE BV‘,/LZP- ., DATE ISSUED T _NAUTHOR!TY_ : / / ; SH NO. (%EE:?N Rev
@l S YMurica QT 24 l M(%g, 79 e /,;: PL 47D523796G1 6 7 IF
E CONTRACT NO. . ) o:smsunon. CODE/
0
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_______ RSD/FSO._____ oo '__LOMPOC, CALIFORNIA __ Po9e 427,
e = CODE IDENT NO. SH NO. | CQUEQN | ReV
E(L)E(IJER(I;KQB PROTECTION 15226 PL 47052379661 7 18 |F |
PRAWING COOES ; FORGE USE OMY o GL.:::SOF MEAS:RESE(Y:SODES 1. TEM ADDED 4. ig::j;o:o.czzzso 6. EDIT ~ORRECTION
1. VENDOR ITEM - SPEC CONT DWG : ; IS:S(EPRTAFsleQM DWG ‘: PIECES 6: OUNCES s M DELETED 5. IDENT NO. AND
2. VENDOR ITEM - SOURCE CONT DWG ' 6: MTCHD PT g FF’EOEEINDS ; IPP‘:S;‘ISES . " -
3. ALTERED OR SELECTED PT : 7. CUST FURN PT 3. GALLONS 9. OTHER 3. QTY CHGD QTY CHGD
'Lfg‘ ZONE | 25C IDENTIFICATION NO. Ngng’&?gé c nc?::gr QTY Y ROUT- | SHEET | eey
45 163C1862P104F CARBON RES. 2
: R57, R58
46 163C1862P684F CARBON RES. 1
R60
47 NOT USED
48 NOT USED
49 184C4490P009 RESISTOR, 3
VARIABLE
R5, R6, R35
50 184C4430P017 RESISTOR, 3
VARIABLE
R40, R53, R54
51 184C4490P012 RESISTOR, 1
VARIABLE
R33
/. -~ -
MADE B ” ‘tft‘— 4 DATE ISSUED REVISION AUTHORITY d . SH NO. ‘.%:IE?N L
S.%/raca 24 %9 72 _~ ,4_:;""..}"., .'/;',,,;:,,, // ,’{q PL 47D523796G1 7 8
DAY | MO. | YR VAR : ‘,
CONTRACT NO. DISTRIBUTION CODE/'/

FORM RS 1918
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P

R__S_D_,/ _F_S_.O __________________ DEPT e e e e —————— e — = — —— — — — LOCATION
._T-I.T:E——L ——————— TEC . CODE IDENT NO. SH NO.| (QULN | REV
ELECTRICAL PROTECTION 15226 Pl 47052379661 3 9 =
LOGIC CARD REVISION CODES ]
DRAWING CODES | FOR GE USE ONLY UNIT OF MEASURE CODES ' ADDED 4. IDENT NO. CHGD 6. EDIT ~ORRECTION
1. VENDOR ITEM . SPEC CONT DWG | 4. SHORT FORM DWG 0. GRAMS 2 N cEs 1 ITEM ) ’ D
2. VENDOR ITEM - SOURCE CONT DWG | 2- ;’:fg:o"i?’ 3 ;EOEJNDS ;A 'PB:STHSES 2. \TEM DELETED 5. IDENT NO. Al
3. ALTERED OR SELECTED PT ! 7. CUST FURN PT 4. GALLONS 9. OTHER 3. QTY CHGD QTY CHGD
U
iy zone | 25C IDENTIFICATION NO. N%Eiiﬁgﬂ?gé c 'C?:DEEET Qry - ROUT- | SHEET | E
52 184C4485P001 TRANSISTOR 1
Q3
53 184C4487P001 TRANSISTOR 1 -
Q1
54 184C4486P001 TRANSISTOR 1
Q2
55 184C4488P001 TRANSISTOR 1
Q4
56 287A5905P001 TERMINAL POST 10
57 219B4604P001 HEATSINK 1
58 219B4605P001 HEATSINK 1
59 163C1862P223F CARBON RES. 3
R67, R68, R69
60 112C2642P28 CAPACITOR 1
C1
61 163C1862P224F CARBON RESISTOR 3
R9, R10, R52
62 163C1862P470F CARBON RESISTOR 1
R44
Va
i N SH NO. CONT ON REV
MADE BY i/ ”~ - DATE ISSUED REVISION AUTHORITY ./f/’; } SHEET
s.uraca 24 |g9l7g | s LT/ - PL a7D52379661 g | 9 |F

FORM RS 1918
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DISTRIBUTION CODE. ¢
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_____________________________________ DEPT . e e e e s . = = a2 > = = —— ——— — — - an —— — LOCATION
.| CONT ON | Rev
"¢ ELECTRICAL PROTECTION COPE 1OENT e PL - O e
LOGIC CARD 15226 47D0523796G1 9 F | F
DRAWING CODES ! FOR GE USE ONLY UNIT OF MEASURE CODES REVISION CODES
1. VENDOR ITEM - SPEC CONT DWG } 4. SHORT FORM DWG (]) g:égs . 2 gﬁd’f‘css 1. ITEM ADDED 4. IDENT NO. CHGD 6. EDIT " ORRECTION
2. VENDOR ITEM - SOURCE CONT DWG | 2' I/:rscf:oAiSTY 2. FEET 7. INCHES 2. ITEM DELETED 5. IDENT NO. AND
3. ALTERED OR SELECTED PT : 7. CUST FURN PT 3: 23‘3&"35 3; Q?‘J?R 3. QTY CHGD QTY CHGD
|LEOIY\ zone | 20C IDENTIFICATION NO. Ng;izg’&?gée ﬁi,OEE,s ary ;’/A ROUT. | SHEET | gy
SCREW 2
63 N80P9006C 4-40 x -38 2 ”.
STEEL
64 N210P009C NUT 4-40 HEX 2 3
STEEL -
65 N405P005C LOCKWASHER NO. 4 2 3
STEEL
66 N4Q2AP0O0O5C FLAT WASHER 2 3
NO. 4
STEEL
67 267A4931P001 PAD, TRANSISTOR 3
A |
MADE BY, /] P g c .DATE 1SSUED REYLS{QNJAUTHOR'TY / 3 SH NO. C%:EE?N REV
S.Murdca EA% \0M9O. l 7R9 Ay, PO /; <A PL 47D523796G1 9 F ~
CONTRACT NO. E’STRlBUTlON COOE o
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FORM RS 1918

3
H
?

N

69) PARTS LIST (G.E.)

RSD/FSO

GENERAL @D ELECTRIC

LOMPOC, CALIFORNIA

Page 37 of 48

"ME  ELECTRICAL PROTECTION
LOGIC CARD

CODE IDENT NO.

________________________________ LOCATION
SH NO. C%ﬁ&?N REV
PL 47052379662 1 2 | F

15226

; REVISION CODES
1 VENDOR\D::A\:\V.':(:ECCOCDOE:T DWG 1 A%G 0. G::NT‘SOF MEASL;RES:SDES ! ITEM ADDED 4. IDENT NO. CHGD 6. EDIT “ORRECTION
2. VENDOR ITEM . SOURCE CONT DWG e 2 FEEr 7 INCHES 2. ITEM DELETED 5. IDENT NO. AND
3. ALTERED OR SELECTED PT ! 7. CuST FURN PT % GaLoNs 9 OTHER 3. QTY CHGD Q7Y CHGD
e zone |05 IDENTIFICATION NO. R o & xcl:?;;sr ary ;J/A e | No. |8
1 47D523796G2 ASSEMBLY -
2 47D523796P1N2 PC BOARD 1
3 47E523794 SCHEMATIC -
4 184C4477P001 INTEGRATED CIRCUIT 1
Ul
5 184C4478P001 INTEGRATED CIRCUIT 1
u2
6 184C4479P001 INTEGRATED CIRCUIT 2
uUs, ule
7 184C4481P004 INTEGRATED CIRCUIT 3
u3, u8, ul1g
- 8 184C4481P005 INTEGRATED CIRCUIT 3
ua, ue, Ul5
9 184C4481P003 INTEGRATED CIRCUIT 2
ul3, ul4
MADE 8 DATE ISSUED REVISION AUTHORITY SH NO.| coNTon |
%r/ﬁa 129 l 01 '83 / , /, / “1PL 47052379662 1 |2 e

CONTRACT NO.

DISTRIBUTION cooE




o
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N
g e
o

63) PARTS LIST (G.E.)

\

FORM RS 191

RSD/FSO

6ENERAL @D ELECTRIC

LOMPOC, CALIFORNIA

Page 38 of 48

8

5 DEPT e e e e R e e e e A e e LOCATION
————————————————————————————————————— - SH NO. | (ONTON | gev
" ELECTRICAL PROTECTION cope e e PL e
LOGIC CARD 15226 47D523796G2 2 13 |1~ ]
DRAWING CODES ! FOR GE USE ONLY UNIT OF MEASURE CODES REVISION CODES _
I VENDOR ITEM - SPEC CONT DWG : Am(; 0. GRAMS 2 SOETS s 1. iTEM ADDED 4. IDENT NO. CHGD 6. EDIT TORRECTION
2. VENDOR ITEM - SOURCE CONT DWG | > NSEP AS3Y 2 FeEr ;f Lh:%rscss 2. ITEM DELETED 5. IDENT NO. AND
3. ALTERED OR SELECTED PT : 7. CUST FURN PT 31 22&%2455 9. OTHER 3. QTY CHGO Q1Y CHGD
Zgr zoNe | 25C IDENTIFICATION NO. JgﬁgﬁgaﬁtzE %EF QryY % ROUT- | ST aey
10 1184C4481P006 INTEGRATED CIRCUIT] 1
U1z "
11 184C4481P002 INTEGRATED CIRCUIT 1 -
ull
12 184C4481P007- INTEGRATED CIRCUIT 2
u7z, U17
13 184C4484P001 INTEGRATED CIRCUIT 3
ug, Ul0, U18
14 176A1572P004 DIODE 5
CR3-CR7
15 175A7485P002 DIODE SWITCHING 2
CR1, CR2
16 184C4481P001 INTEGRATED CIRCUIT 1
uz20
/
MADE B g P o DATE ISSUED REVISION A‘UYHORITY ’ ) SH NO. (%?&E?N REV
s Vurdea Fom 29 01080 | ;7 o 7/5 PL 470523796G2 2 | 3 |F

CONTRACT NO.

ToistRiBUTION CODE




GENERAL @ ELECTRIC

Page 39 of 48

RSD/FSO LOMPOC, CALIFORNIA_______'o9¢ % ocaton
T
“4,‘ DRAWING CODES ! FOR GE USE ONLY UNIT OF MEASURE CODES I. ITEM ADDED 4. 7;::?:0?22?0 6. EDIt TORRECTION
}. VENDOR ITEM - SPEC CONT DWG E ; s:;:r ggsm owG | O CRAMS ;f g:%iigs 2~ TEM DELETED 5. IDENT NO. AND
| ITEM - w , ! A 2. FEET L o . .
e o sscreo rr 5 S | 1OUSR DOV » ot s  arv cueo
€ U HEE zev
e 20n¢ | s IDENTIFICATION NO. A 'C??Er ary « e 1 o |
17 184C4483P037 CAPACITOR 3
C6, C9, C15
| 18 184C4482P058 CAPACITOR 7
' c2, C3, Cle, C17
C22, C23, C24
19 157C4540P472 CAPACITOR 4 .
c4, C5, C21, C25
20 184C4492P030 CAPACITOR 3
C10, C13, C14
21 184C4491P4-2283 CAPACITOR 3 -
c7, €8, C18
‘ 22 112C264222-2295 CAPACITOR 2
. C19, C20
23 184C4493P008 CAPACITOR 2
Cl1, C12
B
s
[
0
J
)
-
@
: |
1 (""ﬁ.‘z
i T ; SH NO. CONT ON REV
‘ - MADE BY, ” o Fonl DATE ISSUED yo?‘ AUTHOI‘RITY‘ / SHEET
) : ’ vy -
el S. rada ZD%Y | 9;’ 8‘20 Tl e . /0 PL 47D523796G2 3 4 =
2 [ConTRACT No. DISTRIBUTION CORe '
[o]




LOCATION

: | ENERAL @B ELECTRIC
ooz FODIER0 e DRIECTRIC LOMPOC, CALTFORNIA _Po9@ 4020 &
' .—"_TL—E_— ELECTRICAL PROTECTION CODE IDENT NO. SH NO. | CQELIN | REV
. LOGIC CARD 15226 PL 47p52379662 4 | 5 |~/ |
. - v VISION CODES
& . VENoo;zol':::.':fE:Oc[zZT oWG E ;?Toc:_r}foe_n:rt—:vc 0. G:A:SOF MEASL;.RES;SODES I. ITEM ADDED 4. R';EIN; NO. CHGD 6. EDIt TORRECTION
‘ 2. VENCOR ITEM.SOURCE CONT DWG | > ':fg:o“isr' 3 reer 7 INCHES. 2. ITEM DELETED 5. IDENT NO. AND
3. ALTERED OR SELECTED PT : 7. CUST FURN PT i Gations 3 OTHER 3. QTY CHGOD QTY CHGD
e zone | 20C IDENTIFICATION NO. A ﬁ:?gr QtY :J/A ROUT- | SnEST 1A
24 184C4489P65H2002FR METAL FILM 5
, RESISTOR
s R11, R12, R13
. : R15, R30
/
25 184C4489P65H1002FR METAL FILM 4
RESISTOR
R22, R24, R50, R29
26 184C4489P65H1003FR METAL FILM 3
RESISTOR
R14, R32, R31
27 184C4489P65H3401FR METAL FILM 1
RESISTOR
R3
- 28 NOT USED
@
29 184C4489P65H2212FR METAL FILM 3
RESISTOR
R21, R23, R49
ul
g
| -
0
| 3
| P
:z
f
2
<\./ _;_; MADE BV-},/;/‘,_.. a DATE ISSUED REVIJION AUTHORITY . SH NO. c%ﬁ&‘%" REV
o s.Vmurfca #o4 29 l 01 l 80 / iy e s D ;-/,; PL 47D523796G2 4 | 5 |F
Yoay|mo. | vo [~/ " 7 v i i il
2 "contracT NG, DISTRIBUTION CODE, <~ 7
¢}
e




GENERAL @D ELECTRIC Page 41 of 48

LOMPOC, CALIFORNIA

RSD/FSG ot tumPuL, LALIPURNIA T LOCATION
;e T
N ISION CODES

(' praiing o | FORGEUSE oMY it OF mease ::DES 1. ITEM ADDED 4. RIED\;NTONO. CHGD 6. EDli 7ORRECTION
). VENDOR ITEM - SPEC CONT DWG { 4 SHORT FORM OWG | - CRAMS 6. dUNces
2. VENCOR ITEM-SOURCE CONT DWG | & ;:‘T-“CEPDA-‘;STY 2. FEET 7. INCHES 2. ITEM DELETED 5. IDENT NO. AND
3. ALTERED OR SELECTED PT ! ‘7,: cusr FURN PT i ?safLNoDNss s BThEr 3. QTY CHGD QTY CHGD
. 5
‘L%”f‘ ZONE [CDC‘;”DGE IDENTIFICATION NO. N‘z;s\ceﬁg’&?ﬂé ; IC‘:?EET QTY - ‘ﬁ‘g AL O
30 184C4489P65H1331FR METAL FILM 1
RESISTOR
(' - R66
31 184C4489PE5SH1210FR METAL FILM 1
RESISTOR
R36
32 184C4489P65H2551FR METAL FILM- 6
RESISTOR
R17, R18, R25,
R26, R47, R48
i 33 184C42189P65H1371FR METAL FILM 2
! RESISTOR
R19, R28
‘ 34 184C4489P65H1651FR METAL FILM 1
RESISTOR
R45
| 35 184C4489P65H2211FR METAL FILM 2
} RESISTOR
R20, R27
36 184C4489P65H1501FR METAL FILM 1
! RESISTOR
j R46
37 NOT USED
.
)
T
1 A
| -
| 0
| 3
o
-
@
<
o
| 2
! . ©
I
Ao
2 Tmave .L7p-— » DATE ISSUED REVISION AUTHORITY ] SH NO. | curon [ev
Fer s /. :
o s.muraca 29 |oMo_ ’BYQ VLT & g //4 PL  47D5237966G2 5 |6 £
g CONTRACT NO. DISTRIBUTION coqE// :
S X




GENERAL @D ELECTRIC LOMPOC, CALIFORNIA  Page 42 of 48

RSD/FSO . DEPT Iy T LOCATION
© Tt ELECTRICAL PROTECTION P e
LOGIC CARD 0 15226 PL 47D523796G2 6 7|~
-~
& Y WiNG CODES t FOR GE USE ONLY UNIT OF MEASURE CODES REVISION cozss .
(\. . vaoo;zDI::;V.:Psc CONT DWG | 4 SHORT FORM DWG 0. GRAMS : SOEJE‘CES . ITEM ADDED 4. IDENT NO. CHGD 4. EDH CORRECTION
2. VENCOR ITEM . SOURCE CONT DWG | :° ::‘Tsézo“ii" 2. FEET 7. INCHES 2. ITEM DELETED 5. 1DENT NO. AND
3. ALTERED OR SELECTED PT : 7. CUST FURN PT i Po?\LLJL%DNss 9. OTHER 3. QTY CHGD QTY CHGD
o) U " et
A zone | 258 IDENTIFICATION NO. N‘gz\‘;—zg’&?% ¢ f%eol;er Qrty - ROUT- | SHEeT | mey
38 163C1862P272F CARBON RES. 3
R39, R42, R65
39 163C1862P622F CARBON RES. 1
R1
40 163C1862P103F CARBON RES. 6
R7, R8, R51, R62
R55, R4
41 163C1862P153F CARBON RES. : 7
R2, R37, R38, R4l
R43, R63, R64
42 163C1862P333F CARBON RES. 1
‘ R59 :
. 43 163C1862P473F CARBON RES. 1
@ R56
e
44 163C1862PE83F CARBON RES. 1
R61

~69) PARTS LIST (G.E.)

N

MADE % @ DATE ISSUED REVlS]I}QN "AUTHORIVTY // /.‘: SH NO. C%:I(?N REV
Muréca zg Mq; 80 | ¢ A =2 |PL 47052379662 6|7 iF

CONTRACT NO. OISTRIBUTION CODE
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69) PARTS LIST (G.E.)

(/" : ",
\

L

FORM RS 1918

-

RSD/FSO

GENERAL @D ELECTRIC

LOMPOC, CALIFORNIA

Page 43 of 48

______________________ DEPY ._________-__.__,____________.______.________,LOCAT!ON
T ELECTRICAL PROTECTION COOE [DENT NO S SH NO.| G | REV
LOGIC CARD 15226 PL azpseszoeez |7 18 |7
PR o= : FoR ot o ONL:-VG o. G:::J\SOF MEASL;*Z;‘:“-‘* 1. ITEM ADDED 4. IDENT NO. CHGD 6. EDIl TORRECTION
e e voier comr owo | 5 st Aoy o | L HECET & QUNCES |, o prereo . 108aT NO. AND
3. ALTERED OR SELECTED PT _ : ‘;’j Z‘J??EUZL PY 3: 22{’{‘0",;“5 é’; g‘,“,.'ssg 3. QTY CHGD QTY CHGD
u
Ny ZONE ICD;”DGE IDENTIFICATION NO. Ng/s\%ﬁ?&?l% ¢ ucc:?EEr arty - ROUT 1 SheT &
45 163C1862P104F CARBON RES. 2
R57, R58
46 163C1862P684F CARBON RES. 1 -
: R60
47 NOT USED
48 NOT USED
49 184C4490P009 RESISTOR, VARIABLE 3
RS, R6, R35
50 184C4490P017 RESISTOR, VARIABLE 3
R40, R53, R54
51 184C4490P012 RESISTOR, VARIABLE 1
R33
|
i
|
|
|
|
4
MADE B » ‘/-».4) DATE 1SSUED REVISION {\UTH?RITY ,‘i - ; SH NO. COST‘EE?N REV
SV Murbica A 29 ' 0] ]89 /// AT './1,4(; PL 47052379662 7 8 |F
CONTRACT NO. DISTRIBUTION éooe P "
i
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GENERAL & ELECTRIC

LOMPOC, CALIFORNIA

Page 44 of 48

RSD/FSO oepT L EETT s R T LOCATION
T ELECTRICAL PROTECTION cooe toemi e e S
LOGIC CARD 15226 PL 47052379662 8 |9 |~
REVISION CODES
! vmooaov::»:vi:fefociszr DWG i 4%5 0. G:::.ISOF MEM:.RESS.:DE: 1. ITEM ADDED 4. IDENT NO. CHGD 6. EDIt ~ORRECTION
2. VENCOR ITEM - SOURCE CONT DWG | & INSEP oY ¥ R -5 Rienes 2. ITEM OELETED 5. IDENT NO. AND
3. ALTERED OR SELECTED PT : :i ngr ‘:URN PT :4’: Ei‘ffé‘i?s g.' g'tNJESR 3. QTY CHGD QTY CHGD
u .
‘LEO’Y‘ zonE | 0 IDENTIFICATION NO. N%E,aif"é’&?:& f‘:?EET AR e 1 o |
52 184C4485P001 TRANSISTOR 1
Q3
53 219B4607G001 VOLTAGE REFERENCE | 1
ENCAPSULATED 01
54 184C4486P001 TRANSISTOR 1
Q2
55 184C4488P001 TRANSISTOR 1
Q4
56 287A5905P001 TERMINAL POST 10
57 219B4604P001 HEATSINK 1
58 219B4605P001 HEATSINK 1
59 163.C1862P223F CARBON RES. 3
R67, R68, R69 '
60 112C2642P028 CAPACITOR 1
C1
61 163C1862P224F CARBON RESISTOR 3
R9, R10, R52
62 163C1862P470F CARBON RESISTOR 1
R44
y4p SH NO. | CONTON [rev
MADE BW — OATE ISSUED REVISION AUTHORITY // SHEET
S."™uraca ~HY D%g‘gl ‘ 80 ji 2{/",’,}‘:;/.,., / .F/“'—-/{;;::) PL 47D523796G2 8 9 =

FORM RS 1918 (44—

CONTRACT NO.

DISTRIBUTION CORE”




| | .
RSD/FSO o  LoMPOC, CALIFQRNIA____Fag9e 45 of 48

v .A-TTT-L_E —————————————————————————————————— CODE 1DENT NO. SH NO.| (ONTON | REV
ELECTRICAL PROTECTION P
~ LOGIC CARD 15226 L 47052379662 9 | r |~]
Qi ORAWING CODES I FOR GE USE ONLY ' UNIT OF MEASURE CODES REVISION CODES
1. VENDOR ITEM - SPEC CONT DWG s ;WG 0. GRAMS S cEs 1. ITEM ADDETD : :Z::: :Z' i::’u 6. EDH TORRECTION
2. VENCOR ITEM - SOURCE CONT DWG | > \WSEF ASY 2 reet 7. INCHES 2. ITEM DELETED 5. )
3. ALTERED OR SELECTED PT : 7. CUST FURN PT i: GALLONS 9. OTHER 3. QTY CHGD QTY CHGOD
IEM zoNnE | ONC IDENTIFICATION NO. R e fz:?gr ary % e | o &
63 NSOP9006C SCREW, PAN HEAD
4-40 x ,38 2
o 64 N210P009C | NUT HEX, 4-40 2
STEEL
65 N40O5P005C LOCKWASHER, NO.4 2
STEEL
66 N402AP0O05C WASHER, FLAT NO.4 2
STEEL
67 287A4931P001 PAD, TRANSISTOR 3

-69) PARTS LIST (G.E.)

(

FORM RS 1918

~ SH NO. | CONTON |Rrsv
MADE BYZ7 o~ DATE ISSUED REvnsnon/AumognY ONT 9

S. Murada @a|29 |o1[8g. ,(/Jggf,a,;fkyféééigép PL 47D523796G2 9 FolF

DAY | MO. I

CONTRACT NO. DISTRIBUTION CODE.~




1 2 I ENE| 4 | 5 | | ?‘6 | | 7 i 8 [ Hei | GEHERALGDELECTRIC

H

cout om swert -

UNLLS3 OTHE RWISE SPLCITIED UST THE FOLLOWING — T ARC W ASSEArE LY
e e e of 778 OZJEFA SH I PLING CONVTAINVER
" ............................... v * %6 W S s w0 FIRST MADE FOR
< T

T

Pl rSssusD Page 46 of 48
SHOWN (6 UNIT DOMESTIC)
IDENTICAL TO GI EXCEPT AS NOTED: (G UNIT EXFORT)
SEE MOTES 3 ¢ 5. DELETE ITEM 7, NOTES

ADD MOUNTING HOLES AND SKID PER EPAPS -00Z .

IDENTICAL TO G EXCERPT FOR LENGTH (A)
(¢ UNIT DOMESTIC)

IDENTICAL TO G2 EXCEPT FOR LENGTH (A)
(€ UNIT EXPORT)

). PESICcANT BAS O 17EM /2] ANV
EPLA ENCCOTORE ABRE 70 B
WRAPCELS s VAFPORE BAZRIE/Z
OTEM /85) AND ATOUNTEL 7O
INTER 108 SHECE (/TEAM E) W T?
By BOCTS , WASHELST AND LocL
NOTS, (rrEmsS § =),

OO ®O®

2. HeAtrBrrY D rcATDE |, (7TEM /)
/S TV BE ANSTACLED THEOUSH
VAR BACIER WITH A D s CATOL
S1DE OV FOR SNSPRPECTION O
DESsiccAnr SATCRAT 7oA/,

I LINE INTERIOR OF CONTAINER
WITH KRAFT PAPER FER EPAPS -002
PARA 6.4 (GROUP Z§ <) I1TEM 17,

@& JTEM /76 TO BE INSTALLED WITHIN
L IN. FROM EACH END AND ALONG
LENGTH OF CASE S50 THERE 1S5 NOT
MORE THAN 24 IN. BETWEEN STRAFPS.
EDGE FROTECTORS SHALL BE USED
UNDER ALL STRAFPS.

75 (TrP)

/62044. CHOLES
7O MATCH SKID

(62&a )

5. CORNER STRAPPING, (ITEM t8) 70 BE
INSTALLED AS SHOWN IN DETAIL A

(G2 ¢ 4).
B. MARKING WILL BE FPER:
EPAPS -001 (G/E 3)
EPAPS —002 (62§ 4)

Y]
sl
EPA ] 2z
|
]

T

FTTT

T

T 1T

[}

I

mn3snr-Tr
r——ED = uAs

&6”(¢#rLCS) _f:
< ENCLOSURE /0
\/ (E&cr)
L 2
OVER -All. LEMGTH /A/’—-*V“““' 8
CROUP NO- | DIt A | 2 oon _/ {
7 16
/ g5 7 & wmoces
2 857
3 57
< 57
- REVISIONS {e PRINTS 10
C B iy o/l 5 [ Bz o |G| sP0-99Z
DETAIL. A CHANGED FER AN-3| S0EL GFI 264 f‘_ ;4:;424" =
TYPICAL CORNER 7 cue Br. BN [ ol B0 R ok {2 pDED G2 PERAN-1
Ffits Aoty (oo 125 T i
| 2. Y wole st 4 a/nid
| : e ezt D e PP BR RESBI 3P0 =2 7 D782 .
Az_,/é;%,»f LOMADC e o =
A g . id

1 [ 2 ] ) I P I T 7 | T 8 TT 1ol T T T |

[}
o
-

T -
—




GENERALGDHELECTRIC [ arorace Poge 47 of 48

Brw X T AssEMBLY | | oum om mam

14707802 EPA SHIPPING CONTAINER
OONY 6N SHEKT LS FIRST MADE FOR
SARHP u.l AEARTITY 1 PART

4l |62 la1 | 'no. [nAmE DRAWING NO., DESCRIPTION, MATERIAL, WEIGHT

2l 2 2] 2 1 |rop, 8TM covER % IN THK EXT GRADE PLYWOOD

2l 21 2} 2{ 2 [SIDE COVER 45 IN THK EXT GRADE PLYWOOD

2l 2l 2120 3 leND COVER 3% [y THK EXT GRADE PLYWOOD

gl | 61 60l 4 JINT SHELF 34 IN THK EXT_GRADE_PLYWOOD

gl s 12112 5 [SHELF SPACER 8 IN THK EXT_GRADE PLYWOOD

2l 2f 2] 2 6 |SHELF SPACER 94 IN _THX_EXT GRADE PLYWOOD

3 7 _lskiD 4.00 X 4.00 STRAIGHT GRAIN FIR

AR AR |AR [AR || 8 |EDSE PROTECTOR # 2046712  PICMASTER

16116 124 9 18OLT N1§P250188

16l16 124 gASHgR, FLAT N40Q2AP138B

16116 124 . LOCK N264P258

4 4l 6 MMT BAG MIL-D-3464, Type II, Non-Dysting
AR| AR [ AR |AR VAPOR BARR *MIL-G-131

al 4] 6 HUMIDITY IND *AEC B28596 Humidial Co. B
AR [AR | AR |aR ATLER .75 x 3.50 Straight Grain Fir

ARl Ak AR {AR BANDING, STEEL | .75 x .023 Min.

AR AR KRAFT PAPER , PPP-B-1055 CLASS L-2b

H o] CORNER STRAPPING 75 0 023 WHN.

*Buyer Approvc:d Cquiv.

DESCRIPTION OF GROUPS REVISIONS C PRINTS TO
. A -0 :
, /51270F 2 /ﬁdS‘&b_%Vj A Eg%baﬁﬂkﬂfa Jbt&%g SLPO -0
T MOREN ApPDED GR 372 4 Z7-L3-77%
CHANGED FER AN-3 |PER Ap -2 A | Gfegzmn 977 24
. -4 Y " prevey;
CHKD B : VY K bievth [apoeD Gz AR An-1
0-7$-%0 10 -15- 8o C P.MORENO 7 OCT 80 CAuD BY 6
Aﬂ%ZA” ’52
7" RESD/SPO owv. o mw -
147078Q2
[/ Mop6soar | LOMPOC rocation | cont om srexr ax Ko.

7v3EP?S ? |




. i
| 2 1 N 4 5 L e | 7 l 8 [{ Yo} CENERAL@ELECTRIC T |
» UNLESS OFHERWISE SFLCH 1D USL THE FOLLOWING. — SABTRE ""EENCLOSUQE MOD”__ IEA’TION .
APPLIED PRACTICLS, TURFACLE e .m S EiET TG GTRT AR
g S m 7D7800
/4’7424400.,/\/ 1 ]+ XK l// ot !,.4..41‘0 [ rirst maot ror ELE CTRICAL PROTECTION ASSY
SEE DETAIL B o 9 T | -
Q l
: 3 e N m Page 48 of 48
‘ - ~ 7 T HOLE LEGEND ]
DIA LETTER | @7y i
MAKE FROM 117C2303P01
.328 8 / @ o1 |
N .e72 c 2 |
2200 TYP e O 12.31 .189 D 2 NoOTES* -
REF 6} "4 e = - REMOVE EXISTING PRINT POCKET AND CuT-ofF |
V| na AL | : F - ’ EXISTING POCKET MOUNTING STUDS . Co RIND .
1056 IAN & 688 F 2 FLUSH AND TOUCH UP REWORK AREAS \WITH |
8o} EC. -
8 | _ 'c .089 H 4 WHITE ENAMEL -
#o | ' g ] F 9.38 190 i
1600 A ‘@ : <062 J 4 i
REF . [ 4 8.8/ 3 i
1000 : o ).203 U } -
REF | i
—] -- e 9.500
; L. 688 i
e 475 — o ! o
3 i
- 3 S DETAIL B [
© +18 N N ROTATED 90° ccw i
44 DIA REF N S S i
#4TIE 2 HOLES ' i
A
1oL & 13.00 i
G REF | o i
Le2 L= o [
- ‘ & E E
l P+ " ® M i :
- - [~ H -
DATUM "0 "y i
2.375 : 490 *. 005 i
, , ® @ 2.00 | _H 490 *+. o0 i
! & £ Hy | 460 oot
© s 412 , 9.06 J—j—— <4 - 4.» H| -H4 ‘Jﬁozoos 560 -
b3 Y| —
> ] |
£ N 7.68 &8 360 s
= 2000 REF - _ . i
=
1 ~2125 REF o 4%'* 3 4 ©.58 B
— B \
1 2250 REF 1 ¢ i +- + xut 2 . |
B 500 i
5.500 i
—$-B———— 3.00 -
E o
&.00 /./0 —4° J O [
) . O J
REF - & 4 <+ “Ei -4 i
] DATUM 'O = -
) 9:~.{ i
:0 9 e——————— 582 (?: |
[\ v -
§ B.75 ) §&’ [
F l ' . ~ |
view A-A . 188 X .50 -
g 4 SLOTS 8
< .
] =
|
REVISIONS lc PRINTS TO
Gai o2 ferif APE 77 7 FERBO b‘i I A Iebo N E7/ 2 | TAD -
E ]G PARKER &0 Im 'pﬂ% C ﬁ:éaug[f? L4 & sl Beancuiandl 18 eﬁ 573705 oé)-i'l'??
CHANGED PER AN-5 | prvisen mzg REVISED AR | revmeo mm | A5 lades
CHKD B / ng | ans<02800- 4 an /5 707300 —3 |avrgrore00-2 | licuoRls  AAloL “ i
v 4 '; PXZA ,? cwx: ] JeH 0 £i Kbt el
{. RansEL” LHODESON 5 HANS!LJ Jﬁ?:sg L uooc,Z;i =y cqdimm 4 w_gjf ’f% ‘f i ;
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IMPORTANT NOTICE REGARDING
CONTENTS OF THIS REPORT

Please Read Carefully

The only undertakings of General Electric Company respecting information in
this document are contained in the contract between the plant owner provided
with this document and General Electric Company, and nothing contained in
this document shall be construed as changing the contract. The use of this
information by anyone other than the plant owner, or for any purpose other
than that for which it was intended, is not authorized; and with respect to
any unauthorized use, General Electric Company makes no representation or
warranty, and assumes no liability as to the completeness, accuracy or use-—

fulness of the information contained in this document.
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1. INTRODUCTION

This report describes the Electrical Protection Assembly (EPA) for plants with
Reactor Protection System (RPS) Motor Generator (MG) sets.

The EPA provides redundant protection to the RPS and other essential circuits
against overvoltage, undervoltage, and underfrequency. The EPA consists of

trip components which disconnect circuitry from input power whenever voltage
or frequency exceeds their normal tolerances. The unit is Class 1E qualified

to IEEE standards.

1-1/1-2
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2. HISTORY

Prior to the issuance of the Edwin I. Hatch Unit 2 operating licemnse, the
Nuclear Regulatory Commission (NRC) identified a concern regarding the RPS
instrument MG set. It was noted that the existing RPS MG protective circuitry
was not Class 1E. This fact lead to the conclusion that the system output
voltage of 120 volts alternating current (Vac) could be varied sufficiently

by a seismic event to cause a failure of the RPS.

Normally, the MG set's output voltage is maintained virtually constant by means
of a voltage regulator (see Figure 2-1). Additionally, overvoltage and under-
voltage protective devices isolate the MG's output from the RPS if the voltage
exceeds +10%Z of 120 Vac. Isolation also occurs if output voltage frequency

drops by more than. 5%.

The NRC's concern was that the overvoltage, undervoltage, and underfrequency
devices were not seismically qualified and could become inoperable, along with
the voltage regulator, as a result of a seismic event. The RPS could then
receive an out-of-limits voltage supply and thereby sustain damage to the RPS

which could prevent a required reactor scram.

The RPS instrument MG set concern applies to all plants where the RPS employs
a relay system as opposed to the solid state RPS. The single exception to
this rule is the Limerick plant which derives its RPS supply voltage from
inverters. The design modification is generic for all affected plants, thus
simplifying the review process and facilitating the procurement of the addi-

tional equipment.

2-1
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3. HARDWARE QUALIFICATIONS

Seismically qualified protective circuits for undervoltage, overvoltage, and
underfrequency are packaged in an enclosure designed to be wall mounted. Two
of these assemblies will be connected in series, between the power source and
the RPS. The enclosures will be mounted separately from the MG sets, and
separate from each other. The circuits and enclosures are designed and manu-

factured to General Electric Company specifications.

The enclosures will be located in an area where the ambient temperature will
be 40°F to 122°F. The circuits within the enclosures are qualified to operate
up to 137°F at 95% relative humidity. The assemblies are seismically qualified
per IEEE-344, 1975, to the Safe Shutdown Earthquake (SSE) and Operating Base

Earthquake (OBE). The units are environmentally qualified to the requirements

of IEEE-323, 1974.

Enclosure dimensions are 20 inches by 16 inches by 8 inches.

3-1/3-2
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4. SYSTEM DESCRIPTION AND APPLICATION

The block diagram shown in Figure 4-1 functionally depicts the addition of the
new assemblies to the RPS power supplies. Two assemblies will be connected in
series to each RPS's power source, including auxiliary power. The protective
circuit trip setpoints are plus and minus 10 percent of nominal alternating

current (ac) voltage and minus 5 percent of nominal.frequency.

At installation, voltage measurements will be taken to determine ac line losses
between the motor generator set, protective circuits, and downstream components.
The motor generator voltage regulators and the protective circuit trip points
will be adjusted to voltage levels that reflect optimal operating conditions

for the Reactor Protection System and associated system components.

Protecting the EPA from tripping due to low frequency, overvoltage or under-
voltage transients is accomplished by three independent time delays. These
variable time delays (from 0.1 to 3.0 seconds) prevent the EPA from immediately
tripping with the occurrence of a transient. Thus, if the transient dissipates

prior to tripping the EPA, the EPA remains untripped.
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._ 5. SPECIFICATIONS

5.1 FRONT PANEL CONTROL/INDICATORS (see Figure 5-1)

a. Overvoltage

|
|
5.1.1 Indicators (Test Maintenance)
b. Undervoltage
|

¢. Underfrequency

e, Power OUT

5.1.2 Indicators (Operation)

: d. Power IN
a. Power IN

b.- Power OUT

i 5.1.3 Controls

|

| a. Main circuit breaker ON/OFF

‘ b. Lockswitch for test maintenance use.
i

5.2 ELECTRICAL REQUIREMENTS

i Nominal Voltage Range: 120 Vac (+2%)

Current Requirements:

Startup Current: 280 mA for one second

Running Current: 250 mA
» . Single Phase: Two Wire (plus ground)
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Frequency: 50 hertz (Hz)/60 Hz
Time Delay: Continuously Adjustable 0.1 to 3.0 seconds

Circuit Breaker Max Load: 175 amperes ac
5.3 OPERATING REQUIREMENTS

Temperature: 40°F to 137°F

Humidity: Up to 95% Relative

Radiation: leO4 RAD, Silcon Total Integrated Dose (TID) Group I
2x105 RAD, Silcon Total Integrated Dose (TID) Group II

Altitude: O ~ 10,000 feet above sea level.

5.4 MECHANICAL

Weight: 60 pounds
Height: 20 inches
Depth: 8 inches

Width: 16 inches

A hasp and staple are provided for padlocking the EPA enclosure. External

feet are furnished for mounting.
5.5 CABLES

Cable and conduit access openings to be provided by the user at time of

installation.
5.6 SEISMIC QUALIFICATION
a. Operating base earthquake (OBE) 5.0 gravity (G)
b. Safe shutdown earthquake (SSE) 7.0 G St

c. Frequency Spectrum 1 to 33 Hz
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6. REFERENCES

General Electric Company Instruction Manual for the Electrical Protection

Assembly, Vendor Print File (VPF) 3830-83-6, December 1980.
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