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O GENERAL
i
t

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

r

The Electrical Protection Assembly (EPA) is composed of two basic subsystems:

a) A General Electric Type TFJ-175A circuit breaker with companion TFK under-voltoge release.
I b) Electrical protection logic printed circuit cord.

The TFJ circuit breaker and electrical protection circuit cord may be referred to os the Electrical Protection'

Assembly (EPA). This manual provides essentialinformation for the operation and maintenance of the EPA
,

unit, and detailed information for the operation and maintenance of the electrical protection logic circuit i

cord.
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O SPECIFICATIONS

System Definition Operating Requirements
The Electrical Protection Assembly (EPA) pro- Temperature: 40* to 137 F
vides redundant protection to the Reactor Humidity: Up to 95% Relative
Protection System (RPS), and other essential Radiation: 2x10' RAD, Silcon Total
circuits against over-voltage, under-voltage Integrated Dose (TID) for
and under-frequency. The EPA consists of trip Group 1
components which disconnect circuitry from in- 2.0 X 10' RAD, Silcon Total
put power whenever voltage or frequency ex- Integrated Dose (TID) for
ceeds their normal tolerance- Group 2

Altitude: 0-10,000 feet above sea level.Front Panel Control / Indicators
Mechanical1. Indicators (Test /Maint.)

o) Over-voltage Weight: 60 lbs.
b) Under-voltage Height: 20"
c) Under-frequency Depth: 8"

d) Power IN Width: 16"

e) Power OUT A hosp and staple are provided for padlocking
2. Indicators (Operation) the EPA enclosure. External feet are furnished

a) Input Power for mounting.
O' b) Output Power

Cables3. Controls
a) Main circuit breaker ON/OFF Cable and conduit access openings to be pro-

b) Lockswitch for test maintenonce use. vided by user of time of installation.

Electrical Requirements Seismic Qualification
Voltage: 120 Volts 12%

o) Operat.ing base earthquake (OBE) 5.OG
" " * " ' "9 b) Safe Shutdown earthquake (SSE) 7.OG
Start-up Current: 280MA for one second c) Frequency Spectrum 1 to 33 HZ
Running Current: 250MA
Single Phase: Two Wire (plus ground)
Frequency: 50HZ/60HZ-
Time Delay: Continuously Adjustable

h 0.1 to 3.0 Sec.
Circuit Breaker Max Load: 175 Amps A.C.

O

- - - - - -
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O INSTALLATION

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

O
Electrical Installation

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.

OPERATION

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

I O * a " ' " " ' ca " "a ' ' ^ " d ' " d ' ' ' a '' '" " '' ' " = ' e''ri tionP

1. Controls

A. Circuit Break'er
,

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

|
conditions.

B. Lockswitch

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

C. 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.

B. Incandescent Lamps

Indicates power into the EPA and power out of the EPA.

_ ---
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(j 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 96VRMS to 138VRMS.

C. Under-Frequency Trip Point Setting R35 ,

Sets the under frequency detection trip point through the range 51Hz to 60Hz, and 42.5Hz to
50Hz.

D. Voltage to Frequency Goin Control R33
Sets frequency from voltage to frequency converter to 6000Hz (U3 out) for on input of 120 V
nominal.

E. Time Delay Control R40, R54, RS3
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 panelindicators during calibration or

test.

Preliminary To Operation
Prior to any Electrical Protection Assembly (EPA) operation, the installation procedure should have been
occomplished and the operator should be knowledgeoble os 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 os 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 opplied, verify that " power in" indicator is lighted, and observe that over-voltoge,
under-voltage, and under frequency indicotors, and " power out" indicator are out.

V 4. Activate EPA circuit breaker to the ON position, and verify that " power out" indicator is lighted.

5. 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 con be removed by throwing the circuit breaker to "OFF". Power will remain on
EPA logic circuit cord as long as the " Power in" indicator remains lighted.

Ov

:

|
l
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O THEORY OF OPERATION

Introduction

This section deals with she 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

O ^. 'se ''4ei75 e' <'<><=ie< ' <*' ^ -six(ee^)i ' > ded' P' 'a P< * c*' + ''" a <' '
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 r.onnected between each of the two RPS motor-generator sets and the RPS
buses; also two series-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 ronge of 96 VRMS to
138 VRMS of the nominal 120 VRMS A-C for o 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 (clibration/mointenance, control is exercised through the lockswitch on the EPA to
disconnect the electrical source from the RPS bus.

Detection And Logic Card Operation

A. Circuit cord power is provided from o 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 vio one transformer T2 and a resistive voltage divider on TB1 which
provides 7.5 volts RMS nominal to the logic cord.

| The 7.5 volts is fed to both the precision full wave A-C to D-C rectifier (U1), and a signal
| - conditioning circuit (Ul l). 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 o 60 Hz nominalinput. This 6000
Hz is used as o clock for the precision under-frequency detector (UIS, U16A), which hos on
odiustable range (R35) from 5100 Hz to 6000 Hz and 4250 Hz to 5000 hr. Under-frequency
detection is accomplished by comparing citernately charging and discharging RC networks, with
the discharge rate of the fixed reference noiwork (C16, R49). When the frequency falls below the
detection point, the output of the high speed comparotor(U16A)is a pulse train wrose repetition
rote equals that of the clock input and whose width is proportional to the difference between the
octual frequency and the frequency set of the detector.

l

.
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high level, using a pre-triggerable one-shot mu!ti-vibrator (U17A) whose period is opproximately-
20% longer than the period of the lowest frequency. When the output of the one-shot goes high,it
commands the time (U18) to stort through its time sequence. The timer delay is variable from 0.1 to
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 t:> a three input nor-gote (U20)which turns off Q4
and in turn removes the ground from one side of the under-voltage coilin the circuit breaker. With
the removal of current through the under-voltage coil, the circuit breaker trips removing power
from the RPS bus.

(_bv NOTE: If the line frequency returns to nominal before the timer sequence runs its ful' period, the'

detection and timer circuitry will reset to normal without tripping the circuit breaker.

C. Under-Voltage Detection

The A-C to D-C converter (Ul) is o precision circuit that converts the nominal A-C voltage to o
nominal D-C voitage 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 ond U5B).

As the nominal voltage decreases toward the detection trip point, itis precisely trocked by the A-C
to D-C converter, and the voltage to f requency 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 fcils below the detection point, the output of the high speed comparotor
(USB) is a pulse train whose repetition rate equals that of the clock input and whose width is
proportional to the difference between the octual 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 (U78) 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 stort
through its time sequence. This sequence ;s variable from 0.1 to 3 seconds with R54, and when the
time sequence is finished, the output up-clock only is converied 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

O turn removes the ground from one side of the under-voltage coil tripping the circuit breaker.
G

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.

O
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O
D. Over-Voltage Detection

Like the under-voltage circuit, the 12000 Hz is converted to 6000 Hz @ 50% duty cycle in a dual D
Flip Flop (U3A) which generates the clock for the over-f requency detector. As the nominal voltage
increases toward the detection trip point, it is precisely trocked 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 rote equals that of the clock input, and whose
width is proportional to the difference between the octual frequency and frequency set of the
detector)is removed from the pretriggerable one shot (U 7A) which makes the output return to a
low level. The output goes to o high level of this time and commands the timer to stort 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 o high level with the
dual D Flip Flop (U8A). This high levelis 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 coilin the circuit breaker.
With the removal of current from the under-voltage 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.

O

,

O
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C) CAllBRATION AND ADJUSTMENT

General

A. The 914E175 Electrical Protection Assembly (EPA) has seven adjustable controls located on the
printed circuit coro ossembly. 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.

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

B. The following is a list 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 . . . . . . . . . . . . . . 10 PPM / C- 20 PPM / year
Waveform . . . . . . . . . . . . . . . . . . . . . . Sine wave + 5%, -5% distortion
Am plit u d e . . . . . . . . . . . . . . . . . . . . . . Continuously adjustable from 0 to 150 Volts RMS

(0 to 425 volts peak to peak)
Amplitude Stability . . . . . . . . . . . . . . . +.5%, .5%

C. The nominalline voltage is defined here as the value of voltage measured at theinput of the EPA
em while delivering sufficient current to the scram discharge coils to drop 115 volts RMS ocross the
U 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 (recolibrate 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 bor for signs

of corrosion (clean corrosion and apply liberal amounts of Penetrox "A" compound).

j Adjustment Procedure

Voltage To Frequency Converter Goin Adjustment

With the Electrical Protection Assembly powered up, verify with a digital A-C voltmeter that there is

(V 7.5 VRMS at ST1. (It is assumed that 120 VRMS exists of the input to the primary of T1, and that power"N!

| from the power source is present.) Connect digital frequercy meter at Pin 3 of U2, and adjust R33 until
j 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.

!

!

Obl

:
!
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Over-Voltage Trip Point Adjustment

Connect on Oscilloscope or suitable logic level indicator to U7 Pin 7, and verify o 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 R5 counter-clockwise until the indicator at Pin 7 just changes state without blinking, or o
solid unbroken line oppears on Oscilloscope. This change of state indicates a trip condition, and is also
the command to stort the timer sequence. With R5 set at the trip point, readjust the line voltage back to
nominalline voltage and verify U7A Pin 7 returns to a low state. Without changing R5, 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 lost procedure five (5) times to verify repeatobility: ,

of trip point setting. Return the line voltage to nominal.

Over-Voltage Time Delay Adjustment

Connect on Oscilloscope or suitable logic level indicator to STS and verify a low sto+e exists when the line
voltage is nominal. With R40 odjusted 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 o change-

in state at STS 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 STS 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 Adjustnnint

Connect on Oscilloscope or suitable logic level indicator to U78 Pin 10, and verify a low state is present
when the line voltaga is nominal. With R6 odjusted clockwise, lower the line voltage to the lower trip
point, and slowly turn R6 counter. clockwise unt:1 the indicator at Pin 10 changes state without blinking or
a solid unbroken line opoeors on Oscilloscope. This change of state indicates a trip condition, and is also
the command to stort the timer sequence. With R6 set at the trip point, readjust the line voltage back to
nominal and verify U78 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 lost procedure five (5) times to verify repeatability of trip point setting. Return the line voltage to
nominal.

Under-Voltage Time Delay Adjustment

Connect on Oscilloscope and/or suitable logic level indicator to ST6 and verify a low state exists when
! O the line voltage is nominal. With R54 odiusted fully clockwise, slowly lower the line voltage toward
! O nominal. When the trip point is reached (verify by observing U78 Pin 10 per Section 5)the time from trip

to o change in state at ST6 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
i 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.)

r

,
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(vl Under-Frequency Trip Point Adjustment (60HZ)

Connect on Oscilloscope to U12 Pin 4, and verify that the Phase Lock loop is outputing 6000Hzi 10Hz.
Move Oscilloscope and/or frequency counter to Ull Pin 10 and verify that 6000Hz clock is present at
the under frequency detector. Move the Oscilloscope and/or o suitable logic levelindicator to U17A Pin
6. Verify a low stote 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 ct Pin 6 changes state without blinking or a solid
unbroken line oppears on the Oscilloscope. This change of state indicates o inp condition, and also
starts the timer sequence. Without changing R35 return the line frequency to 60Hz. Lower the line fre-

) quency toward 57.00Hz. Repeat this lost procedure five times to verify repeatability of the trip point
setting. Return line frequency to 60Hz when finished.

Under Frequency Trip Point Adjustment (50HZ)

The procedure will be Se same os in the above section, except the motor generator simulator will use
50Hz os a nominal frequency. When adjusting R35 the trip point setting will be 47.8Hz with a trip range
of 47.5Hz minimt.m to 48.45Hz .uoximum.

Under-Frequency Time Delay Adjustment

Connect on Oscilloscope and/or suitable logic levelindicator to ST7 and verify a low state exists when
the line frequency is 60Hz nominal or 50Hz nominal os 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
or 50Hz sections above). When the trip point is reached (verify by observing U17A Pin 6 as per above

(n.) two sections) the time from trip to o 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 o 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 RS3 clockwise.

NOTE: This sets minimum delay.

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

O'

v

i

O
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O TROUBLESHOOTING
Philosophy

Troubleshooting should only be preformed by qualified technical personnel. The troubleshooting por-
tion of this manualis provided to assist a troubleshooter in pinpointing a specific problem to a specific
section of the ossembly. If the assembly is on line and operational, the troubleshooter will have to first
take the EPA out of service, then insert the assemWy keyinto the lockswitch and turn it clockwise to " Col /
Maintenance" position. This will remove powet from the EPA output, and place the logic cord input
across the two test jocks on the front panel.

A simeloted signol may be inserted at the test jocks for troubleshooting the EPA.

CAUTION- Ccn'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 inpet to the circuit
beecker. There is no interlock switch in the EPA.

Initial Troubleshooting
Place a proper signol in the input test jocks with the lockswitch in the " Col /Maintenon=e" 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. lf no A-C voltage is present,
possibly transformer Tl is defective.

If the over-voltage or under-voltage LED is on, check for approximately 8 volts RMS of ST) and ST3

p on the printed circuit cord. If incorrect, check resistors RS1 and RS2. If the resistors are all right, then
check transformer T2 for proper operation.v

If the under-frequency LED is on when the correct frequencyis at terminal ST1 on the P.C. Cord, the P.C.
Card is defective and must be replaced.

NOTE: Field Service maintenance is at the printed circuit card level only. For component level mainte-
nonce, the faulty printed circuit cord should be returned to GE Field Service Operation for
repair, and return to spores.

Setpoint Verification
1. Transfer opplicable RPS to o different power source.

NOTE: Since on RPS bus con be connected to only one power source at a time, this will cause o
brief half scrom condition.

2. Put "keylociJ' switch in " Test" position. (Circuit breaker will trip.)
f%
Q NOTE: Opening of the EPA Panel door is not required for setpoint verification.

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

4. Increase voltage until over-voltoge 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 "Normol" position and reset circuit breaker.

7. Transfer RPS bus back to original power source.
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OV DOMESTIC PACKING AND SHIPPING PROCEDURE

1.0 Scope
Th:s document defines the specific requirements for the domestic packing and shipping of
" Electrical Protection Assemblies".

2.0 Cleaning

Each item to be packaged shall be carefully examined, any dirt, oil, grease, or other foreign

O m teriei heii se ,e m vea Prie,te ee<keeine-

3.0 Packaging

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

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

Each pair of lockswitch keys shall be packaged in a stock control envelope with complete port
identification clearly marked on the outer surfoce. The envelope shall then be taped on the inside
of the enclosure door.

4.0 Vapor Barrier

4.1 The enclosure shall be placed in a bog-like container made from MIL B-131 material. Also, the

O < ">ei er -iii i <i a ie 'si 8 e. e -eee"a 'ee ' desic< "> <=''-o-3464 ' vee ") i >eii'se
humidity indicator in skin of vapor barrier bag with the indicator side out to provide visibility for
inspection for desiccant soturation.

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

4.3 Place the sealed leak-proof boglike container in the box constructed per paragraph 5.0 making
sure the bog is sufficiently blocked, braced, and secured within the container so os 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.

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

4.5 Seal the box using procedures described in paragraph 5.3. Securely ottoch one copy of the

O packing list, sealed in a waterproof envelope, to the outside surface of the shipping container.

5.0 Box Construction

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

! 5.2 The box shall be constructed as shown in Drawing # 147D7802. Alliumber 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 clects in a staggered pottern. When assembling the panels,t

nails shall be driven in a straight pottern.nv
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5.3 All noils shall be cement-coated or chemically etched cooler, sinks or standard box nails. Nails
shall be sized so that there will not be 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 noiling shall not be permitted. Log screws or bolts and nuts may be used,
instaad of nails.

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

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

*X denotes box number
3. MPL#:
4. Port Number: Rev

5. Port Nome: Electrical Protection Assembly
6. Legend: "Made in U.S. A."
7. From: General Electric Co.

Nuclear Energy System Division
Son Jose, CA U.S.A.

8. Dimensions: in
Length _
Width
Height

O 9. cose: <o. <t.
10. LB.

Gross Weight'

Legal Weight
Net Weight

11. Handling Marks
Fragile: (Wine glass)
Sting Here: (Segments of chain links)
No Hooks: (Grappling hook with cross)
Up: (Two vertical arrows with underscore) -

Keep Dry: (Umbrello with rain drops)
Center of Gravity: (Triangle with horizontal bor centered at opex.)

12. Desiccant: Desic (No. of bogs installed)

v 13. Date:
14. Procedure Number:
15. Do not stock over 4 high.

: O

_ ._ . . - . _ . . - . __
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O EXPORT PACKING AND SHIPPING PROCEDUREv

1.0 Scope

This document defines the specific requirements for the export packing and shipping of "Elec-
trical Protection Assemblies"

2.0 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.

O 3.0 Packaging
a

The materials to be shipped shall be packaged four or six to o 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 identifico-
tion clearly marked on the outer surface. The package shall then be taped to the inside of the

,

enclosure door.

4.0 Vapor Barrier

4.1 The enclosure shall be placed in a bag-like container made from Mil B-131 material. Also,
include in this bag, o one pound bag of desiccant Mil-D-3464, Type 11, non-dusting type. Install
the humidity indicator in skin of vapor barrier bog with the indicator side out to provide visibility,_

y) for inspection of desiccant saturation.

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

4.3 Place the sealed leak-proof bag in the box constructed per paragraph 5.0 making sure the bog
is sufficently blocked, braced, and secured within the container so as to prevent shifting during
transit. Also, make sure the bog is adequately cushioned in a manner that will protect its integrity
during transportation and handling.

O
V

w
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O
V 4.4 Place one copy of the packing list inside the contciner sealed in a vapor barrier material

envelope. This envelope shall be clearly marked " Packing List" with a minimum 1/2" letter size.

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

5.0 Box Construction

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

5.2 The box shall be constructed as 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 clects in a staggered pattern. When ossembling the panels,w

noils shall be driven in a straight pattern.

5.3 All noils shall be cement-coated or chemically etched cooler, sinks, or standard box noils. 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. Log screws or b'olts and nuts may be used,
instead of noils.

5.4 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 opproved equivalent.)

6.0 Cushioning will be provided by strapping and botting (use rubber washer and contact cement
under washer for waterproo'ing) the wooden shipping container to o "floo'ing deck" type skidf

O sese. reiiew deteiis eetiined seie w f r censtructien efthe skid sese. see rioere i fer exe m eie.

NOTE: Strop shipping container to " floating deck" only - not to skid base.

6.1.1 Fabricate o deck whose length and width is dimensionally the some os the base of the shipping
container. Use 3/4 inch CD-X plywood for material.

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

6.1.3 Cut strips of shock cushioning material. Material may be 2 inch thick ethofoam,2 lb./ft. or 2"
thick polyester polyurethane foam,4 lb./ft. Quantity of cushioning materialis dependent upon
the weight of the itern being shipped. If using ethofoam, the static loading should be
opproximately 2 lbs./in. (i.e., unit weighs 400 lbs., then 200 total square inches of foam
required). If using polyester foam, the static loading should be approximately 41bs./in. (i.e., unit
weighs 400 lbs., then 1,000 total square inches of foam required.),

i .

|
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6.1.4 The ossembly sequence should begin fi.st by locating and nailing 1/4 in. (min.) plywood " land
strips" to waterproof skid base. These plywood strips will be dimensionally the some size os the
foam strips. Spacing of these plywood strips to be equal distant with the end two strips ALWAYS
on the edge of the deck.

6.1.5 Bond respective foam strips to plywood strips using contact adhesive (Scotch Insulation Adhesive
#34 or "Weldwood Contact Cement, U.S. Plywood Corp.) or Engineering opproved 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;
ollow a 10-15 minute drying time or until tacky, then bond together.

O- 6.1.6 Bond plywood deck to foam strips in the some manner as described in step "5" above.

6.1.7 The four 1/2" corriage 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.

'

7.0 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
3. MPL M:

4. Port Number: Rev

5. Port Name: Electrical Protection Assembly
6. Legend: " Mode in U.S. A."
7. From: General Electric Co.

Nuclear Energy System Division
Son Jose, CA U.S. A.

8. Dimmsions: in. cm.
Length
Width
Height

-

9. Cube: cu. f t. cu. m
10. LB. KG.

Gross Weight
Legal Weight
Net Weight'

q
i \J

O
.
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},

V 11. Handling Marks

Frogile: (Wine gloss)

| Sling Here: (Segments of chain links)
! No Hooks: (Grappling hook with cross)

Up: (Two vertical arrows with underscore)
Keep Dry: (Umbrello with rain drops),

j Center of Gravity: (Triangle with horizontal bor centered at opex.)
4

12. Desiccant: Desic (No. of bags installed) r

O
,

i w.D-:
14. Procedure Number:
15. Do not stock
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O STORAGE INSTRUCTIONS

1.0 Scope

1.1 This document defines the specific requirements for inspectica 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.

1.2 The G.E. supplied storage instructions will be used to convey to the storage ogencies the required
("*g protective measures to ensure stored equipment is suitable for ev entuolinstallotion in the reactor
V complex.

2.0 Applicable Documents

21 A8754 Seller (Vendor) Supplied Storage instructions.

3.0 Storage Environments

3.1 The Electrical Protection Assembly Shipping container shall be stored off the floor on suitable
skids, pollets, or rocks in a permanent or " Butler" type building which affords environmental
protection. Each E.P. A. enclosure is sealed (at time of shipping)in o vapor bor.ier bog, together
with a bog of Type 11 silico gel desiccant as controlled protection against internal condensation.

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

4.0 Inspection of Humidity Indicators

4.1 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).

4.2 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 hi her than this calibration,0
the spot will be o distinct pini. . The bluer the color, the drier is the air, and vice verso.

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

,

I
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O s.O rrevecti e aoioteoooco rrecedure

if a dangerous moisture levelis determined to be present by a reading on the humidityindicator,
the following procedure should be followed by storage facility personnel to reestablish the low
moisture environment inside the vapor barrier bog.

'

A. Open vapor barrier bog with a minimum amount of destruction. (Will be reseoledif
practical.)

B. Visually inspect EPA enclosure and components for moisture domoge.

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

D. Replace the vapor barrier bog, and include o new bog (1 lb.) of desiccant.

E. If using a new vapor barrier bog, install o new humidity indicator in skin of bog.
F. The vapor barrier bog shall then be reevacuated using a suitable pump and resealed

using a leak-proof heat sealing method.

6.0 Delivery

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

The weatherproof envelope shall be marked in 1/2 inch bold letters " Seller's Storage instructions
inside".

O)u

O

O
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GENERALC) ELECTRIC Po p 22oN8
~ " " " ~' '

14E175
'Vggfg5g/N TITLE com ou ma" 2 * ** 1

ASSEffBLY, un m

914E175 ELECTRICAL PROTECTION ASSY

2 1 FIRST MADE FOR ELECTRICAL PROTECTION ASSYn =c es win m na
t > ..m, m ... .u.m.

G2 G1 N$.
#

NAME DRAWING NO., DESCRIPTION, MATERIAL, WElGHT

X X 1 ASSEf1BLY 914E175 ELECTRICAL PROTECTION

1 1 2 ENCLOSURF, f 0D 147D7800P001

1 1 3 MOUNT BRACKET 184C4475G001

1 1 4 CIRCUIT BREAKER 18t:4c94P1

1 1 5 TERMINAL STRIP 219B4600P010

/7 1 6 TRANSFORMER 21984603P001'

2 2 7 TERMINAL, GND 287A5900P001

1 1 8 BUSS BAR 219B4602P001

2 2 9 BUSS ANGLE 219B4601P001

1 10 PCB ASSY 47D523796G001

2 2 11 TIP JACK 287A5901P001

1 1 12 SWITCH 164C5274P027, TANDOM BLOCKS
,

1 1 13 SWITCH 164C5274P006, CYLINDER LOCK DEVICE

2 14 L A'P !NDICIT!% 209A3610G42<

| 15 NOT 15ED

,/'T m 16 NOT 3ED
\'#

i 3 17 INDICATOR LIGHT 287A5902P001, DATA LAMP CARTRIDGE

3 3 18 LAMP BASE 287A5903P001. DATA LAMP HOLDER

1 1 19 RESISTOR 184C'!4 e9P65H2001FR

; 1 20 COMPOUND 287A5904P003, PENETROX A
~

6 21 SPACER 287A5906P001, 86-32 HEX 1" LONG
l 14 14 22 SCREW N80P13008C , PAN HEAD a6-32 UNC X 1/2"

6 6 23 SCREW N80P13012C PAN HEAD #6-32 UNC X 3/4"
6 6 24 SCREW N80P15008C , PAN HEAD =8-32 UNC X 1/2"

2 2 25 SCRFW N80P24012C , PAN HEAD 5/16-24 UNF X 3/4"

4 4 26 SCREW N8oP23016C, FLAT HEAD 5/16-18 UNC X 1"q
8 8 27 NHT N210P01Y , 86-32 UNC STL

DESCRIPTION OF GROUPS REYlSIONS 1 PRINTS To

f m ek:C"' Y D $'b',&$ W
CHAMf PdK A A/ - G C n A, NQQ.O P%it Ah) ~ \-p;

R|~ #$$/4// /4||c} .W)N{' j^|' v |

'O MELJM L. W)G
'

Q)td MCo " ' ' ''" " 4- E, ',e3chdo M
C#4MG dB /M AN- 7 Ce4 Ac.<,um Pen AM-5

- w. A \.n'.-~/ r .2E ---
h. SWF M d/d Jo Ae > > $ {

~ ' " " *
RESD-SP0 ""g* * g l i , .37 7

d. LEW45 b b -- 1 d b// 7'/ WH1TE LOMPOC 2 1
. uicnio. con o. pen , , , , , ,

Y"$*Na N% m .e. nt/me ''n

_ _ _____ _ _________ _ _ _ _ _ _ _ . __ __.
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".' X# E W #/N TITLE con om utn 3 = ao- 2
' " ' ' ' ' ' * ASSEMBLY

914E175 ELECTRICAL PROTECTION ASSY

79 eec om pen 3 m me 2 FIRST MADE FOR ttE1.IRICAL PROlFCT]ON ASSV
"" ' = " = " ' " "(j PA T

NAME DRAWING NO., DESCRIPTION, MATERIAL, WEIGHT

b 6 28 NUT N210P015C, #8-32 UNC STL

4 4 29 NUT N229P023C 5/16-18 UNC JAM STL

2 2 30 NUT N210P022C 5/16-24 UNF STL

? 2 31 SCREW N80P21012C, 1/4-20 UNC PAN HD X 3/4
__

2 2 32 NUT N210P021C 1/4-20 UNC STL

/? 2r 20 33 WASHEP N405P00/C =6 SPRING LOCK
v

n t2 34 WASHER N405P008C #8 SPRING LOCK

: 2 35 WASHEF N405P0 llc 1/4 SPRING LOCK

6 6 16 WASHER N405P012C 5/16 SPRING LOCK

s 3 17 WASHER N402/P007C, #6 PLAIN

t> 6 1R WASHER N402AP008C, =8 PLAIN

2 la WASHER N402P011C 1/4 PLAIN'
,

6 6 |40 WASHER N402PC.)C 5/16 PLAIN

x 41 TIMING, PVC-

4 J? 'ERMINAL , CRIMP - .i. r Anp r.N!y1'

[ 'i m X 44 (CHFMATIC 184C4476P001-

ro
? 41 BilsS ANGLE 219B460lP002'

4E SILKSCREEN 14707801, ,

1 1 a6 TRANSFORMER 219E4606P1

1 1 47 RFSISTOR 181C4489P65H3401FR

4 7062 37%G002 [RC/1 /X/O K40 HARD)S
1 ee v+,

1 1 :o Rrcic 0p ; o !ra 14fr7?i;P60F3R00

v NOT USED

T+: V 51 |i"f p//A7917p0'6Kn06

4 5? 's f R F ~. | * P '16V ' Rngyn urna ,1o_77 nyr y a.
'

2 2 '

< r_x f r o p.'_, a n6 r . =2-56 STl_ V 1/P ! NG.p\ ,s
__

,

'" 2 2 v. 'P'"Ek N402AP033C , =2 STl. PIAIN

DESCRIPTION OF GROUPS REVISIONS PRINTS TO
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17 184C4483P037 CAPACITOR 3
C6, C9, C15

18 184C4482P058 CAPACITOR 7
C2, C3, C16, C17
C22, C23, C24

19 157C4540P472 CAPACITOR 4
C4, C5, C21, C25

20 184C4492P030 CAPACITOR 3
C10,C13, C14

21 184C4491P42283 CAPACITOR 3
C7, C8, C18

22 112C2642P22-2295 CAPACITOR 2
C19, C20,

.

23 184C4493P008 CAPACITOR 2
Cll, C12

i
|

|

O,
".
S

$ i
J

0
%
a

-

:
i

O!- ?
DA'i 155Ui D SiviszON Auf MORITY sH NO Uwf = elv

.4[ca ,,#"' {{ g9 79

- vace s f g

f ,. . - /A PL 470523796G1 3 4 F

,

E S. tur
,

! "-

o,31 4.u:ios coci
~ ~

co~1..c r ~o
o
m

I
_ - _ _ ._ _ __ _ . - - . . _ -. . _ _ . _ _ . _ _ . _- - __.. . _ _ - - -
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'I' " ' ' " ' " ' '" " "
'"'' ELECTRICAL PROTECTION

LOGIC CARD 15226 PL 47D523796G1 4 5 fO N- M A, R < , R . ,. N< ,R-- < -, . - R_<E
,E c~<.

i VENDOR ITEM - $PEC CONI DWG | 4 $HCET FORM DWG O GRAMS 5. SEf5 1. ITE M ADDE D 4. IDENT NO CHGD e EDsf CORRECTION

2 VENDOR liEM $OURCt CONT DWG | 5 WSEP A55V 2 ET NC E9 2 ITEM DELETED 5 # DENT NO AND

3 ALTERED OR SELECTED PT I ( r ugn pr ALONS 9 THEg 3 QfY CHGD QTY LHGD

fD NT'"g oo D IP Ncpo, OUT- SHEET Rtzone IDENiiFICATION NO. QIY
i

24 184C4489P65H2002FR METAL FILM 5
RESISTOR
R11, R12, R13,O 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

O 28 n0T uSED

29 | 184C4489P65H2212FR METAL FILM 3
RESISTOR
R21 R23, R49

1
|
|

i

|

O,
w

5 |

5 6

3 \
!.

U 1

1
!

-

| i ;

0; I
'

,

M ADE B - , W .e DATE 155UED RE VISION AUTHORITY 5H NO ( {%fj% Rev

= S. Muraca ,2,4 ,g9]p j
, ', r- PL 47D523796G1 4 5 F

2 "
'CO~rRAC,NO DisimuriON COD.

2

i
- _ _ .
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"''' ELECTRIC PROTECTI0fl
' " ' ''' " ~ '" " ""

LOGIC CARD 15226 PL 47D523796G1 5 6 F'~ i

CSA A:NG CODt5 i Foe CE USE ONLy UNil OF ME ASURE CODE 5 Efvl53ON CODE 5

l VENDOR ITEM 5PEC CONY DWG |4 5 5 5f 1, ifW ADDQ 4.i W W CMGD 6 W@WG5 MORT FORM DWG jGE
i 5, 'N5(P A55Y2 vf NDOR ITEM 50Vect CONT DWG 2 WI 7 IDg 2 Iff M D(L[TED 5. IMNT NO AND 1

3 Atf(RED OR SELECitD PT CUST UeN PT LL ON5 9 THEg 3 QTVCHGD QTVCHGD

} U|I C ODED* DE I u f. 5 ffZONE IDf NinFICATION NO. IDENT QiYCo
. _ .. _ _ _ _ 9 .~._4 _

30 184C4489P65H1331FR M:TAL FILM 1

RESISTOR
R66,

31 i 184C4489P65Hl.:.0FR METAL FILM 1 ,

RESISTOR {
R36

1
,

l

32 184C4489P65H2551FR METAL FILM 6
RESISTOR
R17, R18, R25
R26, R47, R48

33 184C4489P 65H1371FR METAL FILM 2
RESISTOR l

I R19, R28

O
i

l <

:
34 i 184C4489P 65H2001FR METAL FILM 1 !

RESISTOR :

R45 {
! i

35 184C4439P65H2211FR METAL FILM 2
RESIS10R
R20,R27

36

| 184C4489P 65H1741FR
f1ETAL FILM 1

RESISTOR
! R46

37 t10T USED

O,
,

( i

h
!

I.a
,

i
'
,

L

$
'

O;, -
m DA,, _ ,.,_A,_.,,, ,_ N O _ . . .

; S. tur ca 24 09 79 ; ,/p ./, / s [G# *"
1 M PL 47D523796G1 5 [ f

I wN,ex, ~O M1. .v1,0N Com ,
o
k

k
_ .. _. . . _ _ _ .- -
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GENERAL ( ) ELECTRIC
._ _ _ _ _ p_ g___C p(J [g_Ry] 3_ ___ _'_ _ _ _ ,0c , ,,pf233er48L0 P C,

.___________________________________.D&T

ELECTRICAL PROTECTION 'I *"''' ' '' ''' " ~ '" "

7-s LOGIC CARD 15226 PL 47D523796G1 6 7 F-k, ORAMNG CODES I fos CE USE ONLY UNIT OF MEASURE CODES REvlSION CODES

1. VENDOS ITEM SPEC CONT DWG !4 SHORT FCEM DWG 0 G9AMS 5. SETS l ITEM ADDED 4. IDENT NO CHGD 6 EDIT CORRECTION
E5 6 N ES'

2. # TEM DELETED 5. IDENT NO ANDI 5.INSEP A55Y2 VENDOR ITEM 50VRCt CONT DWG

3. ALTERED OR SELECTED PT C T URN PT A LONS 9 T ER 3- QTY CHGD QTY CHGD

fD NT''Ey o*ozone IDENTIFIC ATION NO. DE N E0 T. SH ET aQTYg c oo, , (

38 163C1862P272F CARBON RES. 3
'

-
R39, R42, R65

,.

' '

39 163C1862P622F CARBON RES. 1
m

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

77 43 163C1862P473F CARBON RES. 1'
. R56

44 163C1862P683F CARBON RES. 1

R61

,_

\._j^
. i

3
'

it; i

3 | |
es

!
2
7

(my
Jg

_

,

, DATE ISSUED REV! ON AUTHORITY SH NO CONT 04 efv

g""M ADE BS. Muraca'24 09 79, ,

# ye 4

. [ /f.7 PL 47D523796G1 6 [ .c, . . ,.,
DA, MO ,

,
g CONTRACT NO Dr$TR16LitON CODf/
O
16

I
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GEllERAL O rtiernic LOMPOC, CALIFORNIA Pege 34 Of 48
RSD/FSO _ _ _ _.cear .____________________________ ,__io<.1,oy

| 5H NO j Of N .svfate <oci ILeNT NO. ""
ELECTRICAL PROTECTION i

LOGIC CARD 15226 PL 470523796G1 |7 |8 F_ l

O ~ i s. < = >

;.,_.,.o.._ m,.,
i- i < >-< i, . c << ,e --

i i. - . -, ~. < co . - , - ~nia<,,, _. . . i . . .r c < _ , _
,

5 m5e',^ 55,' ; eig,, ; gg,is a ni. orario s ici~r _. .~o2 visoon ni. . sou.<a <o~, ew. ,, ,

| 7. <ust eu,. er . c uoss , o, i. 2 our <sco cry <sco2 .oisio oa siti<rio ei

fD NT
UnEm - DE SCRIPTION/ ,ogy. ,y,g y ,,zONt IDE NMIC ATION NO- QTY p

NO < oDi NOV ENCLATURE WG - '

no u
I

I

45 163C1862P104F CAfiBON RES. 2
R57, R58

O 48 183C1882ee84r CAa80n aES. 1

R60

47 NOT USED

48 NOT USED
i

49 184C4490P009 RESISTOR, 3
VARIABLE
R5, R6, R35

50 184C4490P017 RESISTOR, 3
VARIABLE
R40, R53, R54

O 51 184C4490e012 RESIST 0a, 1

VARIABLE
R33

O ,,
S

$
3

?

i
(L

i

Oi _.. e . - x , . ..,i ,ssmio=

aJf /; //. /, ,,, ,
. . ,- w~.i_.u,_.,,.

."| S. iu raca 24 09 73 ,4c PL 47D523796G1 7 8 /~,
c, .o ,,

g <m,..<,,, o,s,. .u,,0~ cocy
2

1
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,,

' '' '"' ' "" *
"'" ELECTRICAL PROTECTION

'

LOGIC CARD 15226 PL 470523796G1 8 9 FO De A AiNG CODES t foe GE U5E ONty UNif OF ME A5VRE CooE5 EtVB5 ION CODE 5

1 vtNDoe Iff 4 5PEC CONT D*G 4 SH TFOaM DwG 0G M5 5 Sir i nt. Acet0 4 ICENT No CHGo 6 EDH roes't< TION

,i 7 i 2 nio osano 5iotNrNo *~o2 st oo. nt. Sou.ci CO~ *G ; H,t 5,, ,,c,,,,, ,
3 Atiteto Op 5f ttCtf o et

| 7 CUST FUSN PT 4 JALL ONS 9 OTHEa 3 QTVCHGD OffCHGD

ID*3 fg y,
_ _"Eg

_ ___

Of P eU 5H f f ,,IDENilflC AflON NO. g7yzONt co

52 184C4485P001 TRANSISTOR 1

Q3 '

O 53 184Cu 87e001 1RA;S1s10R 1.

Q1 |

54 184C4486P001 TRANSISTOR 1

Q2

55 184C4488P001 TRANSISTOR 1

Q4

i i

56 1 | 287A5905P001 TERfilflAL POST 10|

57 ! I 219B4604P001 HEATSINK 1i

I |
58 21984605P001 HEATSINK 1

'

O ' 59 tosc18eze223r c^R80" RES. 3
! R67, R68, R69

. ! e i

I 60 l ll2C2642P28 CAPACITOR 1

C1

61 163C1862P224F CARBON RESISTOR 3
R9 R10, RS2

62 163C1862P470F CARBON RESISTOR I
R44

'O,
W.
o

.

Y !*

.J_

*

i
a

^

$

Oi i i-

.Ac.ET ,h g[2,4,g9{7j
'5 # g y{

.~
niv 5;cN aurHOvaroAu is5uto j /. ' PL 470523796G1 8 9 F_S.Iluraca f p.-r

! cO .taACr NO
-

oista'sutjon Cootf

0

|
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' '' '"' " ~ ' " " ""
'"" ELECTRICAL PROTECTION

'

LOGIC CARD 15226 PL 47D523796G1 9 F f_O : .c. E u,E ON<- N.T c. ME , - <c E, - >cN < E,D -IN < E,

1. VENDOR ITEM . $PEC CONT DWG i e SHORT FO8M D*G 0 GeAMS 5 Sff5 1 ITEM ADDED 4 IDENT NO CHGD 6 ;DIT rORRECTION

I 5 IN5EP A55Y2 VENDOR ITEM - SousCt roNT DWG 2 E . CHE5 2 ITEM DELETED 5 IDENT NO AND

3 ALTERED 08 SELECTED PT 7 C Y USN PT a tong 9 THEg 3 QTVCHGD QTY CHGD

c '
ittu *o DESCR WTION/ GOUT SHHT enZONE WNTlHCATION NO. T QTY

ING NO MNO C ODE NOMENCLATUR E No g

SCREW
363 fl80P9006C 4-40 x .38 2

STEEL

O 64 N210P009C NUT 4-40 HEX 2 3
STEEL

65 N405P005C
LOCKWASHER NO. 4 2 3
STEEL

66 N402AP005C FLAT WASHER 2 3N0. 4
STEEL

67 287A4931P001 PAD, TRANSISTOR 3

O

O,
s
S

$
3
m

E

!
-

i

|
MADE ev Y r .

*

| SN NO. co T o~ . . .D.YE iS5ufD eivis,0N AuTHO if v

c.4 09 79 ,] /, ///-E S. ur7Ca ' ' " I2 PL 47D523796G1 9 F F.
,.

, . ;. MO .

g tumf a.CT NO Disf a'BUTION CODE
!O

u

I

_ _ _ _ _ _ _ __ __
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RSD/ FSO L0i1P A. _ _ _ _ _ _ _O_ E_ _, C_ _ L_ _I F_O_ R_N_ I A_ _ _ _ __ _ _ _ _ _ _

_ _

'D'E "*' " ' ''' ' '" "' ' ' "
ELECTRICAL PROTECTION
LOGIC CARD 15226 PL 470523796G2 1 2 #

CR AMNG CODES i FOR GE uit ONty UNir Of ME ASURE CODES REvi580N CODES |

1 VINDOR ITEM 5f f C CONT D*G t 4 5HOef FOEM D*G 0 GRAMS $ sit 5 1. ITEM ADDID 4 IC[NT NO CHGD 6 Edit COas(CTION
I 5 8N iP A55Y2 vf NDCR If t e 5008Ct CONT DWG 2 i NCM(5 2 ITEM DELif(D 5 IDENT NO AND

3 AlfretD OR SEtfCff D PT C i USN PT ton 5 g wgg 3 QTVCHGD QTV CHGD

fD NYE ZONE IDENTIFICAtlON NO. DE N e0 L 5QTY
C E ,

L

1 470523796G2 ASSEMBLY _

2 47D523796P1fl2 PC BOARD 1O
3 47E523794 SCHEf1ATIC _

4 184C4477P001 INTEGRATED CIRCUIT 1

U1

5 184C4478P001 INTEGRATED CIPCUIT 1

U2

6 184C4479P001 INTEGRATED CIRCUIT 2
US, U16,

!

7 j184C4CF004 INTEGRATED CIRCUIT 3,
' - U3, U8, U19
|

j8aC4481P005
i

j Q 8 ! ,1 INTEGRATED CIRCUIT 3
| . U4, U6, U15,

I,
'

! 9
'

!

! 184C4481P003 INTEGRATED CIRCUIT 2

| | U13, U14
i

| |
,

\

l !
'

O- :
!

M !
'S

$
I

3
*

i >

IL

3
I

I 0;
_,f. : DAri issued 5H NO ';'jan, envisy AurHOeirr a<man

'

j,
*

S iur ca 2,9, ,01 8,0 , - p- [. , . - f' PL 47D523796G2 1 2 7-

1

g CCNTRACT NO DISTEiBUTION CODE

i
_- . _ - - . _ . _-
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GENERAL O rtieraie LOMPOC, CALIFORtilA e 9' 28.I 4eRSD/FSO
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'"" ' " '" "' " ~ ' " " 'I *
ELECTRICAL PROTECTI0tl
LOGIC CARD 15226 PL 47D523796G2 2 3 p

O -

o~ < - , ' c c. cs. -. va- - , < - , ~ < >

i visoc nio setc co~r o 0 | . s on ,0.. o o o gay,s j gejs,, ' '"* ^oo'o * 'D'~' ao c"Go 6 o" co"'ct'o"
c

|5',N5;",*55,' a nio ciario s not~t No ^~o2 visoon nio sousci cc~1 o*c 2 i gc,,is,
,

,' y Cy,, pygg pr3. AttitiD OR silicTro PT 4 GAttONs 9 of re 3 GrfCHGo CTY CHGD

c[itf * O # "
",O U

' 'IDENiif tC Af TON NO. o NT QiYzone
9 gg g ,

10 184C4481P006 ItJTEGRATED CIRCUIT 1 I

U12

11 184C4481P002 IrlTEGRATED CIRCUIT 1

Ull

12 184C4481P007 IfiTEGRATED CIRCUIT 2
U7, U17

13 184C4484P001 It1TEGRATED CIRCUIT 3
U9, U10, U18

14 176A1572P004 DIODE 5
CR3-CR7

15 175A7485P002 DIODE SWITCHIt1G 2
CR1, CR2

0 16 184C4481n001 irireGRATED CIRCul1 1

U20
i

O,
|w i

5 I
ts
|*

J
*

i
a

7
i

O :
! Ir.ia . [Mur!ca"a | envisto~ aur ceiry 5a ~o (cmao=ri issero ''*

7 ~ /, '- PL 47D523796G2 2 3 /c9| 01 80i d j ...* S. 2 -

_
, ve ) /,1 uo ' f

r <0Nf 8 ACT No o'5'''aurioN coot /
0

i
_ - .

- - -.
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GEN ERAL O stierRicL.00P_0C _C AL I F_0 RJ11A _ _ _ _ _ _ _ _e o. se e, 4eRSD/FSO
t _ _ _ _ _ _ ioc,1,oy______________________________-___.un

' ' ' " * ' * ~ '" " 'I
""'

ELECTRICAL PROTECTION
LOGIC CARD 15226 PL 470523796G2 3 4 r_O o .~< < m , . ce c. o . ~ - - < - - ~< ,

i visoon niv.snc cour coo | . swon ion. owo o ce*=5 t sus ' "r= ^cm o * *E N ' * < * * * to" 'OHiCNN

! IOS" * P~"c"w'is'
'

' 5 '""' ^ 55' nie osano s ionar so 4~o2 vincoe nio soveci cour o o

| 7 c"Er"7u'e's n 2 E%"45 ! B",|,5,3 .nino ce stacno n s 3 or,csoo ar,croo

' ' I "
| coo oEscamnow ',ouy sgo n;neu ,otsymcanon so st cry -20se

NO c OD. NOMENC LATURE no u
_ _ _ . _ . - - - _ - - -

''~

17 184C4483P037 CAPACITOR 3
C6, C9, C15

O 18 184C44870058 CAPACI10a 7
C2, C3, C16, 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, C8, C18

22 112C264222-2295 CAPACITOR 2
C19, C20

23 184C4493P008 CAPACITOR 2
Cll, C12

O
M

S

$
3

0

a

^

5

Of ,

E
' W EE ,7[[ r ,f,, citi issuio nvis on aur oeor s" w T;f av

'S. F. ra a 29 0] ,8,0 r, .g. / ,, - /e PL 47D523796G2 3 4 7|
f ihminact No

~ ~ ~ ~ - ~ -

oisteisurioN co

O
I
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GEN ER AL O stierRic Page 40 of 48 !

LOMPOC, CALIFORNIARSD/FSO--.... ---- ------------------- ---.,,,, .---- - - ----- ---- ------ ---

'" " ^ ""
' ' ' ' " ' * ~ '' l'"''

ELECTRICAL PROTECTION
LOGIC CARD 15226 PL 47D523796G2 4 5 F_

De Ah.NG CODE 5 I FOE GE USE ONiv UNif OF ME A5Unt CODES REvisiOH CODES

t. VENDOR If tw . 5PEC CONT DWG |4 SHOef FORM DWG 0 GRAMS 5. SETS f ITEM ADDED 4 IDENT NO. CHGD 6 EDis 'OE9ECflON

INSEP A55Y
2 VENDOe ITEM - SOURCt CONT DWG |5 2 E NC E5 2 ITEM DELETED $ IDENT NO AND

fG3 AlfERED OR SELECTED PT | cy y yeq pr ON5 * OTHEa 3 Off CMGD Ofv CHGD

ITEM D #
ZONE IDENT:flCATION NO D NT CTY [t$'NG | uNO C ODE NOM ENCLATURE NO g

24 184C4489P65H2002FR METAL FILM 5
RESISTOR
R11, R12, R13

O R15, R30
,

25 184C4489P65H1002FR METAL FILM 4

RESISTOR
R22, R24, R' 0, "29

26 184C4489P65H1003FR METAL FILM 3
RESISTOR
R14, R32, R31

27 184C4489P65H3401FR METAL FILM 1

RESISTOR
R3

28 NOT USED

O
29 184C4489P65H2212FR METAL FILM 3

RESISTOR
R21, R23, R49

O,
s
S

5
3

z

i

O! -

b WrTe~ J DATE 155UE3 RE VI ON AUIMOfif f IH NO- U$I,'[ 'lV

S.Murdca.a
g

2^ci 29 01 80
/ . .

,
g p( 47D523796G2 4 5 7*

,

CAV MO ve '- ' /

g CONieACT NO D'5f etBuflON COM ,

t
_

_
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!_(_!9_______________ GENERAL'i
u3 ELECTRIC P

' '
. _ _LOMP,0_CJ _ CAL I F_0RJi_I A _ _ _ _ _ _ _4} toc {r,oc 48

_ _ __.cerr_________

' ' ' ' " ' " ~ ' " " # *'"'
ELECTRICAL PROTECTION

- LOGIC CARD 15226 PL 47L523796G2 5 6 F_ ,
,.

I
| ceumsc coots e con ce use oytv unit or mensu t coots envision cootse

' ^ ~ ' ' ' 1. nie Aooto 4 ioENT ~o cwco 6 Eois 'osarction, swont roeIowc j gaus sgri vincoe itiu serc cost cwo l

2 vi~cos ni. soveCi co~r o*c |5'N5'*^p,' g. ei i ig,w,is
a nem ottino s iointwo ^~o

,,c ,

a autato on stucno " |7 cust rue ~ er . c.tt< s , orwie 2 ovvcwco orvcwco

' o*g, '" " 'D'$ ' "itiu t "ietsmlCATION NO. Io20se 'NG Nco gCr C UE

,

30 184C4489P65H1331FR METAL FILM 1

RESISTOR
^

R66,

V,
31 184C4489P65H1210FR METAL FILM 1

RESISTOR
R36

32 184C4489P65H2551FR METAL FILM 6
RESISTOR
R17, R18, R25,
R26, R47, R48

33 184C4489P65H1371FR 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
R46

37 NOT USED

'

, ,

\y

M
S

I %
3

0
%
a

$

( ,i,
J f',

0 ip , * o4n issueo nvis.o~ avrwomy.e. - sa ao (gp =
_

/6 PL 47D523796G2 5 6 jF
7| S. Muraca 29 01 80 /f j. |

oAv MO Ve '' ,
.-

4

g CONTeACT No. oisf etBuYiON CODE,./

k

I
____ _ __ ___________ _
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GENERAL ( ) ELECTRIC
RSD/FSO 's' LOMP0C, CALIFORNIA Pag 2 42 cf 48

___________________________________.Def ._______________________________(OCAfiON
' '' '"' ~ ' ' " ' 'E *'

ELECTRICAL PROTECTION
,_ LOGIC-CARD 15226 PL 47D523796G2 6 7 F

ORAWiNG COD (5 i foe GE USE ONLY UN11 OF ME ASUtt CODES 8tVISION CODES
_

5HORf FORM DWG 0.CeAM5 5 Stf5 I sfEM ADDf D 4 IDENT NO. CHGD 6 (Dil 'OG Rf C flON|4'"

1 VENDOR if EM 5P(C CONT DWG 0U t5
2 vf NCOO efEM - 50U9Ct CONT D?.G |$IN5 EPA 55Y tf f ,NC, t$ 2 If tM Of tET'D 5. IDENT NO AND

3 AtfERED OR SELECTED PT | C f URN PT 4 tgogg ynge 3 QTVCHGD QTV CHGD

fD NT
I

ROUT SHH f af vOf5CRIPTION/IIE * CTYZONE IDENTUICATION NO. ING NO ,' vJtNO CODE NOMEr:<t.ATURE n o. g

38 163C1862P272F CARBON RES. 3
439, R42, R65

) 39 163C1862P622F CARBON RES. 1,

R1

40 163C1862P103F CARBON RES. 6
R7, R8, R51, Rf2
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
v

44 163C1862P683F CARBON RES. 1

R61
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" | i shoer son. Ai viNDo, nio snC Coni owo o.ceAus s sus t m ^omo + ** " ua 6 m' m'em

viNeo. nio sou C Co~r D o | s INsEP A5sv f hhII f f'[ cts 2 Ot. DEdTED s IDENT NO AND
3 ALTipf D op sElfCitD PT

| uf ve4 PT a LONS 9 THER 3-QTY CHGD QTY CHGD

' , , ,'|g Dt IP N
$Q" $"E* "uIDENNICATION NO. D f OTYzOst

9o C u(g

1

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
-
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3 Alfisio o. sitectiD PT |7 cust pu.N PI 4 GAttoNs 9 orHi. 3 QTVcHGo QTYcHGo
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o* Dt i 4 *0uf- s D
co[;itty IDiNTUICAYlON NO o t CryiO.n go , ,,o
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52 184C4485P001 TRANSISTOR 1
I

Q3

O 53 219Bc6 >7G001 v0t1AGr RErrRence, 1

ENCAPSULATED 01

54 184C4486P001 TRANSISTOR 1

Q2

55 184C4488P001 TRANSISTOR 1

Q4

56 287,A5905P001 TERMINAL POST 10

57 219B4604P001 HEATSINK 1

58 21984605P001 HEATSINK 1

O 59 163C1862e223r CARBON RES. 3
R67, R68, R69

60 112C2642P028 CAPACITOR 1

C1

61 163C1862P224r CARBON RESISTOR 3
R9, R10, R52

62 163C1862P470s CARBON RESISTOR 1

R44
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1. VENDOR ltEM 5PEC CONY DWG !4 5HORT FOpm DWG 0 GRAM 5 5 SETS 1 ITEM ADDED 4 IDENT NO LHGD 6 EDH rORRECTION

I 5 IN5EP AS$Y2 vtNCOR ITEM - SOURCt CONT DWG 2 ET C E5 2 lite DtLETED 5 IDENT NO. AND

3 AlfERED 09 SittCTED PT C f URN PT - LONS OTHEe 3. OTV CHGD Q1fCHGD

DESCRIPTION / DE,
U

ROUY- SHEET en
ONE IDENililCATION NO. f

ING N O- WdO DE N OMENCLATURE gg g
_

63 NS0P9006C SCREW, PAN HEAD

4-40 x .38 2
,
; a

V 64 N210P009C NUT HEX, 4-40 2
STEEL

65 N405P005C LOCKWASHER, NO.4 2
STEEL

66 N402AP005C WASHER, FLAT N0.4 2
STEEL

67 287A4931P001 PAD, TRANSISTOR 3
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. 147D7802 EPA SHIPPING CONTAINER
* oom, om e arv en na FIRST MADE FORd 4 ..... m .u.""

PART
G4 63 G2 G1 N O. NAME DRAWING NO., DESCRIPTION, MATERIAL. WE!QHT

2 2 2 2 1 TOP, BIM COVER MINTHKEXTGRADEPLYWOOD
2 2 2 2 2 SIDE COVER E IN THK EXT GRADE PLYWOOD

2 2 2 2 3 END COVER bINTHKEXTGRADEPIYWOOD
I IN THK EXT GRADE PLYWOOD |a 4 6 6 4 INT SHELF d
4 IN THK EXT GRADE PLYWOOD |#0 H 12 12 5 SHELF SPACER

2 2 2 2 6 SHEtF SPACER 9g IN THK EXT GRADF FLYWOOD

1 4 7 9 10 4.00 x 4.00 STRAIGHT GRAIN FIR
AR AR AR 4R 8 EME pro 7ECTog n 2 0 +6 r/t Meh' FASTER

9 BOLT N18P25018816 lb 24 24 1

16 16 24 24 10 WASHER. FLAT N402AP13B

16 I6 24 24 11 NU1. LOCK N264P25B

4 4 6 6 12 DESICCAMT BAG Mil- D-1464, Type !! , Non-Dus ti na

AR AR AR AR 13 VAPOR BARR * MIL-B-131
'

4 4 6 6 14 HilMI DI T Y IND *AEC B28596 Humidial Co.

AW AR AR Aw 15 NAILER .75 x 3.5_0 Straight Grain Fir

Af AR AR AR 16 BANDING, STEft .75 = .023 Min.
9,, A l, AR 1/ FRAF T PAPE R PPP-B-1055 CLASS t-2b

H H 18 LORNfR S!RAPP!NL ./5 . 0/3 ,lIN.

* Buyer Approva! Equiv.
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