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GENERALED ELECTRIC

NUCLEAR ENERGY DIVISION

1. SCOPE

1.} This specification provides the design base enginzerini requirements for a
Class 1E Electrical Protecticn Assemdly (tPA) to be used with the Reactor Protection
System (RPS) of a toiling wawer reactor powur plant,

2. APPLICABLE JCCULMENTS

2.1 General Electric Documents., The following documents form a part of this
specification to the extent specified herein,

2.2 Supporting Documents

a. Qualification and Prccurement Requirements for
Class 1E Purchased Equipment 262A5590

L. BWR Equipment, Environmental Interface Data 22A3093

2.3 Codes and Standards

a. Quality Assurance requirements for Nuclear Power Plants, 10 CFR 50, Appendix B
3. DESCRIPTICN

3.1 The Electrical Protection Assembly (EPA) provides redundant protection to the
Reactor Pmtection System (RPS), and other associated systems, again>t power source
transitory over-voltage, under-voltage, and ur ‘er-frequency conditions,

3.2 Two EPA's are installed, in series, between each of the two RPS motor-genarator
sets and the RP3 buses and between the auxiliary power source and the RPS buses.
Six EPA's are normally required for each plant,

3.3 Tne Liock diagram in Figure 1 provides an overview of the six EPA units and
their connections between the power sources and the RPS circuits.

3.4 The EPA is fully qualified as a Class 1E electrical component per the generic
envirgnmental and seismic practices in Sperification 262A6590 and the requirements
of this specification,




o
=2

480 aaAas Y

20 ~

feee
I
EnIsTinG N
morccrivi
CIRCULTRY
L]
.
—) - e =i
L r Niw
PROTECTIVE PROTECTIVE
CIRCULTRY rl CIPrUIRY
¥ [
¢ : ) -
o) « = = d gy . -
c> Q
niw L 4]
FROTECTIVE r—- PROTECTIVE
CIRCYUiIRY CIRCUlLTRY

d 4

msms
PROTECTIVE
m(umv
"
1 PROTECTIVE
Clay i tay
‘ .
-l - - - &
) ]
W
PROTECTIVE
1 circutiey
& 4
.)_ -
Q
v
x I's .u) A
FIGURE 1

5

ELECTRICAL PROTECTION ASSEMBLY FOR RPS, BLOCKR DIAGRAM

NOISIAI] ADHING FYTIONN

21819313 £ 1vH3N39

‘AW

LyesSYZe

‘ON WS

— o —



‘a & "
o —— - - L — s —— e i

GENERAL D FLECTRIC a4

NUCLEAR EN_AGY D'VISION
nev. 0

4. REQUIRCMENTS

4.0 ¥wrotective Enclocure, The EPA components shall b- mounted in an enclosure
that proviges p.ssical protection. Adequate cooling including iouvers shall be
provided uy natural air coavection. Components shall be re2dily accessible, The
EPA enclosure shall be capable of being mounted separately from the MG set: un a
seismic categury I building w21l or other seismically compatidle structure,

4.2 "™ssign. The EPA shall be provided in two groups as follows:
a. Group 1 - for 60 Kz frequency
b. Group 2 - for 50 Hz frequency

2.2.1 The EPA shall operate and prcvide electrical protection under the following
nominal input power:

i. Power 18.7 kVA

». Voltage 120 Vac & 2%
c. Phase 1%

d. Freguency 60 Hz - 1% s1p

S iz - 1% slip

e. Current 156A (actual)
175A (desigzn,

4.2.2 The EPA over- and under-voltage trip levels shall be adjustable over a range
of 80 percent tc 115 percent of the nominal input voltage of 120 V ac and 40 to
70 Hz frequency.

4.2.3 The EPA under-frequency trip le.el shall be adjustable from &5 percent to
100 percent of ta: nominal input of 60 ¥z for Group 1 ana SO Hz fer Group &

4,2.4 The tPA shall dicconnect the RPS towe= sources whenaver the ac woitage
exceeds the nominal 120 V bv 10 percent (+ O perceat to - 2 5 percent of trip
setting), or decreases pelow nominal bv 10 percent (+ 2.5 percent to - 0 perzent
of trip setting)*., The EPA shali also 4i1sconnect the power sources whenever the
frequency decreases below 35 percent of the nominal 60 Hz or 50 Hz (+ 2 percent
to - 0 percent of trip setting)*. The trip settings shall be repeatable within
the trip setting tolerances.

- * Final trip setpoints will be selectad on site u“ter installation, Petermination
will be cased on line resistance losses and 115 V ac at downsiream component
Jocations. : )

"
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£.2.5 Tne EPA shall incorporate continuously adiustable independent time-delay
trip mechanisms with a minimum range of 0.) to 3.0 seconds, A transient power
source trip condition existing for a period less than the selected time delay shall
not cause the EPA to disconnect the power source, The time delay shall be fa-tory
set for 0.1 sec :g cycles. An i~depencent *ime delay shall be provided for each

of the over-voltage, under-voltage, and under-frequency functions.

4.3 Qualification and Acceptance

4.3.1 The EPA shall be qualified for operation in the following environment:

a. Temperature 40 to 137°F*
b. Relative humidity 10 to 5%*
c. Radiztion .0 x '35 rad (total integrated dose)

4.3.2 The EPA shall be seismically gqualified to the acceleration response
spectrum shown in Figure 2 an¢ o the following summary requirements:

a. Operation Base Earthquak2 §50g
b. Safe Shutdown tarthquake 7.09g
c. Freguency spectrum 1 to 33 Hz

4.3.3 The minimum accep*ance requirements shall be unconditional and fully
docurented seismic and environmental qualification per Paragraphs 4.3.1 and 532,

4.4 Electrical Connectors. The EPA shall incorporate adjustable electrical
terminals for integraticn with R?S power cables that range from AWG No. 6 to
250 mcm.

4.5 Switches, Lamps and Test Jacks. The EPA shall incorporate an external
k2ylock switch, indicator lamps, and test jacks as needed for circuit calibration
and maintenance. One set of form C, switch ccntacts shall be wired out to an
interna’ terminal board for optioral bypass annunciation,

* For abnormal conditions, the EPA must demonstrate the ability to operate under
the following conditions: a) 137°F, »>2.3 hr at 952 R, b) 122°F, »24,0 hr at
90% HR,
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4.6 Life Expactance, The EPA skal! hive a design I1fe expectancy of 40 y
including periodic mainterance as required, Mean time between failure (MT
te 5 years.

4.7 Quality Assurance, The EPA shall be designed and fabricated to meet the
requirements of 10 CFR 50, Agpendix B, "Quality Requirements for Nuclear Power
Plants”,

ars
F)

87) shall

4.8 Funct’onal Acceptance. Ezch production unit shall be functionally tested to
the over-voltage, uncer-voltage and under-frequency criteria specifiad in this
4ocument (Paragraph 4,2.4) prior to shipment to the field or after 180 days in
storage, followed by shipment,




