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m Northern States Power Company
414 Necollet Malt

Minne pois. Minnesota 55401
Telephone (612) 330-5500

August 17, 1982

Director
Office of Nuclear Reactor Regulation

U S Nuclear Regulatory Commission
Washington, DC 20555

PRAIRIE ISLAND NUCLEAR GENERATING FLANT
Docket Nos. 50-282 License Nos. DPR-42
50-306 DPR=-60

Additional Information Related to Station Electric
Distribution System Voltage Study

On June 3, 1982 our NRC Project Manager in the Division of Licensing trans-
mitted to us seven additional questions related to our July 17, 1981 Station
Voltage Distribution System Voltage Study and our April 13, 1982 submittal of
additional information. The purpose of this letter is to provide responses
to the June 3, 1982 questions.

Responses to the seven items contained iu the June 3, 1982 request are attached.
Please contact us if you have any questions related to the information we have
provided.

As noted in the attached responses, we believe we have resolved all NRC Staff
questions concerning adequacy of station auxiliary distribution system volt-
ages at Prairie Isiand. Installation of a second startup transformer during
1982 will provide a distribution system which is extremely flexible and
reliable. Additional modifications to the CTll source are under study to
permit extended outages of the lR/No. 10 source.

th-g MUJ
David Musolf
Manager Nuclear Support Services C)I S;'
DMM/bd
cc: Regional Administrator-IlIX
NRR Project Manager, NRC
NRC Resident Inspector
G Charnoff
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Director of NRR
August 17, 1982
Attachment

Responce to Request for Additional Information
Prairie Island Nuclear Generating Plant, Uni%s 1l and 2
June 2, 1982

1. Please submit a one-line diagram showing the feeders for transformer
2R and the buses it is energizing.

Response
See attached Figure 1.

2. Following the installatfon of transformer 2R, what will be the preferred
source for bus 16 and bus 26?7 What will be the alternate source for bus
15, bus 25, and bus 26? Could there be more than one alternate source?
If so, would transfer o a second alternate source be automatic?

Response
Preferred 1st Alt 2nd Alt Cther
Bus No. Source Source Source Source
15 1R Bus tie to 26 - M
16 1R CT11 Bus tie to 25 -
25 2R Bus tie to 16 - -
26 2R CT12 Bus tie to 15 -

Buses 16 and 26 will have two alternate sources. Transfer will be auto-
matic. Supply from IR or 2R will be by manual transfer only for these
buses.

It should be noted that no changes to the basic voltage restoring scheme
have been made.

3. The analysis submitted in Ref. 2 indicates that when transformer 10 is down
certain conditions are required for the Spring Creek Line to be an adequate
source. Is the transfer to the Spring Creek Line automatic. If so, LCO's
should be submitted for use of the Spring Creek Line or transformer IR
should not be considered a preferred socurce when transformer 10 i{s down.
Please provide the required LCO's or the necessary circuit changes that
will prevent transformer IR from being a preferred source when it is on
au inadequate source.

Resgonse

Prairie Island Technical Specification 3.7 (attached) does not require the
operability of any specific offsite source. Specification 3.7 does
require, however, two offsite power sources with a permissible period of
fooperability of up to seven days for one of these sources. The Dasis
section discusses specific sources available to meet these requirements.

We do not consider a source operable in the sense of Specification 3.7
unless it can provide adequate voltage for safeguards loads. It would
be extremely difficult tec write a Technical Specification covering all
possible plant operating conditions and substations equipment outages.

-l.
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When the plant offsite sources are not in their normal configuration

due to plant or substation equipment owutages, an evaluation amust be

done to confirm that the requirements of the Technical Specifications
are met or what actions are necessary (e.g. shut down one unit and back
feed through the main generator transformer) to assure that two adequate
offsite sources are available to each operating unit.

The analysis of Ref, 2, Table 11 {ndicates that some 480-volt motors
could be starting at 73% of nameplate voltage. MHave tests been con=
ducted to show that these motors will start at the degraded value?
Provide the results of these tests or provide the manufacturer's motor
curves. What is the service factor of the motors that will be operated
below nameplate rating? Table 11 also indicates that the voltages could
drop to 70Z of 480 volts on bus 120. Page 2 of Rev. 4 states that the
maximum drop out voltage for motor starters .s 340 volts or 71% of 480
volts. Verify that this difference will not cause the possibility of

a motor starter spuriously dropping out.

Response

At 70% (case b) credit is taken for reaching breakdown torque on the
motor only in three cases:

1) Air compressor
2) Fan Coil Unit (FCU)
3) Control Room (CR) Chiller

The Compressor and CR Chiller are unloaded during starting. The FCU has
a maximum accident load of 25 HP or 150 ft-1lbs. The FCU motor has break-
down torque of 900 Frt-lbs, Based on starting circuit design and manufac-
ture's data, these are capabhle of starting with 50% voltage. Refer tc
the attached data sheet and curves.

At 77.3% (case ¢ voltage the general purpose motors are capable of starting

and reaching breakdown torque. This is based on the attached "Standard
Specification” and starting time data. These calculations were based on
loads equal to motor nameplate. Ampere reauings have shown that the
motors are gencrally overslzed for thelr appllcation, especlally the
motor valves. During the Integrated SI Test the bus voltage dips below
77% and has never caused a problem with equipment overloading.



Director of NRR
August 17, 1982
Attachment

Table 11 was originally calculated using the “Transformer with load
sequencing” computer program. Cases "b” thru "d" have been re-analyzed
using the "Transformer with dynamic load” computer program. Case "b"
corresponds to TIM = 0 and case "d" corresponds to TIM = 18.4 sec.

This dynamic analysis shows that these motors are capab'e of starting
under these conditions. Starting time and currents are in-

dicated on the attached computer print outs. We have no way of testing
Installed equipment with low voltage and manufacturing data i{s not avail=-
able.

The motors have class B insulation with S.F. = 1.15.

Drop out of a starter at point "b"™ is not a concern since the condition
is temporary, and the S signal will restart the equipment.

......................................................................

It may be helpful to recall that the original analysis results presented
in Tables 9, 10, aud 11 of Raference (2) were based on the 4160 volt buses
at 88%. This was done because the undervoltage protection logic

setpoint could conceivable be as low as 90% (nominal setting) - 2%
(allowable deviation). This was an extremely conservative assumption
since the analysis showed that 4160 volt bus voltage would not

fall below 927 in steady state (again with the extremely conservative
assumptions of an accident in one unit, a trip of the other unit, and

the 345 KV bus at 100% - a grid condition which has happened perhaps

once or twice in the last ten years).

For purposes of this question, the 480 volt load voltage calculations
have been repeated assuming 4160 volt bus voltage of 92%. Copies of
Tables 9 and 10 with the new voltage calculations are attached.
Results indicate Bus 120 at 87.5% (instead of 83.3%) and all motors
with greater than 897 of nameplate voltage available.

As noted in earlier correspondence, 4160 volt bus voltage is monitored
by computer alarms set at 927.
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Ref. 2 refers to the use of Interposing relays. Please expand on how the
interposing relays function in the circuitry.

Response

Refer to Figure 2. The interposing relay reduces the current (and
resulting losses) in control wiring,

Ref. 3, Page 3, Item 5, provided “test verifications.” These verifications
were based on actual meter deflection versus computed meter deflection for
a change of load. To verify actual calculation, a measurement of the bus
voltapges with the buses loaded to at least 307 of all full load needs to be
compared with the calculated values for that loading for both steady state
transient conditions.

Response

The load changes on the buses were greater than 30 of full load. The
technique used achieved preater accuracy and preater control of variables

contributing to error. Refer to Table 3 on page 19,

Low Load Heavy Load

Test Condition Test Condition
In 1.3 MY 10.2 My
CT11 1.7 MW 9.7 MW
CT12 0.7 MW 9.8 MW

The base case noted in Table 3 was a lighly loaded condition prior to the
test. Results indicate good agreement between measured and computed
voltages.

For the 1R testing, 4160 v measured voltages were for all practical
purposes the voltages on the safeguards buses (bus duct losses are
negligable under these conditions). For the CT-11 and CT-12 testing,
the voltages are those on the cooling tower buses and the test did not
fully confirm all elements of the model down to the 4160 v buses
(feeders from the cooling tower substation to the plant buses

and not taken into account). However, the SI pump start testing

that was conducted (page 4 of reference 3) confirms modeling

down to the 4160 v bus level (CT-11 was the source for the

SI pump start tests - this is our weakest source).
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7. Ref. 3, Page 3, Ttem 3.c mentions bus CTll circuitry modifications.
Under what conditions will the modifications be imposed (under all
conditions, under certain conditions, or under ST conditions, etec.)?
Pleasc provide additlonal details for these modifications.

l(esnonsc

The auto transfer of Bus CT12 to Bus CTll on undervoltage was defeated
(under all plant conditions) at the end of the last Unit 2 refueling
outage. No actual modification work was required since this was accom-
plished through control switches and equipment control tags. This prevents
overloading of the CTll source.

Other plant modifications are now belng considered which would permit CT11
to be an adequate source under accident conditions for bhoth cooling tower
buses. This modification would provide additional plant flexibility for
removing IR or No. 10 transformer from service for extended periods of time
since CT1l would be a fully adequate source for two units (along with 2R).
Note that this mod(fication is not nceded to assure adequate station dis-
tribution system voltages at the safeguards buses unless one of the other
sources (1R, 2R, or CT12) is unavailable for more than seven days.

Alternatives now belng considered include a larger CT-l transformer or
load shedding circuitry which would remove the cooling tower loads (if
running) prior to closing the cooling tower bus tie breaker on loss of
voltage to CT=12. A decision will be made in 1982 concerning this mod=
ification. Upon adoption of one of these modifications, the automatic
transfer of CT12 to CTll will be reinstated.

References:

REF. l: NRC Generic Letter to All Power Reactor Licensees,
dated August 8, 1979

REF. 2: Northern States Power Company letter (L O Mayer)
to the NRC (Director of Nuclear Reactor Regulation),
dated July 17, 1981

REF. 3: Northern States Power Company letter (L O Mayer)
to the NRC (Director of Nuclear Reactor Regulation),
dated April 13, 1982

REF. 4: Northern States Power Company letter (L. 0 Mayer)
to the NRC (Director of Nuclear Reactor Regulation)
dated November 20, 1981



TEMPERATURE TEST DATA

449T RCFC MOTOR

G.0. MP76141-AR67
546-GXM-G1326-WN

S.0. 70C63535
KSP-RCMOCF-03

1000 RPM
63 HP 76 HP 86.2 HP

Anns 73 RE.4 37
KA Input 50.2 60.8 69.3
KW Loss J.214 4.124 5.004
Stator 7/C ) 56 64 70.5

2 £4 61 67

3 54 61 67

(°C) 4 53 59 65.5

5 56 63 70

6 53 €0 65.5
F. Erg. 29.5 259.5 30
R. Drg. 35. 5 37 39
Afr In 27 27 27
Alr Out 36.5 38.5 40.5
Anb. Alr 28 28 28.5
Frame Fr. 33 34 35.5
Frame Rr, J6.5 33.5 40.5
Cu Rise T/C 26 33 39
Cu Rise Res, 23.5 3.5 35
Air Rise 9.5 11.5 13.5
A

L. J. Krawczyk
etm

12/28/70

Table 1 - Fan Coil Unit Data

900 RPM
25 FP 15.3 0P
67.2 62.7
20.3 12.8
1.814  1.520

60.5 55

58 53
57.5 52.5
57 52
60.5 55

57 52
26.5 25.5
35 32.5
24.5 24
36.5 34

26 25

32 30
37.5 35

33 28
30.5 26.5
12 10



S= 7 sync speed

A =7 full load
current

Motor Valves (MV)
All others (3 sec)
All others (4 5 sec)
Aux Bldg Spec Fan

Running
Waste Cas Comp

i y
M r
'
| . r
1
' ‘0
y L) 3
i
' ¥ “ ' 7 ' g
1 i e s u
K \ ¥ | {53-%
' | I
" ’
+
L £ : ’ - " 2 & 3 1ot
| 7
‘ t S Aand ) ! T P t Aad

1 1 A® % 329 L A9 . ‘_-“l_
& 4 | ‘ : 7 S AIT . 4% = LoAaa

: 2 L s 1.8 ' 14 S48
1 ' e ; - 3 244
s vecs A 1 i1 b 5t : L
] ‘ . 1 J 5 : ]
' . L3 i Vi
' 'y ’ : ‘
. 2 & 1 o 4 A i
e P - = = :
! «r B3 1% (AR 4 "
¥ i 1 0 4 L .2 5
’ 1 1 4 'y L 2 Py b4 o) A §37% q 4 >
) i ] = ~ g 'y - A 133 T A : NS
; ' ' ' LA Rl o) : i) 3 R B (2 I S
) i ! Mo Q% 2 ATV i aR3
L 1 b ! ¥ 15 Lo % ] ) " -
14 ' LAl | ' { ) T + X7 § 5 i N A \ T
] i £ ‘ ¢ 5 - i e 2 .
3 y Lo { ) ) Y. 3
i ) R L Ay ARG ; 3350
v ' L] L \ A L ooy
* | er ) ' S ]
, ' . { . LT Ay
i vy, »
' . : T y ¥ iand ol CEW |
\ i : R K
. 3 $ p . 1 \ s R 2 VI5 D
$ 1 : ; ‘g = & g ’
N i,
' oot ay. vl ¥
€ )
' ’
3 D
'

Table 2 480V Motor Starting
- ¥



£’ . w0 o o R e E I R bR T e DR - e G e T S PR
# i ¢ e S M8 F A IRADE R APE - /T X460 T oany. a9 a7
| TR =i A, RS Y B WAL RO 42 (%9 3D 734 A8 - Se 4YT
G, Hp t 54 AAT PE- 4y 0§24 M4 GO DR TS AN, Sy 474
| 1 T s ol 2> T 4% o (B 5 TR LA 5 R Rt B B
A { ; RLE L R N TR B 3y - W 476 SR 5 44 TR 447 %Ba ave’
VST e R T ? 150 993 R D0 90 4G Fa e T G b
1 : b I IS Lo e o PR KT - S 120 99 476 B0 469 N4 4TS
¢p - e CORA S = I 0 PoAPEH PR DG . PR 406 99 {38 8f A0R  FT A%
A L. s KU &7 YIRS ATG 28 4DH. . 99 1960 99 T ‘A0 1204 R A??
X 156G Y. i - T IR MR 9 149 . AR FBH 29476
A8 Lt Sy, AR B § 4 PR, B G2 MRS $49 - B8 AR A0 44D
=] %] B | > LT Wl v e ¥ P Hq e A B A A1 A&7
.0 o £ L IR = Lo 1A 7 P 4D SR Ay W TR L2 A IR AR A2 ARE
' A e S G AR P Ty e WE LN, D L > (- S T Ty AW Sk e
A He RS A ity & A 9 432 A R R e e D ga B Wy - 20y Hh 4G
) & B, S S B I F4R 2 C9 - 31/ B4 T4 Ad A8
T tas 5 L SNOFRR L PR v el 1 TR - B T #7 AR AR AK%
3 d ey vy S A * (o8 I 3 AN g gl PRV PR
" b vl A B A s AR U L & G-I T T A7 AAL
4 A Tilras <@ AT 9 157 400 W iy Cac R T R 34T R A3
R - HA 29 147 99 44T 89 AT LB 4T 29 457 &9 san
§ o (U TS 7 R Aely 2 1573 CORAD e AT ASG
‘ ¢ B (18 W A i B & LA I L Ot B T P4 4 TE AL
‘ NS L BY 487 e 37 ol I T v 117 P S
e P WE 4T 99 487 9% 14T 99 47 98 147 T ASDH
" x4 W 7l 7 AP AR e Ly ik B S B
ER et PP H47 R9 147 WO FiT 99 487 O 44T T3 44a
R T FG KT 90 T2 99 TRV 00 447 R H8T 22 A48
Wt 0 BR FAT 9D YT 90 T R ad?  9R 4 1R - TS a4A
: { PR TS o 7 9 2R VA AN 7 AR T W S g I
. DA DYD L RE HA7 99 447 88 {37 20 447 90 52 Th 43D
g Y by ML HogR T 0 0% T G0 ket O 4Rt an g9 MR 3 1
& B A WTER AT QG T 99 T PO 47 L BR 447 - IR 407
3 Pk ¥ R TR G Y Ge Sul. Bl 29 g
P ' s . EH AT N 44T Be w1y D T Cia " o & 0 P B A
G B < §, 7 9 F4T7 B Rl AT o ag R4 el aed
. R4 e 6B 44T 90 447 98¢ 547 LA - S (- & PR S
L 39 nT FOL > v T @Y 147 Lo i (R T YT P9 997 B TeTs ]
1 e IR PR 447 99 44T L P9 44T 99 (417 R s47  we AN
! 1 P ¥y RNl P9 AT 90 A4S T 94T 9§27 AR 39K
A SRR T0R - PR 447 DR 447 99 47 99 K47 w0 % 17, Ra Ane
103 ReA a9 g g7 A e AR = B 29 §4.7 R B Ty AR T S - S
o T R D8 34T -0 a4 7 D AT 00 (47 DO % b LR = Lol
" ¥ Ly ! CLS BRI 16 0 L S T L S o U § R AR T B e R ey
; Ry Th £ FEYAT 2R 47 P I A ety PRy -5 R7? X&0 ki
. ; P ) MR PUAET B9 gyl SRS TR el ey T'E. AR X8 .
ERE ; &3 PN IR e TR e T e e 1 et e a
i = n "y o S R S T L B e B S ® e B B R W e AR TR U T
T O , ' P RATTIR AT SRS e tag ga g Lol iy A B :
' - SR : ; ¥ . 5 Ny GEAYA L FT AR 9t Y e o Ty
i 7 i PR R AN R sV LSRR 9 s 7 Va0 - :
p Mg PANT iy iy e TRy A SRR A AT Ry PR SR LK 0% e 28 SR
- ¥ - < 3 v T ¥ g Xuhy L A ARy 3 O ¥ 2y Ny ’Hﬂ,‘ o
J I T R A NAL e R AL TR T AT el e Al L an s i
: who R b Ty E e R ,. t L T L 59 "j“ Wi ’
. » v.ry e LR G i & The L SERR DR PR I K
0 Bl TORAAUO AT L v 50 TR v A5
v S " by g R CoR RS i A% 2 - S h“ Wy e .?,1‘ *“*
e e - .
r Table 2 tm_lh:n&nmm-(;m) ; _
- - T e = = | R =




345 KV BUS 2

345 KV BUS 1

T
-

—~ > TO CT-12
oy
N.C.
N.C.

161 KV BUS 1

) )
: ' cT-1
l 1
| :
‘ : TO CT-11 BUS
ZRY; | 2RX IR
(IAAD UAAAY SOUSER S
Yy an)
N.C. N.0. N.C. T Y
o ~ g
FM I FM M ™
2MX A aMX IMY 1My |
D) p. ) |
| || 2 )
N.C. N.c. 22 21 yno 12 11 y.e. N.C
. ~5 ~\ ~ ~
™ ™ ™M 30
2MY 2My 1M 1MX
)) 3) ))D 3.
gt g S 08
24 23 14 11
('
D )
| | ' 1T e
™ ) 137 ™M
)) , A W )
cr-12 7 2 ) I i | cT-11 1M
™ M e m' 1;5 P
D1 D2 D2 D1

Figure 1 Bus Configuration With Completion of 2R Installation
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STANDARD SILUIFICATION
POt
ALTEICATING CURRENST FOIUKS
SQUINREL CAGE 1YPVE
FULL VOLTACE STARTING

1.0 ALTERIATING CURRENT lioTORS

 § All wmotors and tescs applicd thereto shall confuru to this Stundard Spociricution
and, unless othervise stated herein, to the applicably USAS, Ll and 1ilLL Standare

.l tiotors snall be fully rated to fit the driven load wvithin their natwplyie ratings
and their service factor shall Le applicd only with the specific consent of th:e
Enginecr.

.3 tiotors shall be squirrel cage induction wotors desipned for fuell voliag* staxting

and chall be capable of continuously delivering thetlr ruted horsuposer witiiin sate
teaperature limits wuen the Jupply voltage is variced plus or miug ten percent.

.4 Hotors up to and including 200 horsepower shull be of Vesign "B8" uad vi.on operating
at rated voltape ohall develup a breaidown totgue of vot less than 0V} orcens of
normal ruamning torgie. Unless othervise stated in the Specific Speelrication ticirc
locked rotor RVA shail noc exceed liuits set by USAS Code "G" (5.0-0. 3 WWA/NZ .

.9 flotors above 200 Norsepower shall bLe of Loestipn "B and =ica OEedaidng of ool vele
age shall develop a Lreakdown torque of not less than Lyu relcen ot w..edd Teaniag
torque. Unless othervise stated in the Specitic Specificacion vaeir lucked toior
RVA shall wot cxceed liwits set by USAS Cude "G" (5.6-0.3 &valiid).

.0 ‘lotors operating ut 75 percent rated voltuge for fufruquant vue winuie intervals
shall deliver their rated full load torque without injury.

od Tewperature rise shall be ag stated fn the Specific Spectiticativa il s..all comply
with the particulur USAS, BEMA and IELE Standards applicable. all tecperature rise
weasurenents shall be made Ly thermometer.

.8 Unless otherwise stated ia the Specitfic Specification all wotors shall Lave Class
U insulation.

.Y Unless othervise stated in the Specific Specitication the vanulalturer chall spec-
Lt, fn Wis proposal the nace of the supplier wvho neerally furatsaes his notors.
The Engineer reserves the right to rejece uny supplier vhose product I ot deexec
acceptable,

.1v Unless othorwive stated in the Spectific Specttication aad in coeplfonce withh 1 ot
um USAS Stand wrds, totors rated 250 horsepower and glaove sitall be eqpuayped witn
@t least six (two pver phase) 10 01 inbedded resistance type tec,erature Jdetestors.
The temperature detector leads shall be termtinated on burricr tyvpe terminal blocks
¢quipped with warking 9trips and located In a separate mecal encloesure.

11 All sotors whall be cquipped with overstised teratnal booes and ttase stall Le ce-
sipned to perufe cunle or condult entrunce f{rou tep or hotivd.

Prairie Island Standard Spec for AC Motors
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AUXILIARY ELECTRICAL SYSTEMS

Applicability

Applies to the availability of electrical power for the
operation of plant auxiliaries.

Obiectives

To define those conditions of electrical power availability
necessary to assure safe reactor operation and continuing
availability of engineered safequards.

Specification

A. A reactor shall not be made or maintained critical nor shall
it be Leated or matnrained above 200°F unless all of the

following requirements are satisfied for the applicable unit.

1. At least two separate paths from the transmission
grid to the plant 4kv safety buses, each capable of
providing adequate power to minimum safety related
equipment consisting of transmission lines, associated

switchgear, and transformers that are fully operational
and energized.

2. The 4160 volt safeguards buses of that unit, 15 and 16

or 25 and 26, and their safeguards motor control centers
are both energized.

3. The 480 volt safeguards buses for that unit, 110 and
120 or 210 and 220, and their safequards motor controcl
centers are both energized.

4. FReactor protection instrument AC buses for that unit are
energized: 111,112,113,and 114 or 211,212,213,and 214,

5. Both diesel generators are operable, and a fuel supply
of 70,000 gallons is available in the interconnected
storage tanks for the diesel generators and the cooling
water pump diesel engines.

6. Both batteries with their associated chargers and both
d-c safeguard systems are operable.

7. DNo more than one of the inverter supply buses 111, 112, 113, and
11, or 211, 212, 213, and 214, 18 powered from each of Panels 117
and 217.

- 14 -



B. A reactor shall be placed in the cold shutdewn conditica L{f the require=-
ments of Specification TS.3.7A cease to be satisfied. Ouring startup
operation or power operation, any of the following conditions of
inoperability may exist for the times specified provided startup
operation ig discontinued until operability is restored.

l. Onme path from the grid to the plant 4kv bus may be inoperable for
2 period not to exceed seven days provided (a) both diesel genera=-
tors and their associated diesel driven cooling water pumps are
operable, and (b) all engineered satety features are operable.

2. One diesel generator may be out of service for a period not to
exceed seven days (total for both diesel generacors during any
consecutive 30 day pericd) provided (a) the operability of the
other diesel generator and {ts associated diesel driven cooling
water pump are demonstrated immediately and at least once every
24 hours thereafter, (b) all engineered safecy features are
operable, and (c) both paths from the grid to the plant 4kv bus
are operable.

3. One 4kv, 480V tus, or one battery charger may be out of service
on each unit for a period not to exceed 3 hours provided its
redundant counterpart is demonstrated to be operable and the
safeguards equipment associated with ils counterpart are operable,
both diesel generators are operable, and both paths from che
grid to the 4kv bus are cperuble.

4. One battery may be out of service fo- a period not exceeding 8§
hours provided that the other battery and both battery chargers
recain operable.

Rasis

The intent of this specification is to provide assurance that at least
one external source and one stancby source of electrical power 1is
always available to accomplish safe shutdown and containzent isolation
and to operate required engineered safeguards equipment following an
accident. J

Plant auxiliary power is normally supnlied by the main auxiliary trans-
formers backed up by three separate external power sources which have
multiple off-site network connections: the reserve tragsformer from

the 16lkv porticn of the plant substation; and the two cooling tower
cransforzars, one of which is supplied from a tertiary winding on the
substation auto transformer, and the other directly from the 345kv
switchboard, Any one of the thriue sources 1s sufficient to supply

all necessary accident and post-accident load requirements for one
reactor, from any one of four network connections which will be

augmented by an additional line by the time the second wnit is completed.

Zach source separately supplies the safeguards buses i{n such manner that
ftems of equipment which are redundant to each other are supplied by
separate sources and buses.

» % -



TS.3.7-3

Each diese! generator is connected to one 4160 volt safequards
bus in ecach of the two reactors and has sufficient capacity

to start sequentially and operate the safeguards cquipment
supplied by one bus. The set of safequards equipment jtems
supplied by cach bus 1is, alone, sufficient to maintain ade-
quate cooling of the fuel and to maintain containment pressure

within the design value in the event of a loss-of-coolant
accident,

Zach diesel starts automatically upon low voltage on its
assoclated bus in either unit and both diesel generators
start in the event of a safety injection signal for

either reactor. The minimum fuel supply of 70,000 gallons
will supply one diesel cooling water pump and one diesel
generator (loaded per FSAR Table 8.4-1) for greater than

14 days. Additional diesel fuel can normally be obtained
within a few hours. This assures an adequate supply even in
the event of the probably maximum flood.

The plant 125 volt d-c power is normally supplied by two
batteries for each plant, each of which will have a battery
charger in service to maintain full charge and to assure
adequate power for starting the diesel generators and
supplying other emergency loads.

The arrangement of the auxiliary power sources and equipment
and this specification assure that no single fault condition
will deactivate more than one redundant set of safeguard
equipment items in one reactor and will therefore not result

in failure of the plant protection system to respond adequately
to a loss-of-coolant accident.

Reference
L2 L% L3215 3

(1) FSAR, Section 8
(2) FSAR, Pigure 8.2-2

T



TABLE 9 ANALYSIS OF 480 VOLT MCC'S AND STARTERS

Bus 120 af
SIZE 1 STARTE®S 23 5«70J 97.5%
Motor Number MCC MCC Yolta le Control Wire Corrents
123-21 1XA2 83.1% |¥6.§ 939" Ox
123-22 1XA2 83.1% 1337 o
123-28 1RA2 83.1% 912' (624
123-29 1KA2 83.1% 912" oK
122-11 1AB2 81.7% | 6.0 17113° *
122-12 AR 81.7% 1713 *
All others 1AB2 81.7% — local OK
All 1T2 82.2% | §6-7 1ocal oK

* Tests of these starters demonstrated ickup voltage of 340V and 380V
which is acceptable for this application. All other Size 1 starters
have pickup voltage of 390 V demonstrated during preventive maintenance.

SIZE 2 STARTERS

Motor Nimber HcC dee '.'oitaze Control Wire Corxents
126-24 11a2 83.0%. |97 2 973" oK%
All 1A22 81.7% |96+ 92  1ocal OK
All 1T2 82.2% |96, 5  local oK

All Size 2 starters have pickup voltage of 375 V demonstrated during
preventive maintenance.

SIZE 3 AYD 4 STARTERS

Starters will functicn with 82.3% at McC. Interposing relays are used.
Only 1AB2 and 1T2 drop below 82.3%. No size 3 or & starters are on these
MCC's.

Motor 126-37, the Auxiliary Building Special Vent Exhaust Fen (and correspondir
fan on Bus 110) do not have interposing relays. Interposing realays may be
needed.
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TABLE 10 ANALYSIS OF 480 VOLT MOTORS

1. The goal {s to maintein 85% of nsmcplate voltage (81.5% of 480 V).
This goal fe achicvied except in case of motors 122-27 and 126-37.

2. There i{s » remote possibility thet motor will trip
without adjustment to motor overload relay.
i

3. Current is i{nversely proportional to voltage. Voltage helow thia value

Bus 127 a7 4339 (9257
3 Motol
g3 ¥33 Voltage on
Conductor Conductor MCC Motor Nameplate
Motor Nuwher Name Size __lenpth MCC Voltage Voltage Base
122-27 Dicsel CWP Strt Air Comp #10 89" 1AB2 81.7% 81.1% (note 1) B4.6% [ 9.1
123-38 Dicsel Gen RM Spply Fan #10 85" 172 82.2% 81.5% 85.0% [\ 9.2
123-39 Dicsel Gen RM Exh Fan 910 85" 112 82.22  81.5% 85.0% (€7 9
126-38 Control RM Air Handler #10 211" 1M2 83.1% 81.5% 85.0% 8‘7-)'
126-37 Aux Bldg Spci Vent Exh Fan ¢ 8 305.5'" 182 83.1% 81.3% (note 1) B84.8% 9‘“:3
2 d 80% of M Minl il Actual
Rarton OV;::TJ Ohu:tlh:dttr Mgtz:nl SR Vikes Tc:tu;otor
Motor Number HP FLA Size ol ; Protection
Heater Amp Protection (note 3) Amps
122-27 15 20.0 2 C21.4B 19.4 121% %2.6% -
123-38 18.4 26.3 2 C25.08 25.0 119% 84.0% 24
123-39 16.4 26.1) 2 C25.08 25.0 119% 84.0% 20
12¢-38 15 19.3 2 Cl9.81 18.0 117% 85.5% (note 2) 16
126-37 25 34.0 3 F43.08 32.9 121% 82.67% 26
Notes;
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e A 2.6B%
Voltage araop
from Base
Kus ¥ cCass
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