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Method 1: In the design review method, justify the technical sdequacy of the
calculation and explain how the adequacy was verified (calculation is
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Method 2: In the alternate calculation method, identify the pages where the
alternate calculation has been included in the calculation package
and explein why this method is adequate.

Method 3: In the qualification test method, identify the QA documented

source(s) where testing adequately demonstrates the edequacy of this
calculation and explain.
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Calculation No. Revision

Method of design verification (independent review) used (check method
used):

1. Design Review v
2. Alternate Calculation
3. Qualification Test

Justification (explain below):

Method 1:  In the design review method, justify the technical adequacy of
the calculation and explain how the adequacy was verified
(calculation is similar to another, based on accepted handbook
methods, appropriate sensitivity studies included for

confidence, etc.).
.s Method 2: 1In the alternate calculation method, identify the pages where
R - the alternate calculation has been included in the calculation
package and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy
of this calculation and explain.
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Calculation No. Revision

Method of design verification (independent review) used (check method used):

1. Design Review *
2. Alternate Calculation NR
3. Qualification Test MR

Justification (explain below):

Method 1: In the design review method, justify the technical adequacy of
the calculation and explain how the adequacy was verified
(calculation is similar to another, based on accepted handbook
methods, appropriate sensitivity studies included for confidence,
etc.).

Method 2: In the alternate calculation method, identify the pages where the
alternate calculation has been included in the calculation
package and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of
this calculation and explain.

* Design verification has been performed by the design review method in accordance

with the guidelines set forth by project procedure E-76-TVA.
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. PURPOSE

The purpose of This Calculalion s To eyalyate
medivm voltase associated circuits per Appendix R
and Requlatory Guide 1,75, This calculalion
will document ZThe aoleguacy of

- —selective coordinalion for 6.9KkV Shuldown
Boards and Cable short Qircu/t pProtecti/on,

— Cable Shorl Circu/l /Oroz"ecl‘/'ar\ for non—regm'n@/
circurls fed from 6.9 KV Shuldown Bqu‘c/s)

— cadle Short Cilrecul’l ff‘aZ‘PcZ‘/o/) for a/l V5
non—I1E cables /n Cal‘eyo’r\// slZructures,

o
~
~
2
3
Q
o
o
<
2




WBFE VAR q OO 1007 SHEET 7 oF

. . computen 2PS  oare _J3/-90

cHeckep S CP pate _2-1-90

2. ASSUMPTIONS

2.1 For a worst-Case analysis yall Circu/Ts fed
from Che Non-1E 8,9KV Unit Boeards and
Common Boards are assumed To be rouledd
" CatejOr‘y I_ structures . and These C/rcults
are analyzed for Cable prolection. This
qs;um,o'é‘/on /s Conservalt/ve and oloes nel re[u,’re
later verification.

2.2 the 6.9 Kv Shutdown Bearel Aish /mpedance

R2
analysis ) all loads on the board are
assyme be running ol Full load . The 26
faull s asSvmed Te ocCeur on the circuit oo

with The Iarjes‘t'
current and breaker

erential between Full load .
CW."e?ﬁ\er e Crreullt 7}
is reguired Tor Apperdix R not ). This g2t
odi Fferential /s adided tv The a! foad Currenl]
to 9el The masimum board load /A~ for a
high impedance faull,
Thls a§§0mpf/0n /s Conservalive and daemi\
reiu/'re /ater ver/'f/cq tron.

o
™~
i
2
3
o
o
o
<
2




WBPE VAR 9001007 e _ o

(VA L1030 (WM-7-75)

3.
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3.3 WB-DC-30-13, 16CFRSO Appendix /Q Type I,
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4136 8Y 7-11-8Y 7794 €% [1-28-5%

7786 %8  11-28-3% 7795 8% v
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Sheel Muméber Sheet Numéber
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Revision O, dated 6-30-76. R1

Rev 1®
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Power SyS‘fG’m /}nq/\/geg )
B2¢ Al (002 400

Rev 15 R¢
3.9 Calculalion WBN EEB-MS- TIOS-OOO/;QUX//[ar}/ e
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4, DESIGN INPUT DATA

gy, PSO Relay §e7‘7‘7'n7 SAeets were uvsed Zo AeZermine
breaker protective relay seffings anol To plot
curves. See References for IisE of sheets vsed.

4,2 Overcurrent relay and fuse characleristic curves
C Artachment /) were used o plot Zime —Current -
curves,

4.3 ELMS-AC (Ref. 3.3) was vsed as The source
for Mmaximum Fault currenl.

u.4 TVA S/'nale [/ne dmw/ngs) connection r;(/‘aw/nyjj
and CCRS were uvsed To letermine Cables
Within e scope of Zhis sludy and To
determine cable sizes.

4.5 Cable Thermal olamage curves were Taken From
DG -E 12.6.2 .

4.6 Full load currents for shutdown boacd loads
are taken From TELAS CBeP-?.‘?),

4-7 Af’?’ quEQ\ T D F%KO/‘;//;’/G/}.EST RepPoRT c¢ssT-¢ §D R2.
SERWL @ MM 5¢a54] ATTACWMENT — 2, RS
A8 AMpPaCily REQUIREMENTS FoR Twe cssT-C & D STAPYS

CABLES TO THE LAey SHUTOOKN BCOARD S FRo™
REF 2>+i5 APPENDIX-A (SEE ATTACUMENT- 4)
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5. Documenlalion of AsSumpt/ons

No unverif/ed assumptions — see Secl/on 2.
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6.0 COMPUTATIONS AND ANALYSES

Time-current plots are included in Appendix A. To reduce the number of
plots, identically set relays were combined to make generic plots when
practical. The analyses of this calculation essentially consist of the
plots documented in Appendix A.

Cable thermal damage and auto-ignition curves were developed by
determining values for 10 and 0.01 seconds and plotting.

6.1 6.9KV Shutdown Boards Circuits

6.1.1 Selective Coordination of 6.9KV Shutdown Boards - Plot A.1l
This plot is applicable to all four boards, showing the normal
feeder and two alternate feeders. The load breaker curves shown

are for the largest loads, and thus are the worst-case curves.

It was demonstrated a high impedance fault of 606 Amps will not
trip the upstream breaker set at 800 Amps.

6.1.2 Cable Short Circuit Protection for Non-required Circuits Fed from
6.9KV Shutdown Boards. - Plot A.l

This plot is applicable to all four boards. All cables off the
shutdown boards are size 2/0. Since the worst-case protective
relay settings are shown, all circuits are shown to be
sufficiently protected.
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6.1.3 High Impedance Fault Analysis - Time Current Plot A.l

The methodology for the high impedance fault analysis conforms to Appendix R
Type I circuits described in the Design Criteria WB-DC-30-13 (Ref. 3.3). The
Design Criteria paragraph 3.1 specifies: that the total current carried by a
board when one of its Non-Appendix R circuits is subjected to a high impedance
fault shall not trip the upstream feeder breaker. The high impedance fault
current (Ip) is calculated as follows:
Ir = Total current for all Appendix R Loads (Iy)
+ Total largest current for Non-Appendix R loads operating (Iyg)
+ Differential between protective device setting and normal load
current of largest Non Appendix R load operating (DI)
Ip = Iz + Iyg + DI
PR 2 f;c,”i
Table 6-1 is a load list of a 6.9XV Shutdown Board obtained from Reference
3.9. The trip settings are the same in Rev. 1 of the calculation and obtained -
from 6.9KV Switchgear Relay Setting Sheets. The Appendix R loads required A4
were determined from calculation WBN-05G4-031, (Ref. 3.13) Equipment Required
for Safe Shutdown per 10CFR50 Appendix R. The full load currents of loads fi€h=
operating are shown under the column heading "APP.-R Load Amps" and the loads i
not required are shown as '0'. The total Unit 1 accident load was obtained 25 e
. . from Attachment-4. This is shown under column heading Accident FLA. T
N
TABLE 6-1 J/ o
6.9KV SHUTDOWN BOARD CONNECTED LOAD AND APPENDIX-R LOAD %/Qq/qf'
LOAD HORSE FLA BREAKER APP.-R
POWER AMPS TRIP SET LOAD (TCA)-(FLA) ACCIDENT
HP or kVA (FLA) AMPS (TCA) AMPS AMPS FLA
CNTMT SPRAY PMP 700 52.58 64.0 0 11.4 52.6
RHR PUMP 400 30.00 37.5 0 7.5 30.0
SAFETY INJ PMP 400 31.00 37.5 0 6.5 31.0
ERCW PMP 800 63.00 72.0 0 9.0 63.0
ERCW PMP 800 63.00 72.0 63.0 9.0 0.0
AUX FEEDWTR PMP 600 49.50 60.0 49.5 10.5 49.5
CNTFGL CHRG PMP 600 45.00 54.0 45.0 9.0 45.0
6900/480 XFMR 2000 167.35 216.0 - 167.35 48.65 167.3
6900/480 XFMR 2000 167.35 216.0 167.35 48.65 167.3
PRZR HTIR GP 500 41.84 60.0 0 18.16 0
NON SAFETY
PRZR HTR GP 500 41.84 60.0 41.84 18.16 0
SAFETY
TOTAL 752.46 534.04 605.8
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IR = 534.04 Amps

Largest Non Appendix R load current Iyg = 63 Amps., DI = 9.0 Amps
Ip = Ig + Igg + DI Amps

Ip = 534.04 + 63.0 + (9.0) = 606.04 Amps

The largest Non-Appendix R load is actually the spare 6900/480V transformer on
each 6.9kV Shutdown Board. Since the cables associated with the spare
transformers are either routed in the same fire zones as the normal
transformers cables or will be protectd from a fire, the next largest load on
the 6.9kV Shutdown Board was used for determining the high impedance fault.

Power factor is chosen to be 1.0 for conservatism. A 1.0 power factor
provides the largest possible current value. Time-Current plot A.l shows that
the upstream main feeder breakers of the 6.9kV Shutdown Boards will not trip
at their present set point, due to a high impedance fault of 606 Amps above.

A lower trip setting of 800 Amps for the above breakers will also be adequate
to prevent tripping due to a high impedance fault. Also such a trip setting
is satisfactory for a maximum load of 605.8 Amps when the Unit 1 is postulated
to have an accident. It is recommended that the trip setting of the circuit
breakers be lowered to 800 Amps for superior protection against overcurrent
for 6.9kV Board Feeders. DCN M-12051-C shall include a statement that the
CSST switchgear overcurrent relay trip settings will be lowered by
Transmission and Customer Services Group (T & CS).
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6.1.4 480V Circuits Protected by 6.9KV Shutdown Board Breakers - Plots

A.2, A.3

The secondaries of the 480V Shutdown Board transformers and
Pressurizer Htr. transformers are protected by the primary side
circuit breakers.

The plots show adequate cable protection for the 480V shutdown
board cables. Plot A.2 shows that the cable thermal damage curve
is below the protective relay curve (primary side of the
transformer) for the time period 0.9 to 1.2 seconds (57,500 to
50,000 Amp approximate values). However the cable is adequately
protected as the thermal damage curve is above the maximum short
circuit current for the secondary side of the transformer.

Isc = Ipy x Ip

I =V/2

Transformer Rating From One-line Drawing: 2000 KVA, 0.07Z
(Z=.07 pu)

Ige = 2000 x 1.05 = 36,084 amps

43 x 0.480 x 0.07
(1.05 was adopted from Para. 2.1 on assumptions in Ref. 3.8)

Note: The above Ig, value of 36,084 Amps is an approximate

value based on the transformer information obtained from one-line
drawings. A detailed calculation using actual transformer tested
ratlngs and exact motor load short-circuit contributions may
yeiid largér short—circuit values. These values will however
still be below 50,000 Amps (1.2 seconds) which is the approximate
valf%’grlwhlch point the cable thermal curve crosses below the
relay curve on plot A.2. For conservatism, the auto-ignition
temperature curve was not used even though the curve is always
above the protective relay curve for all points between 0.0l and
10 seconds.

6.2 Cable Short Circuit Protection for All V5 Non-lE Cables in Category I

Structures
6.2.1 Cables from 6.9KV Common Boards A and B -~ Plot A.4

All cables from the Common Boards are size 2/0. The 2/0
thermal damage curve is plotted against the Common Board
breaker with the worst-case relay settings. All cables are
protected.

6.2.2 480V Circuits Protected by 6.9KV Common Board Breakers -
Plots A.5, A.6, A.1l.

The secondaries of the 480V Aux. Bldg. Common Board
transformers and Switchyard Distribution Cabinet transformers
are protected by primary side breakers or fuses.

A
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The plots show adequate cable protection. Plot A.5 shows
that the cable thermal damage curve for the 480V Aux. Bldg.
Common Board feeder cables is below the protective relay
curve (primary side of the transformer) for the time period
1.0 to 1.8 seconds (28,500 to 21,500 Amp approximate
values). However the cable is adequately protected as the
thermal damage curve is above the maximum short circuit
current for the secondary side of the transformer.

Transformer Rating From One-line Drawing: 1000 KVA, 0.082
(Z=0.8 pu)

Ige = __1000 x 1.05 = 15,787 Amps
N3 x 0.480 x 0.08
(1.05 was adopted from Para. 2.1 on assumption in Ref. 3.8)

Note: The above Ig. value of 15,787 Amps is an approximate
value based on the transformer information obtained from
one-line drawings. A detailed calculation using actual
transformer tested ratln s and exact motor load short-circuit
contributions may yétld grger short-circuit values. These
values will however still be below 21,500 Amps (1.8 seconds)
which is the approximate value at which point the cable
thermal curve crosses below the relay curve on plot A.5. For
conservatism, the auto-ignition temperature curve was not
used, even though the curve is always above the protective
relay curve for all points between 0.0l and 10 seconds.
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Cables from 6.9KV Unit Boards 14, 1B, 1C, 1D, 2A, 2B, 2C, 2D
- Plots A.7, A.8

The cables routed into Category I structures from the Unit
Boards consist of the normal shutdown Board feeders from
Boards 1B, 1C, 2B, 2C. See A.7.

Since all circuits are assumed to be associated circuits,
Plot A.8 is showing that all circuits from each 6.9KV Unit
Board are adequately protected. Size 2/0 is the smallest
cable feeding any Unit Board load.

Cables from CSST C and D Switchgear - Plot A.9

CSST's C and D provide alternate power supplies to the
Shutdown Boards. Plot A.9 shows coordination between CSST
switchgear breaker and shutdown board breaker. Feeder cables
are adequately protected for thermal damage. The value of
short circuit current calculated is 24062 which includes
motor contribution from one shutdown board via the secondary
windings (CSST-C) using the shortest cable lengths and
including the cable impedance based on 25°C conductor
temperature.

The Plot A.9 shows the short circuit current coincides with
the protection relay curve at approximately 1.4 seconds. The
cable thermal curve is above the short-circuit/protection
relay curve at this point.
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6.2.5 Short circuit calculation for cables connecting CSST-C and D to 6.9KV
Shutdown Boards (Plot A.9)
CSST C No. MLM56954 with on load tap changers:
Zpx = 4.98% @ 16.5 MVA 4.98 x 33/16.5 = 9.96% @ 33 MVA
Zpy = 4.95% @ 16.5 MVA 4,95 x 33/16.5 = 9.90% @ 33 MVA
Zgy = 9.29% @ 16.5 MVA 9,29 x 33/16.5 = 18.58% @ 33 MVA
Load Loss H-X = 37.451 KW @ 16.5 MVA
Load Loss H-Y = 37.282 KW @ 16.5 MVA
Load Loss X-Y = 90.896 KW @ 16.5 MVA
@ 33 MVA Base
R (PU) = I2R Loss (KW) X MVA Base PU
Rating (kVA) MVA Rating
Ryx = _37.451 x 33 = 0.0045 PU = 1/2 (Zgx + Zgy - Zxy)
16.5x103 16.5 = 1/2(9.96 + 9.90 - 18.58)
= 0.64 PU @ 33 MVA
Ryy =_37.282 x 33 = 0.0045 PU Zg = 1/2(2Zpx+Zxy - Zgy)@ 24 MVA
16.5x103 16.5 = 1/2 (9.96 + 18.58 - 9.90) x 24/33
= 6.78 PU @24MVA
Rxy =.90.896 x 33 = 0.011 PU Zy = 1/2 (Zgy + Zxy - Zgg)@24 MVA
16.5x103 16.5 = 1/2(9.90+18.58 — 9.96)x%24/33
= 6.73 PU @24 MVA
Xpx = /Zpx 2 -Ryg 2 = V0.09962 - 0.00452 = 0.0995 PU
Xgy = V0.0992 - 0.00452 = 0.0989 PU
Xxy = /0.18582 ~ 0.0112 = 0.1855 PU
Xg = 1/2 (0.0995 + 0.0989 — 0.1855) = 0.0065 PU
Xx = 1/2 (0.0995 + 0.1855 — 0.0989) = 0.0931 PU
Xy = 1/2 (0.0989 + 0.1855 — 0.0995) = 0.0925 PU
Rg = 1/2 (0.0045 + 0.0045 - 0.011) = -0.001 PU
Rg = 1/2 (0.0045 + 0.011 - 0.0045) = 0.0055 PU
Ry = 1/2 (0.0045 + 0.011 - 0.0045) = 0.0055 PU
Xg/Ry = 0.0065/-0.001 = -6.50
Xx/Rg = 0.0931/0.0055 = 16.93
Xy/Ry = 0.0925/0.0055 = 16.82

9947x
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161KV MVASC = 5530 X/R = 7.7

< %y = -0.001 + j 0.0065

CSST ¢
Zg = 0.0055+j0.0931 Té %? 2y = 0.0055+3j0.0925
20x = 0.0155+j0.0222 < <" Zcy = 0.0160+30.0229 (849' - 400MCM)
(823" - 400MCM)
____ Cable length to Class 1 Bldg.

Zg @ 33 MVA Base = _33 x 10 /Tan 11;1 = 0.00597 /Tan ~17.7
5530 x 106

0.00597 /82.6°

Zg = 0.00077 + j0.005920 PU @ 33 MVA Base

Zg = 0.0010+3j0.0065

Zg = 0.0055+30.0931

Zeg= 0.0155+30.0222

Zeot = 0.02077+30.1277 = 0.1294 /80.7°
Ige = 33000 x 1.05% = 22406 Amps

3 6.9 x 0.1294

* 1.05 was adopted from Para. 2.1 on Assumptions in Ref. 3.8.
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Motor contribution from one shutdown board via secondary windings (CSST - C)

33MVA Base

Zy = 0.0055 +'j 0.0931 < 4 2y = 0.055 + j 0.0925

Zeg = 0.0155 + § 0.0222 = = Zey = 0.0160 + j 0.0229

Zp = 0+ j 1.52 <

Motor Load = Total connected load Table 6.1 - PRZR heater loads =
752.46-2(41.84)=668.78 Amps

Motor contribution from one 6.9KV shutdown BD:

6.25 times connected motor full load current = 668.78Ax6.25 = 4180 Amps
(6.25 times Ippp used as symmetrical short circuit contribution for
conservatism - Ref. 3.14)

I
=
=

Motor Reactance Xp = 4180 3 x 6.9 = 1.52 P.U.
33000

Zog = 0.0155 + j 0.0222

Zy = 0.0055 + j 0.0931

Zy = 0.055 + j 0.0925

Zey = 0.0160 + j 0.0229

Zme = 0.0425 + j 1.7507 = 1.7512 /88.6°
Ime = 33.x 100 x 1.05 = 1656 Amps

w

X 6900 x 1.7512

Itot = Ige + Ipc = 22406 + 1656 = 24062 Amps
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6.3.4 Cables from RCP Boards 1A, 1B, 1C, 1D, 2A, 2B, 2C, 2D
Plot A.10

The cable from RCP Board to containment penetration and then to
the RCP is 500MCM minimum, and is adequately protected as shown
by Plot A.5. The 2/0 cable from the penetration to the RCP PT

fuse is inadequately protected by the RCP Board breaker, both S

against thermal damage and auto-ignition. A minimum cable size Fﬁy

of 300MCM is necessary to be protected for the cable thermal FRK

damage temperature limit of 250°C, inh the ©.Ci fo /10 scconad 43&5%721

o r ey R ;“/:’ry//‘/\ A ; .
7.0 SUPPORTING GRAPHICS / /"” -

L
See Appendix A for Time-Current plots. ¢

L

¢ THIS SHEET ADDED BY pEv_2




WBFE VAR 3001007 ezt _ |9 o

COMPUTED /PS DATE [‘3/—?0

creckep ACP pare _2-[~90
8. SUOMMARY OF RESULTS
SQ /ecf/'ve COOf'ﬂ//na Z‘/'Or) O7€ é.? KV Sﬁafdawn qufo(s
is Shown by Plst A. . Tasle S—[ Ilists
non—IE Circu/ts which are part of this analys/s
and notes whether or nol The prolective olevice |
/s sufficrent. JZ’Z%
¥ INDICATES CABLES A,Z;A\séc{—?guepg;ims-r REACHING - AUTO (GniTION - TAMP 0442
5309C AWD NO % [NDICATES PROTECTED AGAINST INSpuLATIod DAMAGE TEMP 285D°C ,
CABLE
BoARD BREAKER | LOAD CABLE /Si12E  |PRoTECTED?
Q 6.9KV SwrowBp MA| 21 Prze He D | 1PP8s0/ 270 YES /A
o | 2 Prze Hre C | 1PP8YO / 2/0 YES /A
24-A 2 Prze HTR D | 2PP8¢0 /2/0 YES/A.l
/ 28-B 2| Przer HrR C 2pPPgy0/2/0 YES/A./
£.9KV Common Bp, A 1 AvxBLoG L6 | PPTS / 2/0 YE S/pu
PP2¢ / 2/0
l | PP/ 2/0
PP18 / 2/0
IS DsL AuxBnGS| PPI$25 /2 /0 VES/ay
3 ABCuiLLerA| PP130 /2/0 YES/aY
n € AB Com, Bopl PP70 /2/0 YES /a4
. : v g IPS Bb. | PP8Y/2/0 YES/44
-
>




WBPE VAR 9001007 et 20 or

‘ computen FBS  onre __/=3/-90

cHECKEDCR CP  pate _2-1-90

TABLE -] (ConT.)

CABLE
BOARD BREAKER LOAD CABLE /Sizg _PROTECTED
6.9KV Common Bp,B I AUX BLDG LTG| PP81 /270 YES/ay
PP&2 /2/0
PP83 /2/0 -
PP8Y /2/0
3 AB Cwiier B | PPI132 / 2/0 YES/A4
- AB Com BDB| PP7) /2/0 YES/aY
’ Y 9 IPS BD, PP38/2/0 YES/A4
T |eakvowrsy B g SHTON BD 14-4| 1PPIOSR /Hoome|  YES/4.7
\L i l | PP IOER /o0 McM l
PP I0TR /H00McM
¢9kv uvir Bp IC /O SHTDN Bn IBB IPP/IOP/‘/OOMCM N ES/AT
l/ J/ l IPPI11P/ 400MCM i
IPP112P/ 400 McM

6.7KV Uit Bb 2B 3 SHTDN BD 24-A | 2PPIOSR /yoomem|  YES /a7
i | i l 2P 106R. [/ 400 MM l

2PP107R [/ HOd MCM

6.9 KVuUwnT BD 2C 10 SHTDN BD 2B-B | 2PP1I0P /406 MCM YES/A.7

J/ l l 2PP P /Yoo mem
2PP112P/ 400 MCM

o
~
~
=3
2
o
1]
o
«
>




)
~
N
2
2
Qo
™
o
<
>
—

WBPE VAR 9001007

SHEETY

2|

OF

comeuten DS

/-3/-79

DATE

creckep €& CP pate _2-1-90

TABLE 8-/ (cowrt.)
CABLE
BOARD BREAKER LOAD CABLE /S1ZE PROTECTED
YES ¥
€.TKV ComSwer C| BI (1712) |SHTDN BD /A-A | IPP100R /400 Mcm AO/4,9
(CSST C-X WDG) \l l IPP101R / 400Mem i
1PP102R / 409 mem
yES *
Bl (1712 |SHTDN BD 24-4 | 2PPI00R / 4oomen ~6/4.9
l l 2PP10IR /400 mer |
v 2PP102R / 400 mem
. . ) ®
C.9kv Com Swee C | B2(2714) | SHTDNBD /&8 | IPPI0GSR /Hoomem | 15 %o/ 4.9
(CSST C-Y wWoG) l L 1P P 1096R / oomcm J/
JPPI097R [ rogmem
=<
B2 (2714) | SHTON BD 28-8 | 2PP1095R fuoomem | 1o /a
J l 2PP 1096 R / H0dmcM J/
\% 2PP 1697 R/ YooMcM
| =S A
§.9KV ComSwae D | A1 (/812) | SHTDN BD 1A-A || PP1098 P /400 MM ‘/"?»e/m
(CssT D~ Y wde) i i | PP 1059 P / 4ooMcr
PP ] |00P [t100MCM L
ues *
Al (1812) | SHTDN BD 24-A | 2PP 1698P /yoomem | " hk0 /4.9
i i 2PP1099P / 4osmem
Y 2PP 1100P/ tos Mcm
6.9KV Com Swer D | A2(28/4) | SHTDN BD IB-B | [PPIIS P /400mcm ‘*E%Le”F/A ?
(CSST D — Xwde) \l l IPPII&P / 4ooreM l
IPP 117 P/ 400 Mcm
A2 (2814) | SHTDN BD26-B | ZPPIISP /00 mcm |V EHwera s
2PPI16P /H00MCM o
4
v 2PP 117P / 400 tem s
'”/,.»xz?: 7AUI




WBPE VAR 9001007

sneer 22

oF

COMPUTED ppj

oare _/~3/-70

checkep <3 CP

pate _2-1-90

TABLE €-/ (CownT.)

I'VA 11030 (WM-7-75)

CABLE
BOARD BREAKER | LOAD CABLE /Si1Z2E PROTECTED
6.9Kkv RCP BD IA /A RC Pump | | |PPI8O /S00McM YES/4.0
1PPI81 [/ 500 McM
1 IPP 982 [ 750 McM l
IPPA83 /750 MM
RCP PTeRY PN JPPIOBI /2/0 No /Ao
b IPP10%2 / 6 YES/A.l0
¢.aKkV RCPBD IB 1B RC Pume 2 | 1 PP1060 /Sooracm YES 10
' 1PP1001 /500McM
l IPP 1002 /750McM j/
| PP1003 /750 MM
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PP 1023/ 7 50MeM
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\ v v 1PPI037/ 6 YES /4.1
6.9 KV RCP BD 1D I'D RC Pump 4 | 1PPI0Y0 /500 McM YES/p.10
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CABLE
BOARD BREAKER LOAD CABLE [SIZE PROTECTED,
6.9 KV RCP BD 24 1A RCPump | | 2PP980 /500 Mcm NES /.10
2PPI8| /S00MCM
l 2PPI82 / 750MCM \[ :
2PP983 / 750MeM
RCP PTERLY PNL| 2PP 1081 / 2/0 NO /4.0
v v 2PPI082 /6 YES /A.10
6.9KY RCP BD 2B 2B Re Pump 2. | 2PP1000/500McM VES /A0
1{ 2PP100! /500 MM
2PP 1002 /750McM
2PP1003/750MCM l
RCP PT & RLYPNL| 2PP 033/ 2/0 NO /410
\ v y 2PP10%Y / € YES /A.10
.9 kv RCP BD 2( 2C RC Pymp 3 | 2PP 1020 / 500MH  YES/h o
2PP 102 / 500 MCM
l 2PP 1622 /750 McM j
2PP 1027 /750 MCM
RCP PT &RLYPNL| 2PP 10%¢ /210 NO /A0
% v 2PP 1087 / & YES /a.10
6.9 KV RCP BD 2D 2D RC Pump 4 | 2PP 1040 /500MCM VES/A.00
2 PPI0Y | /500 MCM
l 2PPI042 /750 MM z
2 PPIOH3 JTOMM
RCP PT£RLY PHL| 2PP10%8/ 2/0 NO /A0
v y 2pP 1089/ 6 YES /.10
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CABLE
BoARD BREAKER LOAD CABLE /SIZE PROTECTED?
€.9KV Common Bp A g ONIT BD EmXFMR PP12 /270 NES/A.Yy
10 Turs BLY6 LTG | PP50 /2/0 YE S/AY
. PP5I /2/0
PP52/2/0
. PP53/ 2/0
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4 swyp Cag's, PPIOI/Z/O YES /A4
16 Avp MWT Bp | PP2080/2/0 YES /AY
/ 16 HS /rag XFMR| PP630/ 2/0 YES/A.Y
£.9KV Common Bb B Is Env,Data STa, | PPI9 /2/0 YES /44
/4 CcWw Ps BD | PP8/2/0 YES/A.Y
/0 Tues Buve LT6 | PPS6 /2/0 YES /A4
pPP57/2/0 :
\[ PP58/2/0
PPss/2/0
7 SB Mam Bp PP&2 /2./0 YES/A.Y
Y 5 Tor BLbG QmBD|  PP46 /2/0 YES/A-Y
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COMPUTED /@‘5

DATE

/=3/-79

creckep Sy CP pate _2-1-90

TABLE 8-] C(ConT.)

BoA RD BREAKER LOAD CABLE /SIZE /i:oBrLEEcr_‘E‘D?

6.9KV CommanBo B 4y SwYD, CAR's, | PP/o] /2/0 YES/A.4
=4 Unir B Em. XFMR| PPyj| /2/0 YES/A-4

69KV Unit B 1A 5 4s0v Unir Bo | 1PP120/ 2/0 YES/4.8
8 CB Pume /A 1PP250 /2/0 YES /4.8

| 9 CCWP 1A IPPIZS/SoaMCM YES/A.8

7 Horwew Fump )A | 1PP226/2/0 YES /4.8

/ 6 #3 Hre DR fuojAl  1PP300/2/0 YES /A.8

6€.9KV Un1TBD IB é CB Pyme /B 1PP264 /2/0 YES /A.8
5 CcwP IB IPPIS5 [a0omem | YES /4.3

Y #3 Hre D fme IB| 1PP31S /20 YES /A%

¥ 3 #7 Hre Do Rmp 1A /Pp_zso/ 2/0 YES /A. 8

49KV Unit BD IC 3 CB Pump IC | PP278/2/0 YES/A.8
ccweP IC JPP185/300MCM YES/A.8

7 Horwew Pome IB | 1PP233/2/0 YES/A.8

v 5 #]HR DePome IB | |PP365/2/0 YES /A8
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WBPE VAR?OO/OO-] sreer 2.6

compureo_FDS __oare _[~3/~70

cneckeo S € P oare _2_45.90

TABLE 8-1 (cConT.) o
CABLE
BOARD BREAKER LOAD CABLE /51ZE onrsc_rfb?

€.9kv UniTBD 1D 3 490V UwT B | 1PP122/2/0 VES/A.9
5 CCwpP /D IPP212 /2/0 YES /A.8
é #3 HRDR Pume | 1PP330 /2/0 yES JA-8

4 HoTwELi Pomp | 1PP241/2/0 YES /4.8

‘ll 7 | Srey, Mwn FEeb P 1PP 7 /LIOOMCM \/ES/A.?

69KV UnirBD 24 5 480V (‘J/erb 2PPI20/2/0 YES/A.8
g CB Pmpr 24 | 2pPP250/2/0 YES/4.
9 cewP 24 2PP125/ 2/0 YES/A. §

7 HorwerL Pomp 28| 2PP226 /2/0 YES /4.8

) 6 #3 Hre De Ame 24 | 2PP300/ 2/0 YES /A.8

¢.9Kv Umit Bp 2B 6 CB Pme 2B 2PP264 /20 YES/A.8
5 ccwp 2B 2PPI55 /2/0 YES/A.8

1 #3H1e D& forr 28| 2PP3IS [2/0 YES/A-8

v 3 23 HiR DR fome 4 | 2PP350 / 2/0 YES/A.8
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. _ COMPUTED ﬂpj oare /~3/~F0

cneckeo CGSCP  oate _2-1-90

TABLE S-| CconT.)
CABLE
BOARD BREAKER LOAD - |} CABLE/SIZE PROTECTED?
€.9KV UniT Bpe 3 CD Pume 2C | 2pP278/2/0 YES /A.8
Vi CCWP 2C | 2PPIgS/2/0 | YES/A:R
7 HeTwEw Pome 1B 2PP233/2)0 YES/A.8
V 5 #7 HTR DR Pump28| 2PP365 /2/0 YEs/A.8
€.9KV UniT Bo 2D 3 ¥gov UnmBD | 2PP 122 /2/0 YES/A.8
5 CCWP 2D 2 PP212 /300Mcm | NES/A.8
'S #3HrR DR Pore | 2PP330/2/0 YES/A. 8
4 HoTwWELL fomp | 2PP241 /2/0 YES/A-8
/ 7 STRY M Fp.Pmp | 2PPYT [400MM | YES/A.8
&.9KY SHTDN BD/A-A 2] Prze Hre YFMR| )PLYE50 /SOOMM YES/A.3
' SECONDARY | 1PLY6S| /Soomim
l - |PLYE52 / 500mcM '
- )PLYE53 [cpomem
69KV SHTIN By BB 2| PRzE HTR XFMR| | PLYT700 /S0omem | YES/4.3
v v SECONDARY 1PLH70] /500mcm ¥
| 69KV SwToN Bp28-B 2] PR2R HTR YFMR | 2PL4700/500 McM| Yes /4.3
' = v SECONDARY | 2PLH70] /500M(M ¥
s
<
>
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WBPE VAR?00/0077 secer _ 28 or
computeo P25 oare _{~3/-F8
creckeo SXCP oate 2'1'_-90
TABLE €-1 (conr,)
CABLE
BOARD BREAKER LOA D CABLE /SIZE onrsc_rsv?
C.9KY Suton B 244 2 PRz HTR YFMR | 2PLYE50 /Soomem | YES/A.3
SECONDARY | 2PL46S] /500 MCM
l 2PLY652 /500 MM N
2.PLH4653 / 500MCM
ag/‘(’/)%,
6.9KY Common Bo A 3 AB Com By XFMR| PLUOQ /ri00 mcm || <o /4.5
SEcowpary | PLYO] /400 MCH "
| PL402 /400mMcH e
J/ A
PLYO3 [/ 400MCM
PX”(
yES AT
(.9KV Common BpB 'S AB ComBDXFMR| pLy05 [ 400MM —No—/,q 5
SECONDARY | PLH06 [/ HOOMCM fz,,,ﬂ"»
l l PLY07/ 400 MCM 2
PL 408 / 400 MM
6.9 KV Comman By A 4 Swyd DisTXFMR| PL30I8 /300mcM YES JA.§
S ECONDARY
6.9Kv Common BpB 4 swyw> Dist YeMR| PL3019 /300mcr | YES /4.6
SECONDARY |
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WEPE VAR90013077 RJ
TABLE -1 (COAT)
CAEBLE
BIARD EREAKER LOAD _CABLE /Si2E PROTECTED
6.9KV Com BD AorB g 4%y Ui BDs | PLI625S [750mCM | YES/Aal)

EMERG XFMR | PLI§26/
SECONDARY | PLIG27/
pLis28/

PLI§3I /750 mem
PLIEI2/
pLIE32/
PLis3 [

PLI37 / T50mer
pL§33/
PLIL3Y/
pLISYO/

PLIEY3 /750 mem
PLISYY /
PLILYS /

/ ) \’ PLICHS ) ]




| Tahble -2 [/ists JE C/rcu/ls which are /aaff
of This analysis and nofes prolection,

TAELE €©-2

| ' CABLE
. ROARD . | BREAKER LOAD CABLE/SIZE ' PROTECTEL
¢.5Kv Swron BD /A /3 CS Pomp | IPP625A/2/0 YES/A.|
q SHTON XFMR | 1pp7594 /2/0
S SHTDN XFMR | 1PPIS0A /2 /0
14 RHR Pump | IPPSI5A/2/0
15 SL Pump //’/"600/4/2/0
I8 | CnrChee Pore | |PPS50A/2/0
9 ERCW Pump | 1PP68IA [2/0
3 ERCW Pume JPPLTISA/2/0
)0 AFW Pume | PP 6504 /2/0
3 SHTDN XFMR | IPP7564 /2/0
v 20 PRZR HTR 1PP8OOA [ 2/0 V
o
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TABLE R-2 (conT.)

BOARD

BREAKER

VA 11030 (Wh-7-79)

6.9KY SHTDN BB

{

€KV SuToN Bp24-A

4
.
S

I'S

/%

10

I3

20

IS

CABLE
LOAD CABLE/SIZE PROTECFET
RHR Pymp 1PP5878 /2/0 YES /4. ]
SHTDN XFMR | IPP765B /2 /0
i |PP753B /2/0
ST PumP IPP&I2ZB/2/0
CenTChHRG Pump | IPPSE2LB /270
ERCW Pymp IPP712B/2/0
ERCW Pump | |PP700B/2/0
AFW Pump IPP652B/2/0
SHTDN XFMR 1PP762RB/2/0
CS Pume IPP63TE /2/0
PRZR HTRS JPPB20B /2/0 /
CS Pump | 2pP6254 /2/0 | vES/A.]
SHTDN YFMR | 2PP514 /2/0
SHTDN XFMR | 2PP7504 /2/0 )
RHR Pump | 2PPSISA/2/0
SI Pump | 2PPs00A /2/0 i
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- WBPE VAR Y00/007 32 MLE_
TABLE ¥-2 C(CcowT,)
CABLE
ROARD BREAKER | LOAD CABLE/SIZ2E PROTECTEL
éq KV StTom BD ZAA /% C ENTCHEG PamP | 2 PP5504 /2/0 NES/A ]
9 ERCW Pump 2PP6754/2/0
Q ERCW Pume | 2PP68TA /270
10 AFw Pomp | 2PPgS0A[/2/0
3 SHTON YFMR | 2PPIS64 / 2/0
y 20 Peza HTRS | 2PPBO0A/ 2/0 V!
6.9KY SHTDN Bp2BB 4 RAR Pyme 2PP5%78B /2 /0 YES/A. |
4 SHTON YFMR | 2PP7ESB /2/0
S SHTDN YFMR | 2PP153B /2/0
5 SI Pume 2PP6I2B /270
T3 CenTCHRE Pump | 2PPS562B /2 /0
9 ERCN Pomp | 2PP700 B/ 2/0
g ERCW Pump | 2PF 728/ 2/0
/0 AFW Pomp | 2PP662B/2/0 .
3 SHTDN XFMR | 2PP7E2B /2/0
)3 csS Pump 206378 /2/0
\4 20 PRzE HTRS | 2PP820B [2/0 vy




TABLE ¥-2 CC‘0N7>

ROARTD

BREAKER

LOAD

] CAgLE/S/Z-E

CARLE
P'@"’ECT_ED ;

WA 11030 (WkA-7-75)

|

iy

20

SHTDN YFMR
SECoNDARY

SHTDN XFMR

|

SHTDN XFMR
S ECoNDARY

\’

PREA HTR YFMR
SECONDARY

}PL50L///4/ ;
1PLS0Y2A /

lPLSo;IA./ [
//’LS‘O;ZA/ ‘
/PLSOSZ/,I/ l

}/)L.S'o/_{sA/
1PLse41A )/
/PLSOL[gA/
jeLS049R/
IPLS0SS A/
/PLSO%/;/
1pLS057A/
)/)L§O;ZA/
IPLSogc}A/ \El/

1PLY626 A /So0#cr)

! PLSO‘/OA/? 50MCH

1PL5OSOA /T50MCH

P 50#5’4/750»«(/4

PR

‘/Es‘_/»/g@ L
'Ne7/ A. 2]}2 9

5
e

Y

YES/ 4.3
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' TABLE 8-2 (ConNT)
|
| CABLE
'\ BoAED BREAKER LOAD CABLE[SIZE | PRITECTE?
yes & P
69KV SHTON BD BB 3 SHTDN XFMR | |PLS060R /750 Mcm w%-//?.ZPZ
E SECONDARY | [PLS061B/ |
J/ [PLS‘OéZB/ f‘%wa
1PL5063B/ e
j/ 1PLS064R/ ”ZZ L
4 SHTDN XFMR | IPL5070 B/750MM
| SECONDARY | IPLS6IIB/ |
: JPLS0 728 /
l ‘L 1PL50738/
1PLS074B/
c SHTDN XFmR | 1PLS0658/750McM
SECONDARY | IPLS066B/
1PL5067B/
1PL5068B /
1PL50698 /
)PLSOIS B/
JPLS0B /
JpL50T18 /
IPLS07RE /
% |PLS01IB/ \
20 PrzE. HTRXFME | IPLHETSB /Soomch| YES /A3
v ¥ SECONDARY | 1PLH676B /500MM v

VA TTO30 (WRM-7-75)
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TABLE §-2. CConNT)

CABLE
RBOARD BREAKER| LOAD CABLE /SI2E PRITECTED
lu:-«h".'h
y& o K9
SHTDN ¥FMR | 2PL5040A4/750MM | —ma LA, 2| 02
SECINDARY | 2PL5041A /

|

j/ 2P15042A /

o}

pa
s

6.9 KY SHTDM BE2AA

-

2PL50493A /
2P150444 /

%
4
b

e W

N TS
W ’
e

SHTDN YFMR | 2PLS0S04 /750 Mcr 2
SECOIWDARY | 2PL5051A/
2PL50524/
2PL505%34/
ZPLSOS‘{A/

Wll,ll

mé—————i

SHTDN XFmR | 2PL 50454 /350mc

SECONDARY |2pPL5046A/
2pPL50474 )/
22150484/
2PL50494 )
2PL5055A /
2P150544 /
2PL5057/
2PL505%4/
v \% 2PL50594/ /

20 Peze. Hre YFMR | 2PL 46254 /SoomecM | YES /A3
/ v SECONDARY | 2PLYE264 [S00 rem v

VA 11030 (WM-7-75)




WEBPE VAR 500 (097 i BE I}R,

SHECKED

|  T4BLE 8-2 CconT)

| CABLE
BOAKRD BREAKER | LOAD CABLE /SIZE PRITECTE.
| YE S
?éﬁkv SHTDN BD 1B8-B 3 SHTDN XxFMR |2PL5060B /750McM | ~674,2 "
, - KZ
SECONDARY |2PLS061B/ |
| ' 2PL5062 B /
l 2PL50638 / 0%
% 2P150648 / ﬁb
| gl SHTDN XFMR | 2fL5070 B /750 Mcm fj -
; | SECONDARY |2PLS011B/ ' 44
,‘ 2PL50728 /
J/ l 2PL50738B/
| 2PL50748 /
g SHTDN XEMR | ZPLS06S B/ 750 Mcm
S ECONDARY |2PL5066B/
2PL50678/
2PL50688/
2P150698/
2£L50758/
2PL50768 /
2°PL5071B /
2°L5078E/
V l/ 2508/ v y
20 PR2R HTR XAMR | 2PLHETSB /Stomem | VES /A3
] v SECONDARY | 2PLHETER /soamcm J
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9. CONCLUSIONS

The results of this calculation are summarized in Section 8. All cables,
except the 2/0 cables from the penetrations to the RCP PT fuses, are
protected against reaching temperature for insulation damage or
auto-ignition as indicated in Tables 8-1 and 8-2.

It is recommended that the IAC51 relays be reset at a lower value, at 800
Amp primary current as demonstrated in time current plot A.1 for the )
alternate supplies for 6.9kV Shutdown Boards and plot A.9 for the main ?2'2
feeder breakers on 6.9kV Shutdown Boards. Such a revised setting will
provide superior protection against overcurrent for 6.9kV Shutdown Board
feeders, which carry a maximum current of 605.8 Amps.

It is recommended that the 2/0 cables from the pentetration to the RCP PT
fuse be upsized to a minimum size of 300MCM. 300MCM cables will be
protected for thermal damage as shown on time-current plot A.10. DCN
M-16432-A will implement the above recommendation.

10. APPENDICES

. Appendix A - Time Current Plots (See following pages)
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15610254G11-G12 7.8,13,16. 20
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Ferchaser Tenneszee Yallev futharity Jgki‘
Dat~ af Test 5-23-91 Purcnaser’s Order MYo. JONLE-746738 5.0. C0812433 £.0. Na. AN 5493 -19
Core 0A/FOA/FOA  FPhase_ihree Hertz 40 lnsuisting Fluid 0il L. Spec. MM 5695-08 FPolrity See 1.7.3]" "
ing H Vinding : I Hinding A |
n 23000/44000/55000 KV4 24000/322000/ 40000 KVA 24000732000/ 40000
Yoltage 1641000 Valtage 6900 Vol tace 69000
For oalaritv. sdditigual tap veltaces and connections. sce Insiructian Plates MLH 5695-10 and HLM 5895-1],
RESISTANCES, EXCITING CURRENT, LOSSES AND [MPEDANCE---5ased on noraal rating, unless otherwise stated. Losses and regulation
are based on wattaster measuresents. For three chase transformers the resistances are the sua of the three ohases in series.
- 1 ' 1 I . 1 1 Y
| RESISTANCE IN OHMS AT 73'C | g eycrTe ! wo Logp | 161.0 Ko !6§-0 kY 8. k
] 1 CURRENT 'LOSS WATTS! [D 6.9 kV 1 T0 6.9 kY o1 70 5.9 £y
crrp oy | ¥ IHDINGS y AT 190 % ) AT 100 1) : ) ! ]
SERIAL A0, | + RATED " "RATED | 6500 ke | 16500 kvA 16500 3
- ] ) ;‘ 1. ~ l
| ! ! | YOLTRE ; VOLTAGE ILOAD LOSS + 1 [MP +iDAD LOSS ' % INP  +LOAD LOSS ¢ 1 IHe
' 4 h ! ! Y ' ' (ATTS 754! 75C WATTS 75*C! 7s'C ATTS 754C! 75iC
HLASS9SH | 1.5928 1 0.007% 1 0.0076 i 0.192 | 47830 37951, 498 3752 E 4.95 :' 21894 ; 9.29
; ; : : : : f i . . ,
7 ’ ] i T ' i T T T t
! ] t [} ] I | ] ! t 1
{ 1 ] T i T T T T ] ] T
1 1 1 1 1 1 ) 1 } ] ]
\ T 1 v T T T T i T 4
] I ! [ 1 i I ] i { !
T 1 3 ] T ) 3 v T ] T
I I I ] i 1 ] 1 1 [} !
i ‘ (T0TAL L0SS: LIHP 75 CiTOTAL LDSSE 1IMP 7S'CiTOTAL LOS5: 4P 75:C
AYERAGE L0092 1 47640 1 85081 4.98  © 81927 | 4.95 ! 133538 7 .29
BUARANTEE L0300 T sa00 ¥ 1 s o - 0 s T - T
; . (00T PF  ,  S0LFF | a0l PF | 1of
SESULATION AT 75°C |GVERBSE L 035 L% T |
' GUARANTEE ] 2 - ' —- '
.FJURE RISE---fverige rise in dearees C, corrected to instant of shutdown of transforaer.
1 Ho. i1 HLKSS9S1 with windings connected and loaded ic follows:
H__ Winding 148.925 kv 127.9 Aap.: % Winding 5.2%6 ky 2200.8 Aag.:
! dinding 6.296 by 2200.8 Am0. until constint temoerature rise was reached. .
: RISS OF WINDINGS 5Y RESISTANCE ; 0 | AMBIENT Tewp. | HINDING HOT SPOT RISE
t - - N 1 } - ~
LOAD ] . ] ! Voeusrawtes P FLUID v [NSOING 1 IDLER o ! I "
CORsTewst 1 A X4y | CURRRHTEE « pise 1 Yaree ! onfogy ' M e
lo0i__ i 478 . 403 4 505 4 85 | s 2.9 : :
1871 5 463 o 4Tl 195 1 85 ¢ sig 7 T ' i
: : : : ; | : : : i
c o7 ! t, v TEST YOLIAG TOURATION OF TEST
: # o 161000 X 34 i 50
AFPLIED POTENTIAL TESTS i H : 4900 : ) i 50
: Y : 4990 ) 3 : 50
iVoltige apoiied between eacn winding and all : Hiring,Fans | 480 | 1.3 : ba
other wingiaes connected to core and around. ) : v Fuags X X '
RERARKS  This iransforner was subject ta and succassfully withstood the inoulse tests applied 1n accordance
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Flant.
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. VERIFICATION WORKSHEET —3(15PT LE
FOR CALCULATIORS MEDWUM VOLTAGE APPENDIX R
AND REG. GUIDE . =)
Task No. PWL Title ASSQOCIATED CRCUITS ANALISIS
Document No. WRPEVARA00|007
Revision 2
QUESTIONS TO BE ADDRESSED

1 Were the inputs correctly selected at the correct revision level, and
orporated t e ? YES
2 Are the assumptions necessary to perform the design activity
adequately described and reasonable? Where necessary, are assumptions
identified for subsequent reverification after the detailed design
| aet ? YES

| ATe the appropriate quality requirements specified?

e the 0 te a a [ ed?

including issue and addenda properly identified, and are their

3a

3b

4 Are the applicable codes, standards, and regulatory requirements
requirements for design met? YES

S Have applicable construction and operating experience been
congidered?

6 gave the design interface :gggi:gmggts been satisfied? NES

7 s ap appropriate design method used? NES

8 Ls the output reasonable compare uts? NES

. 9 Are the specified parts, equipment, and processes suitable for the
required application? Are all applicable construction specifications
|_referenced on the drawing(g)? :

10 Are the specified materials compatible with each other and with
the design envirommental conditions to vhich the materials will be

12 Are accessibility and other design provisions adequate for perfonning
needed majntenance and repair?

13 Has adequate accessibility beemn provided to perform the inservice

¢ o b d ?
14 Has the design properly considered radiation exposure to the publie
_and plant persopnel?

15 Is the acceptance criteria incorporated in the design document
sufficient to allowv verification that design requirements have been
satisfactorily accomplished? YES ‘

16 Have adequate preoperational and subsequent periodic test requirements
b aporo ately d?

17 Are adequate handling, storage, cleaning and shipping requirememts

|_specified?

18 Are adequate jdentification requirements specjfied?

19 Are requirements for record preparation review, approval, retention,

etc,, adequately specified?

For Calculations, only questions 1, 2, 4, 6, 7, 8 and 15 are considered
applicable.

. Independent Verifier J4OSEF BARTOS /7 PRBoas log. 2-28-92
Print/Sign? Date
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Ampacity Requiresents for the CSST C & D Cables to the 6.9KV Shutdown Boards

BOARD NAME

6. 9KV SHTDN BD 1A-A
6.9KV SHTDN BD 1A-A
6.9KV SHTDN BD 1A-A
6.9KV SHTDN BD 1A-A
6.9KV SHTDN BD 1A-A
6.9KV SHTDN BD 1A-A
6.9KV SHTDN BD 1A-A
6.9KV SHTDN BD 1A-A
6.9KV SHTDN BD 1A-A
6.9KV SHTDN BD 1A-A
6.9KV SHTDN BD 1A-A

6.9KV SHTON BD 1B-B
6.9KV SHTDN BD 1B-B
6.9Kv SHTON BD 1B-B
6.9KV SHTDN BD 1B-B
6.9KV SHTDN BD 1B-B
6.9KV SHTDN BD 1B-B
6.9KV SHTDN BD 1B-B
6.9KYV SHTON BD 1B-B
6.9KV SHTDN 8D 18-B
6.9KV SHTDN BD 1B-B
6.9KV SHTON BD 1B-B

6.9KV SHTDN BD 2A-A
6. 9KV SHTDN BD 2A-A
6.9KV SHTDN BD 2A-A
6.9KV SHTDN BD 2A-A
6.9KV SHTDN BD 2A-A
6. 9KV SHTDN BD 2A-A
6. 9KV SHTDN BD 2A-A
6. 9KV SHTDN BD 2A-A
6. 9KV SHTDN BD 2A-A
6.9KV SHTDN BD 2A-A
6.9KV SHTDN BD 2A-A

\CSSTCAB

UNIT 1 ACCIDENT & UNIT 2 NORKAL OPERATION/HOT STANDBY

conp

13
14
15

10
18

20
21

13
14
13

10
18

20
21

13
14
15

10
18

20
21

HOTOR NAME

CNTHT SPRAY PMP 1A-A

RHR PUNP 1A-A

SAFETY INJ PHP 1A-A

ERCH PMP A-A

ERCW PNP B-A

AUX FEEDWTR PHP 1A-A
CNTFGL CHRG PP 1A-A
6900/480 XFMR 1A1-A (KVA)
6300/480 XFHR 1A2-A (KVA)
PRIR HTR 6P 1A-A (KVA)
PRIR HTR &P 1D (KVA)

CNTHT SPRAY PMP 1B-B
RHR PUNP 1B-B
SAFETY INJ PHP 1B-B

‘ERCN PP F-B

ERCW PNP E-B

AUX FEEDWTR PMP 1B-B
CNTFGL CHRG PMP 1B-B
6300/480 XFMR 1B1-B (KVA)
6900/480 XFMR 1B2-B (KVA)
PRIR HIR GP 1B-B (KVA)
PRIR HIR 6P 1C (KVA)

CNTNT SPRAY PMP 2A-A

RHR PUMP 2A-A

SAFETY INJ PHP 2A-A

ERCW PHP D-A

ERCW PHP C-A

AUX FEEDNTR PMP 2A-A
CNTFEL CHRG PMP 2A-A
6900/480 XFMR 2A1-A (KVA)
6900/480 XFMR 2A2-A (KVA)
PRIR HTR &P 2A-A (KVA)
PRIR HTR 6P 2D (KVA)

HP/KVA

700
400
400
800
800
600
- 600
2000
2000
300
300

TOTAL

700
400
400
800
800
600
600
2000
2000
300
300

TOTAL

700
400
400
800
800
600
600
2000
2000
300
500

TOTAL

CONNECTED
fLl

32.6
30,0
3.0
63.0
63.0
49.5
43.0
167.3
167.3
41.8
41.8

752.4

32.6
30.0
3.0
63.0
63.0
49.5
43.0
167.3
167.3
41.8
41.8

752.4

32.6
30.0
31.0
63.0
63.0
49.5
43.0
167.3
167.3
41.8
41.8

752.4

THIS SHErT ADDED BY REV 2.3

ACCIDENT
FLI

32.6
30.0
31.0
63.0
0.0
49.5
43.0
167.3
167.3
0.0
0.0

605.8

32.6
30.0
31.0
63.0
0.0
49.5
43.0
167.3
167.3
0.0
0.0

605.8

0.0
0.0
0.0
63.0
0.0
49.5
43.0
167.4
167.4
0.0
0.0
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Aspacity Requireaents for the CSST C & D Cables to the 6.9KV Shutdown Boards

BOARD NAME

6. 9KV SHTDN BD 2B-B
6.9KV SHTDN BD 28-B
6.9KV SHTDN BD 2B-B
6.9KV SHTON BD 2B-B
6.9KV SHTDN BD 2B-
6.9KV SHTDN BD 28-
6.9KV SHTDN BD 2B-
6.9KV SHTDN BD 2B-
6.9KV SHTDN BD 2B-
6.9KV SHTDN BD 2B-

B
B
B
B
B
B
6.9KV SHTDN BD 2B-B

UNIT 1 ACCIDENT & UNIT 2 NORHAL OPERATION/HOT STANDBY

CONNECTED ACCIDENT
conp HOTOR NAME HP/KVA fLI FLI
13 CNTHT SPRAY PMP 2B-B 700 32.6 0.0
14 RHR PUMP 2B-B 400 30.0 - 0.0
153 SAFETY INJ PNP 2B-B 400 3.0 0.0
8 ERCW PMP H-B 800 63.0 63.0
9 ERCH PMP 6-B - 800 63.0 0.0
10 AUX FEEDWTR PHP 2B-B 600 49.5 49.5
18 CNTFGL CHRG PMP 2B-B 600 45.0 0.0
3 6900/480 XFMR 2B1-B (KVA) 2000 - 167.3 167.4
4 56300/480 XFMR 2B2-B (KVA) 2000 167.3 167.4
20 PRIR HTR 6P 2B-B (KVA) 500 41.9 41.8
21 PRIR HTR &P 2C (KVA) 300 41.8 0.0

152.4 489.0

NOTES Above values are conservative for the folloving reasons:

1.AIl redundant equipment is considered to be operating in the
accident unit,

2.Assuses all loads 6n a 6.9KV Shutdown Board have the same
pover factor - vorst case.

d.Transforaer ratings are used but the actual lead on each
transformer is less than the rating.

4.For the unit in an accident, the RHR, Safety Injection and
Centrifugal Charging Pusps are considered to.be operating on
each train vhich vould be for a short time duration since two
of the three pusps are high pressure pumps and one is a lov
pressure -pusp.

J.The pressurizer heaters vill be an intermittent load in
the non-accident unit to saintain pressure control.

Above listing has Unit ! in an accident and Unit 2 in Hot Standby,
but the ampacities calculated also apply to Unit 2 in an accident
and Unit 1 in Hot Standby by using the accident and non-accident
aspacities,
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