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ELECTRICAL POWER SYSTEMS

AL, SQURCES

SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.8.1.2 As a minimum, the following A.C. electrical power sources shall be OPERABLE :

" One circiit hetween the offsite transmission network and the Onsite Class
1E Distribution System, and

b. Two standbfy diese] gunerators each with 3 separate fuel tank containing 2

minimum voiume of 60,500 gallons of fuel.
W: MOUL S and Moce 6 with water level in the refueling cavity < 23 ft
above reactor pressure vessel flange.
ACTION:

With 1ess than the above minimum required A.C. electrical Wcr sources OPERABLE.

immedistely suspend all operations involving CORE ALTERATIONS, pusilive resclivity
changes. movement 0f irradiatec fuel, operations with a pot.em?l for dr mm? t
reactor vessel or crane operation with loads over the spent fuel pool. iate {
1;.1%1ate actions to restore the inoperabie A.C. electrical power source to OPcRABL

£latus.

SURVETLLANCE REQUIREMENTS
4 B1 2 The above required A.C. electrical power sources thall be demonstrate

ted
OPERABLE the performance of each of the requirements of Specifications 4.8.1.1.),
4, ‘1.1.2b¥exceo for Specification 4 R1.1 23 3). and 4 R ]Spf 3

4.8.1.2.1 The alternate onsite emergency power source shall be demonstrated
functional by:

a.  Within 4 hours of taking credit for the onsite emergency r source as @
standby diesel ge~erator, verify it starts and achieves steady state
voltage (+JU%) and trequency (+28) in 5 minutes.

b. Within 4 hours of taking credii for thc onsite emergency power source as a
standby diesel generator and every 8 hours thereafter, verify the
emergency power source is Capable ol being gligned to the  uired ESF bus
by performing @ breaker alignment check.

An alternate onsite emergency r source, capab'e of suRpl yirg power for one
}ra)n of chutdown cooling ma substituted for one of Lhe required diesels for
14 © conseculive days (SK 4 8.1.2.1 1s the only requirement applicable).

7} consecutive days for JRFO5 and 2REO4 Refueling Outages only.

LR TN S
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LLLCIRICAL POWER SYSTEMS

A.C. SOURCES

SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.8.1.3 As a minimum, the following A.C. electrical power sources shall be OPERABLE:

a One circuit between the offsite transmission network and the Onsite Class
1E Distribution System, and

h One standby diese) rator with a sep{ratc fuel tank containing a2
minimum volume of 60 500 gallons of fuel.

APP( {CAE.ILLII MODE 6 with water level in the refueling cavity > 23 ft above the
reactor pressure vessel flange.

ACTION:

With 1ess than the above minimum required A.C. (ﬁ\ectriﬂl mgr sources OPERABLE
immediately suspend all operations involving CORE ALTERATIONS. p?swtive reactivity
changes . movement of 1rradiated fuel, operations with a ntial for draining the
reaclor vessel or ¢rang operation with ?ods 8ver the § Tuel pool. immed atgl{
121%15te sctions to resture Lhe inpperadie A.C. electrical power source to L
stotus.

SURVEILLANCE RCQUIRCMINTS

A 813 The above required A.C. electrical power sources shall be demonstrated
OPERAB.E by the gorfor‘mnce of cach of 1he rsquirmnts of Spfcificet"ons 48111,
4 8112 (except for Specification 4.8.1,1.2a.3), and 4.8.1.1.3.

VEC e o 00t
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LLECTRICAL PONER SYSTEMD

L. SQURCES

211 TROWN

ILIMITING CONDITION FOR OPCRATION

3.8.2.2 DC electrical power subsystom shal) be OPERABLL g&sugport the OC electricel
mg&sgritm .absys() required by LCO 3.8 3.2, site Power Distribution -

,,, DL DAL

APPLICABILITY: MODES 5 and 6.

With one or more required UC electrical power subsystems inoperable. “mmediately
declare affected required feature(s;) inoperable UK

- immagdiately initiate action to sus retions with a
potential for dreining the reactor vessel, suspend a)) rat? mvolvm? CORL
ALTCRATIONS, positive reaclivily changes, o~ movement of i1rradiated fuel. initiate
correclive action to restore the required DC electrical power subsystems

to OPLRABLL status es soon as possible- .

eepressurize

SURVEILLANCE REQUIREMENT

M——m
4.8.2 2 The abeve required M—éﬁ&ﬁr—bﬁw DC sources shall be
cemonstrated OPERABLE 'n accordance with Specification 4.8.2.1.

TN S w29 01
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ELECIRICAL POWER SYSTEMS

QNRITE POWER DISIKIBULION

2HUTDOWN

LIMITING CONDITION FOR OPERATION
e, e T T A = - L e T S

3.8.3.2 The necessary portion of AC, DC, and AC vital bus electrical power
&s%t»gt‘.on subsystems shail be OPERABLE to support equipment rejuired to be

(3
Attt —HRE 01 O Rg-er e A 1Ea - Do S5 —SHa H-De-Ererg: 260—+A-the Speeti+ed

- Cha 4-
oAl ST P ue (AR et 2+ vl
APPLICABILITY MODES 5 and 6.
ACTION:

With one or more required AC. DC, or AC vital bus clectrical power distridbution
subsystems inoperable, immediately declarc associated supportec required feature(s)
noperable OR —any-ofihe-sbove—roguired cloctrical bus

Poquicad-manner . Tmmediately initiate action to suspend oporations with a potential
for draining the reac.or vessel, suspend all operations involving CORE ALTERATIONS,
positive rpartwn{ .'hm?es.-oc movement of {rradiated fuel, and immediately initiote
corrective action to restore recuired AC, DC, anc AC vital bus electrical power
distribstion subsystems to OPERABLE status and declare associated required residual
heal removal subsystamis) inoperable and not in cperation. emergize-the

: ol : 65 b1 I

. #t ; ithin 3 ROUrS -
mmﬂwwmu :

SURVETLLANCE REQUIREMENT

e R e e e ————— e ]
4832 The6PEEH 1106 bussts hallbe-Geteaninnd-ARargiaad—10-the +oquirad-Raaner—at

: LAk gn
he-busses~ Verify correct breaker alignment and voltage to renuirec AC DC. and AC
Vite! bus electricel power distribution subsystems at least once por 7 days

IS 9404.200 001
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REFUELING OPERATIONS
3/4.9.12 FUEL HANDLING BUILDING EXHAUST AIR SYSTEM
LIMITING CONDITION FOR OPERATION
3912 The FHB Exhaust Air V'stté;nw‘—g%h‘sed of the following components shall be

OPERABLE :

3. Two 4ndependent- oxhaust air filter trains,

b. Two of Three independent exhauct booster fans,

€. Two of Three irdepondont main exhaust fans, and

. Assocrated dampers
APPLICABILITY: Whenever irradiated fuel 1s in the spent fuel pool
ACTION

a With less than the above FHB Exhaust Afr System components OPERABLE but
with at least une “HB exhaust air filter train, &we one FHB exhaust
booster fan, twe onc FHB main exhaust fan  and associated dampers
OPtRAGLE, tuel movemt within the spent fuel pool or crane operation with
loads over the spent tiel pool may proceed provided the OPERABLE FHE
Exhaust Air System componenls are capable ot being powered from an
OPERABLE emergency power source and are in operation and discharging
Lhrough at least one train Of HEPA fi1lters and charcoal absorbers

v With no FHB exhaust 11 T1T0er Lrdinipigtdidob~idiai-two-FHB-exbhaust -boostor
Toh) it bbagts Lodis $ R Midtefambedrot—dahohd a5560 vat 06
OPCRADLL, suspend all operations involving movement of Tuel williin Lhe
spent fuel pool or crane operation with loads over the spent fuel pool
thiategdodeg bt one (L0 enkanot-36 13 iLer 15810 Lwirdmbtabd ot d —nss e
{e;“tmwmr fok o ACtnIttbG—GaRPer s Gt FOLTOre0 {a—hbhid £
‘. -

¢ The provigsions of Specification 3.0.3 arc not applicable
SURVETLLANCE REQUIREMENTS

TR . e NBREL ey

£9..2 The ahove r‘mn’rér‘i» FHB Exhaust Afr Systéﬁu—;;ﬁ;ﬂl be demonstrated OPERABLE :

8 AL least once per 3] days on a STAGGFRED TEST BASIS by initiating, from
the control room, flow through the HEPA filters and c(xarcoa‘ absorbers anc
verifying that the system operates for at least 10 continuous hours with
the heaters operating with of-the-three the operable exhaust booster
fans and twe-ef-t&e » the operable main exhaust fans operating to
maintain adequate air flow rate;

AL Teast one FHB Cxhaust a1r Tilter train, one 1113 exhaust booster fan, end one FHE matin exhaust
fan arc capable of being powered from an OPCRABLL onsite omeraenCy DOwer Source

SEBENE WY (U
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3/4 1 . "RTCAL POMER SYSTEMS - BASES
b e 3/4 8.3 A.C. SOURCFS. D.C. SOURCFS. and ONSITE POWER
BiétR1binou -~ pad€
Ihe OPERABILITY of the A.C. and D'? power sources_?nd associgted distribution
DR ety relafls Sotmert reuires Tor LT EBRCTAL| BEAIIAEIE 9, kel
and (2) { Dﬂ:ﬂd cor?ro?egf acc&dené conditions within the facility. The

he mtigation a
minimum specified 1 t and redundent A.C. and D.C. power sources a
g15tribut on systoms satis ! the requirements of &enemﬁ Design Eriterion 17 of
Appendix A t. 10 . R Part 80,

The ACTION requirements specified for the levels nf degradation of the cr.ier
iourses provide restriction continued facility operation commensurate with the
evel of degradation. The OPERASILITY ?f t e r sources are consistent with the
ntial condition assumptions of the sa Ety analyses and are based upon maintaining
at least two redundant E‘eﬁ 8f onsite A.C. and D.C. Qo«er sources and assoctiated
distribution systems OPERABL ?uﬂ accident conditions coincident with an assumed
loss-of-0ffsite power and single failure of the other onsite A.C. sourc . The A.C.
ano D.C. source allowable ?ut-of service times are based on Regulatory Guide 1.93,
‘Avatlabi ity of flectrical Power rces. " D'?",Q?'f" 1974, When one standby diesel
gﬂerato? r;:i {noperab e.bth:{e i¢ zn ?ddwtwna th ngc uigggnttggtvm tmtthe
U . subsystems, trains, components a v ,
rw?ﬁ?n&g%&ﬁm g':tandhﬁid*esoi enerators as a source of emergency power. are
2150 OPERABLE. and that the steam-driven auxiliary feedwater is LE. Tmi
reguirement 15 intended to provide siur nce that oss-of-offsite power event wil
not result 1n a complete loss of safety function o cm%ica\ systems durin
period one of the standby diesel ?enerators 1$ 1noperable. The term, verify, as
used 1n this context means to administratively check by examining l0gs or other
information to determine 1f certain c ents are out—?f-servwce for maintenance or
other reasons. 63 %s ngt mean 10 perform Lhe Survelllance Reguirements needed to
demonstrate the OPERABILITY of the component .

The OPERABILITY of the minimum specified A.C. and D.C. power sources and
associater distribution systems during shutcown and r‘ef*ohng ensures that: (1)
‘.:»;e f;ga}&g c:ndbfzgmn}?i_ned %n‘thg shutgmtq or rl;gfue {ng]condig?nf for exuiepdgg
t r . an sufficient instrumentation and control ca ity 18 availahle
for monitering and mingamsng the unw stafus‘ - .

The alternate onsite emergency r so#rce will be capabls of being loaded
with, but not 1imited to. one tm? g the following fg-n t; RHR, ECW, CCW.
essociated instrumentation, Control Roowm Makeup and CleanUp Fiitration System and a
150 ton EAB Chiller. This alternate onsite emergency power source will capable
of be1ng started and loaded in sufficient time to prevent the reactor coolant
tesperature from exceeding design 1imits.

The Surveillance Requirements for demonstrating the OPERABILITY of the diesel
generators are_in aﬁcggdanc mgh the recommendations of Regilatory Guidea 1.9,
Selection of Dies nerator $t Capari® - for t&engby Power Supp”ies,” sstmn 2.
December 1979; 1.108, “Periodic estlng of Jese erator Units Us 95 51%
tlectric Power Systems at Nuclear Power Plamts.” Revision 1. August 77, and ASTM
0975-81, ASTM DI552-79. ASTM [i2622-B2. ASTM D4294-83, and ASTM D2776-78. The
sundb; diesel generalurs auxiligry syst are designed to circulate wam 011 and
warter Through the diesel while the diesel 1s not running, to preclude cold ambient
starts. For the purposcs of surveillance testing, ambient conditions are considered
10 be the hot prelube condition.

SOUTH TEXAS - UNITS ) 8 2 B 3/4 8-1

INC RN 001
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BEFUELING OPERATIONS
BASES

3/4.9.10 and 3/4.9.11 WALLR LEVEL - REFULLING CAVITY AND STORAGE POOLS

The restrictions on winimum waler leve) ensure Lhal sufficient water is
available 10 remove 99% of the ass 10% 1odine gap activity released from the
rupture of an 1rr?d1 ted fuel oss?nb y. The minimum water depth 1s consistent with
the assumptions of the safety analysis.
3/4.9.12 FUEL HANDLING BUILDING EXHAUST Al ,YSTEM

The Timtations on the Fuel Handling Building Exha*st Air System ensure that
all racnoactwg material released from an irradiated fuel assembly wiil be filtered
through the HEPA f1iters and charcoal absorber prior to discharge to the atmosphere.

ration of the oaystem with the heaters operatm? for at least 10 continuous hours
in a ggderv gem 1s sufficient to reduce the buildup o mo1s%ure on Lhe absorbegs
and HEPA fi1lers. The OPERABILITY of this system and the resulting 1odin remov

?gcity ere consistent with the assumptions of the safety anslyses. AN; NG10- ago

be used as a procedural guide for surveillance testing. 18 %eeci ication has
en modifred by a note that stat;s at least on FHB exhaust air filter train, one
FH8 exhaust booster fan, and one FHB main exhaust fan are capable of be1na powered
from an Onsite emergency power source. This note ensures that required FH $xhaust
train components will have a emergenc¥ power source available, even 1f the Timiti
conditions for operation can be satisTied. ixamgles f ona16i gqenc r
sources that satisfy this requirement are: In all £S/ T (8}( LE
diese] rator for ghe associated required components; IN MODES/CONDITIONS be
MODE 4.1Tb) OPERABLE ESF diesel geneg?t r capable of §u991y1ng the required
components via cross tied trains, allowing one diese! generator to sugply aln
required components. (c) Ar opgroved Non-safety related diese! generator, capable of
supplying the required filter train loads in conjunction with an ESF diesel.

3/4.9.13 SPENT FUEL POOL MINIMUM BORON CONCENTRATION

The restrictions on the boron concentration of the spent fuel pool ensures that }he
rack K., 1s maintained esi than or e%ual to 0.95 in tl?e ivent that one or more u@
asseabiles are improperly loaded in the spent fuel poo! storage racks (with res?ec

1o Specification 2.6.). “Since the presence of boron is ensured, tg\e rack will
be maintained_iess than or equa! to 0.95 in the event of improper 'oading oY fuel

?ssemnea. This boron concentration is ngre than adeq'fate to ensur$ the K,

imit of 0.95. specified in Specification 5.6.1.1.a. will mul be vivlaled ufider Lhe
following scenarios:

(1) in Region ], any misloading of Category 1. 2, 3, and 4 assemblies: or,

(2) in Region 2, the misloading of one Category 1 assemdbly into the center of a
fully loaded checcerboard area also containing Category 1 assemblies: or.

(3) he misloading of a Categcry 1 assembly in @ Region 1 rack adjacent to a
Eategory 1 asSembly 1in :ggea‘.on 2 raclg " )

This boron concentration Hmi% fs the valuy nuw:.:ar% Lo ensure Lhel the 0.95 K,
imt for rack criticality will not be violated in the event of a Category 1
assembly dropped 1n the gap between the pool wall and @ Region 2 reck module.

SOUTH TEXAS - UNITS 1 8 2 B 3/4 6.3 Unit 1 Amendmont No. 43
Umt 2 - Amendment No. 32
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Eng‘lneering.l’est Guidelines for the Vendor Site Testing
of the Alternate Diese! Generator Unit (NDG)

These guicelines were developed tor testing the referenced machine and should
be considered typical of the testing to be performed for application of the
Alternate D1ese! Generator (NUG)

keference

Specification for Temporary Diesel Generator Unit
wabash MDG-4 lnstruce'tl?gn Manual

1. Specification Requirements

A Capable of starting énd running continuously without the aid of an
outside power source.

8.  Capable of starting and carrying rated ‘oad (both cortinuous and
percent respectively. of nominal at any given load verload) with
ambient air temperatures betwean 8 F and 105° F.

C.  Capable of operating in parallel with an existing 13.8 KVAC, 3-
phase power source.

n Capable of continuous operation at 2000 K and short term
operation at 2200kw.

k. Capable of being started in 15 seconds to rated speed and voltage,
and achieving steady state operation within 2 minutes.

6. Capable of starting and accelerating to rated speed the loads
1istec below in the reguired sequence without exceeding the
voltage and frequoncy dips and recovery times as fo)lows:

s Load Block 1 - 564 Kw
" Load Block 2 - 579 Kw
@ Load Block 3 - 635 KW
« Lcad Block 4 - 222 XM

Total - 2000 K

1. Output vo1tage and frequency dip shall not exceed 20 percent
end O percent of rated. respeciively,

2. Outege vo’tage and (requency shall recover 10 within 10

percent and 2 percent, respectively, of rated in less than 2
seconcs,

IRC 9404208 001
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IT. Test Setup
A Instrumentation
Installed nstrumentation will be usea when possible.
B. Calibration
A'1 instrumentation used will be within 1ts calibration cycle.
Calibration requirements are those as defined by Wabash.
C. Test Environment

Arbient environmental conditions wili ve recorded.

[11. Starting Test

A

Demonstrate abi11t¥ to start and reached rated voltage and
frequercy, ot least 15 minutes after disconnecliun from vu.side AC
power source.

Demonstrate capability to reach rated speed, voltage and frequency
within 15 seconds.

Demonstrate the ability to perform five starts and loading to 1000
kw for one nour with no failures.

IV.  Load Acceptance Test

A

Demonstrate ability to accept the 1oad blocks 1 thru 4 as defined
w}tgout exc:ed1ng & voltage dip of 20 percent or o frequency dip
of § percent.

Demonsy. “te tne ability to recover voltage and frequency to within
10 pogcenx *nd 2 percent, respectively, of rated in lecs than 2
seconds .

Demonstrate the ability to accept the largest motor load as
reasonable available without exceeding 20 percent of nominal

generator terminal voltage and shall recover to 90 percent w'thin
Serm e

Vv, Rated Load Test

A

TOCMe 299

Demonstrate ability to load to rated loading of 2000 kw wunt:]
operaling parameters are equalized and hold for one hour without
excecd%ng normal operating parameters of both engine and
generator.

Demonstrate abilily to load to rated short time loading and hold
for the design time without excceding normal operating parameters
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VI. Load Rejection Test

A.

geu{mstrate ability to reject ful) design load without an engine
rip.

Demonstrate ab111ty to reject reasonable motor loads without
exceedmgozo percent of nominal generator terminal voltage and
recover to 90 percent within 2 seconds.

VII. Subsystem Tests

A

Keep Warm system

Demonstrate ability to maintain diesel within standby operatirg

parameters.

Controls

1. Demonstrate ability to smoothly control voltage and
frequency .

2. Demonstrate ability to quickly shut down the diese! in case
of an omcrgency.

Trips and Alarms

Demonctrate al) trips and alarms arc functional.

VITI. Documentation

A

R

ISC R 5429 W)

Provide for review the following test records.

1 Normal operating Togs taken during load testing.
2. A Pre test and Post test oi] sample.
3. Fuel consumption at rated load.

Provide for review the following maintenance records.
] Niesel nperating records since last overhaul.

2. Operating time since last overhau).
J. Lubrication records.
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Alternate Digse] Generator Load Blocks

The Alternate Diese! Generator load blocks were originally provided in the
Engineering Tesl Guidelines for Lhe Vendor Site Testing and totaled 2000 Kiw
The total Toading for the Alternate Diesel Generator 1S shown in Attachment 5
of this lelier ard is 1926 KW, The difference in Lthe values of 74 KW 1s due
to the different purposes of the two loading tables

The load blocks from the Engineering Test guidelines were developed as & guide
to specify the minimum block load required during Vendor Site testing and
conservatively increased the first load block by 74 KW beyond that actuslly
shown 1n Attachment 5. The testing ﬁerforntd gt the vendor’'s site used bloct
KW 1oads which equaled or exceeded the values listed in the Engineering Test
guidelines

The Load blocks Visted on the [ngﬁncer1ng Test Cuidelines are the same s
those which would be used when the Alternzte Diesel Generator is required
Table 1 rrovides a breokdown of the Load Blocks, Load Block 1 essentially
contair. all 480 VAC Load Center and Motor Control Center miscellaneous motor
and non-moter loads cornected to the existing step down transformers. Load
Block 1 also includes transformer and cable losses. The remainder of the |oad
Blocks consist of the large pump motors required to support Residual Heat
Removal (RHR) operation with the last block loading the RHR pump motor. As

these loads are Eng¥a1!y 1QQQ§Q by the operator. there can be some variation
in loads for each block depending on the Unit Shift Supervisor's requirements

ISC. 94299 W
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Table 1
Alternate Diesel Generator Load Blocks

Description of Load

Essentially all 480 VAC Load Center and Motor Contro)
Center miscellaneous motor and non-motor (battery
charger, electric heaters, etc.)loads connected to
existing step down transformers. This value aiso
includes transformer and cable losses

This block also 1ncludes Control Room Ventilation
equipment (e.g. [AZ [SS chiller (190 Ton) and CR fans)

(Scc Note 1)

Bl Essential Conling Water (FCW) pump
Block 3 Component Cooling Water (CCW) pump
Block 4 | 222 Residual Heat Removal (RHR) p

Because of the diversity of Lhe Tuading in Bluck 1, the remeinder
of the Alternate Diesel Generator capaCity (74KW) has been
considered as part of this load bloc
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Alternate Onsite Emergency Power Source Load List
The alternate onsite emergency power source 15 to be a tomporary. non safcty
related, non-seismically qualified diese) mntor (NDG). The NDG will be
used as @ substitute for a Standby Diegel rator to power 2 limited sct of
loads when offsite power 1s lost.
The primary scenario for which this unit 1s required establishes its minimum
size. The essentia] functions to be supported are core cooling. On this

pasis, the Residual Heat Removal System and 1ts support systems must be
NOWRrer

The selection of components to be powered from the NDG shall be at the
discretinn of the Unit Shift Supervisor. A set of loads to address the
minimur shutdown conling function 15 provided in Tables A, Band C. In
%dﬂtior. to an RHR Pump (per train), the 1nads include support systems as
01 ows

- Essential Cooling water (ECW) Pump and miscellansous FOMW loads - ronls
Corponent Cooling Water
- Component Cooling Water (CCW) Pump - cools RHR

- EAB Cniller Chilled Water Pump and Contro! Room Fans - cools the
Control Room

- Lontainment Cubicie Exhaust Fan - cools the RHR Pump area

- Battery Char?e - powere various DC controls and inverters for needed
nstrumentation

- Power Distribution Transformers - power miscellaneous AC controls

Manualtload management Dy plart operators can be performed as conditions
warrant.

Table A, B anc C headings are as 1ol lows:
- LDAD NAME - self explanatory and 11sted by bus, load center or MCC.
« BRCR, - the circuit Dreaker Tocation on the bus. load center or MCC.
« KW LOA - the wurs. Ldse 1uad1ng (Modes 1 through 4 accidents/events)
from Culculetion EC-5002, Rev. 4, “Auxiliary Power System Load Study”
end applicable change nolices.

- NOTES - are Tisted on Lhe pege following Table C

IR W v vy )
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Upon a Loss of Offsite Power, the NDG will be manually started at the local
control panel. The energization of Lhe Engineered Safety Features bus will be
rformed with the bus unloaded. Once the Enginecred Safety Features bus has
energized, loads will be manually connected to the bus.

The NDG 1s designed for comnection to and loading from & dead bus only. In
this respect the NDG wil) reate in the isochronous mode. The recovery of an
EST bus to the normal offsite source, the eme y transformer, or to an SOG
will also be a dead bus recovery. The new switchgear Bus 122 will not have
the capability to synchronize across any of its breakers.

N0 -9 2w O |
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Calculation No. £C-5090

Train A Required lLoads

LOAD WA

4,16 KV BUS E1A

Revision DRAFT

(W P

*.; Pub

LOAU LENIER EIA)

EA8 CHILLE® (150 Yon)

| R PP

480 v MCC EIAL

BATT CHGR Al

i _DISTR PHL XFMR 170

R MAKE-UP FAN

CR_CLEAN-UP FAN

ILLEC WTR PW

B0 V MCC ¢

| PuR DISTR PN XFMR 270

CCH PMP CUB FANS

KN ALK HAN

8.l

- 480 V MCC EIAS

018

LPWR DISTR PNL_XFMR 370

CW_SCR WAS!I PP

W STRAINER

28

Cw TRAVEL SCRLEN

1.45

BLDG VFRT FAN

ECW BLDG VENT FAN

6 f!
€

480 ¥ MCC EIMG

PWR DISTR PAL XFMR 470

§ 52

SS CHILLER RM AHU

2.9

{ CRE_AHU

3115

BATT RM £XH FAN

N A

CTMT CUB EXH AN

&1)

WRICTAL - LOADS

1. B6S_ 45

TIMATED LOSES (31)

56 .08

TOTAL NDG LOADS

1,928 53
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TABLE B
Train B Required Loads
LOAD WA [T T
4.16 KV BUS E1B
N _PHP A 634,69
CN PP 7 578 55
30 LUAD CENTER E1B1
L.LER (150 Ton) ¥ 2500
30 V LOAD CENTER E1B:
RiE_Pup 28 222 12
480 ¥ X 181
| BAT™T CMGR B U a00] 1.2
PWR_DISTR PN XFMR 170 oo | 45| 3
CR_MAKE -UP FAN 3 4.55
| SR P FAN ) 13.16
| CHILLED WIR PP . 18 40
480 ¥ WCC 182
“WR DISIR PN XFMR 270 v ¢ 3l 3
i CCW_PMP CUB §ANS Bl * 92
' B0 vV MC B3
PWR DISTR PNL XFMR 370 C3L 0.19 3
R WASH PP Bl 8 67
STRAINER N 2.8
| £CW TRAVEL SCREEN £2 1.45
Cw BLDG VENT FAN A) 6 58
CW B.DC VENT FAN Al 6 58
' B0 ¥ MCC £1B4
PWR DISTR PNL XFMR 470 B2L $ 86 N
| ESS CHILLER RM AU A2 2.9
| CRE Ay K2 31 15
RATT RM XM Fan g4 3.8’
| CTHT CUB EXH FAN Bl 4 10
CR BTN AIK FAN Fa 20.71
WETOTAL - LOADS 1869 89
ESTIMATED LOSES (3%) 56101 4
DTAL NDG LOADS 1,925 99

TH 9494299 00)
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Train C Required Loads

PACE

ST-HL-AL-4977

Attachment 5
§5of 6

LOAD WA B K LOAD| WOT
4.1¢ s E1C
L PP Al 53489
PHp 7 578.55
160 ¥ LOAD CENTE
RHR_PMP 30 222.12
A LOAD C b
A3 CHILLER (150 Ton) ) 216.00
480 v MCC EIC)
BATT CHGR C) _Qer 45 00 %
PWR DISTR PNL XFMR 170 | S S S— P ) —
R MAKL-UP FAN N2 49
ILLED WTR M'™P K3 40 20
480 v MCC E1C2
PWR DISTR PNL XFMR 270 AL $.21 3
L COM PMD (1R FANS B2 3 92
480 v MCC EACH
PWR DISTR PN XFMR 370 (%78 .19 3
CW SCR WASH pwp £l 6.6
ECN STRAJNER A2 2.8
§ ECW_TRAVEL SCRLEN D2 __
| ECN BLD: VENT FAN Al b
CW BLDG VENT FAN (1 6.58
PWR DISTR PN XFMR 470 DIL 9 89 3
| ESS CHILLER RN AWY [ 2.91
| CRE AU X2 31.1%
CR RTN AIR FAN Kl «@n
CR CLEAN.UP FAN HZ 13.16
RM EXH FAN Cl 2.87
| CTHMT CUB Exm FAN L3l 410
— . SUBTOTAL - LOADS ) 668 82
ESTIMATED LOSES (31) 56 05 L
TOTAL NDG LOADS 1. 925 91

20

C-5090
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NOTES FOR TABLES A, B. C

| Inverter load is included in the battery charger load. Therefore K the
AC input to the inverter and voltage regulating transformer are shown as
zerc.  The feader hreakers to these lc’;:gs will not he tripped

2 Total DC loading per channel is equivalent to no more than one batter{
charger. Therefore. only churxer load 1s shown per train (Channe
I1 or D 1s not required for Train A).

3 Loac on these transformers was computed based on the connected load
showr on one 1ine drawings.

4 Estimated 1059? are 3% of SUBTOTAL - LOADS and include transformers,
cables, control comporents and all other electrical loses.

ML waws pWan |
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POST INSTALLATION SITE TEST GUIDELINES
THE ALTERNATE DIESEL GENERATOR UNIT (NDG)

These guidelines were ueveloped for testing the referenced machine and should
be considered typical of the testing to be performed for application of the
Alternate Diese! Generalur (NDG)

References:

Specification for the Tewpurary Diesel Generator
Wabash MDG-4 Instruction Manua

I. Initia) Conditions:
A NDG installed

B. Electrical interconnections (power, protective relay, instrument,
and controi) properly connected.

. ATl NDG support sysiems (starting betteries, fuel oil, cooling
u}utg:. keep warm system) lTined up to support engine starting and
cading.
11, Prerequisites

A Functional Toop-checks on switchgear 127 protective relaying
completed.

3 Schematic verification for power cables, iroundmg connections.
control and instrumentation cables completed.

g Meggar checks to ground on NDG generator stator windings and
connecting cahles completed

D. Fuel o11. conling. and Tube 011 levels verified adequate to
support engirne starting and loading.

E. Resistive Toad bank and associatad step down transformer
installed

F. A1l automatic protective trip devices supplied with the NDG are
verified to be reset.

G A1l vendor site testing is complete.

H. Permission to conduct test has been obtained from the Shift
Supervisor.

INC-Dava 29 00}
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I11. Test Guidelines

A.

INC94-299 00

Initial diesel start:

Initiate a start signal. and verify that the NDG starts and
attains rated voltage and frequency

Uemonstrate abifity te smoothly control voltage and
frequency

Verify proper phase rotation with respect to the 1K bus.

Operate diesel generator unloaded for 5 minutes. Monitor and
record engine and generator operating parameters.

Close the NDG output breaker and demonstrate the ability to load
to 1900 to 2100 Kv at a power factor petween 0.9 and 1 0 (using a
resistive 1oad berk) unlil engine and generator operating
parameters are stabilized,

Maintain diese’ load at 1900 Lo 2100 KW at a power factor between
0.9 and 1.0 (using & resislive Tued bark) for al least 2 hours.

Monitor and record engine and generator upereling
parameters.

Check accessible electrical connections with thermography
after approximately 1.5 hours.

Unload the NDC and open the output breaker.
Allow the diesel to run unloaded for at least 2 minutes.
Monitor and record engine and generator
operating  parameters.

Shutdown the NDG.

Walkdown the NDG and verify no protective relay operations,
abnormal leaks, or other unusual indications.
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H.  Starting system tests (unloaded):

Demonstrate the ability of the NDG to start and reach

rated and voltage and tresuernc{ at least 15 mnutes

g&er peing disconnected from the outside AC power
ree.

Demonstrate the capahility of the NDG to reach rated
voltage and frequency within 15 seconds from the
inftigtion of Lhe start signal

1. Demonstrate the ability of the keep warm system to maintain the
NDG within standby parameters.

INCS09e . M 001
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ENGINEERED SAFETY FEATURES BUS CROSS-CONNECT DESCRIPTION

Ihe tollowing describes the steps reqi: ~ed tg connect one South Texas Project
tngineered Safety teatures train to another Engineered Safety Features train,
via tmergencCy Bus 1L, any two Auxiliary Engineered Safety Features
Iranstormers, and the associated motor operated switches. 1§ cross-connect
scheme would be utilized to provide Starm{ Diesel Generator-backed power to
the Fuel Handhrtwg Bui 1d1 AC heaters (114 kW per train) should no other
preferred oTfsite power source or SUG-backed source be available. Ihis
description summarizes required actions follomng the postulated 1oss ot AC

r to Engireered Safet{ Features Buses A and B. The 1mi11al conditions for
his scenario incluge: (1) SDG A and B are out of service: (2) SDG C 1§ in the
slandby mode: (3) the NDG 1s available for service: and (4) Class 1f buses
are supplied from offsite power. A loss of offsite power then occurs,
followed Ly ¢ fue) handlmg accident, the successfu) start of SDG C, and the
suctessul Toading of SDG L.

The specific sleps required Lo Cross-connect two En81neer~ed Safety Features
buses are detailed in Addendum 12 of STP procecure OPOP04-AE-00C1. "Loss of
Any 13.8 kV or 4.16 kV Bus". Tmis descriplion, eugmenied Dy Lhe sttached
s'ngle line diagrem, summarizes the steps for Cross-connectit Eny ineered
Safety Features Dus C to [ngineered Safety Features Bus B Cross-connect
seguence includes o ng the E 1n$tred afety Festures Transformer £18 and
E1C Motor Operated Switches (MOS) [#11 from the preferred offsite power
source; closing the [IB and [1C MOS units [#1] to the Emergency Bus 1L source.
closing the Emergency Bus 1L feeder breakers [#2] to E:gineered Safety
Features Buses D and C. and closing the Engineered Saf ; Features Bus B and C
normal supply bresker (#3] to each 4.16 kV Engineered Sa ety Features Bus
Enginecred Safety Feotures Dus B is then energized from the of S0G C.
The FHB HVAC 1oads may then be monually actusted and energized y SOG C. The
NDG may be used to cncrpuc cither the required sefety-related 1oads (c.g z
ECW, COW, RMR), or the FHB HVAC hcaters, in the urlikely event that 211 three
SDGs and/o~ the Engineered Safety Featurcs Bus cross-connect are unaveilable.

This cross-connect scheme was utili2ed in the docketed South Texas froject
goswon for Station Blackout. as described in the attachment to letter ST-HL-
£-3729 dated April 12, 1989 The NRC reviewed the cross comnoct scheme, and
found 1t to be acceptable, as documented in Section 2.3.2 of the NRC Safcty
E;al;%;;m Report for Station Blackout in letter ST-AE HL 92805, datec July

TNC- M9 299 |



ESF TRAIN CROSS-CONNECT FROM BUS E1C TO EITHER BUS ETAORE1B

@

O 138 XV
STBY BUS 1F
(OF SITE PWR)

B.JS ALIGNUENT SHOAN FROM E1C TOE18

13BKVBUS 1L
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TABLE 1-2

IMPACT OF PROPOSED POWER SUPPLY TECHNICAL SPECIFICATION CHANGES ON TWD-TRAIN
OR TWO-CHANNEL SAFETY PCLATCD [QUIPMCNT RCQUIRCD IN MODCS S AND 6

(Page 6 of 14)

Containment
Ventilation
Isolation

J Valves

Mm&lefnmmgm%m@ (2.9.9)
equires valves and control channels for each

ventilation tration operable or penetrmoni must
be 1solated 1o continue core alterations or fue
movement, or core alterations and fuel movement must be

susg;nded, '
; ormal Lonta nmeng een[ilafgon isoiaEmn (Cvl)

valves are motor operated and one will be required to
be closed it Irain A and B electrical distribution are
not operable. The Supplementary Containment

ventilat on penetrations each have one air operated
valve and do not require A.C. power to close. In a
10ss of 311 A.C. power, Lhe Instrument Air compressors
would be lost and thus the valves would go closed on a
lToss of air, rabﬂlt{ of Cvl aciuation logic 1§ not
dependent on SOG operability. Channel 1 (Trair A) or
111 (Train B) power systems (batteries, inverters and
chargers) must be operable for the CVI actuation logic
syslen uf; be considered operable. -

! Qnso

solation system is placed in safe cmari?uratim (11nes
must be isolated or suspend core alterations ard fue!
movement) prior to the potential for accident
occurrence, or accident is prevented by suspension of
activities that could lead to an eccident. Therefore,
there 1s no change in the consequences of and the
potential for accident.

Fuel
Hand1ing
yilding
diation
Monitors

ENC B0 0 )

e gL, 0.2
res both channels operadle, or operation of HVAC

system in filtered exhaust mode to move fuel. or

suspension of fue rinovgmentQBAS
Acation 8. Sess! '
&éagg H{ nog %pendent on SOG operagwhty. Both

Y
current and pr?oo?ed Technical ¢ifications 3.8
require Channels 1 (Train A) & (Train C) power

- system g;!)e rable.
K00se nn.ecﬂngnj,
tors are battery backed HVAC system 15 placed in

sate configuration (operate in filtered exhaust mode to
move fuel over fuel pool) ur fuel movement over fuel
;r)ooI 15 suspended prior to accident occurrence.
apggfo;e. there is no change in the consequences of an
3 ent .




