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STARTUP TEST RESULYS
PINAL REPORT
SROURS FERRY NUCLEAR PIANT DMIT 2

™he final repect of the startup teat progran performed at Srowas.

Plant Unit 2 s presentad in thyws parta: (1) Introdugtion,
{(2) Swwmery, and () Rasuits, R . (tom care physics, thermal-hydraulics
and eysten perforrenca s ate pressated such that the attuol espirical
walwes abtainad sre compared againet cxpected oy design valwes. Vharve devia~
tiens were noted, resolutions or corrective actions are also descrided,

1.0 Istredmetion

1.1 Purposs

pertinent datailed vesaite oMained ia the performance of sBartup tasts at
Brouns Perry Bwclear Plant Dait 2. The startwp tass progyam esbraced ¢cove
Phyeics, tharmal-hpdraalis, elestromschanical and everall systes dynamis
pasiovasnce

Thees 11 -~ Open Vensel end Cpld Tasting
. Inicdal Bestup

Power Tasts

Qsrranty Tests

i
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1.) Startwp Test Program (Comtiswed)

During this pariod the plaat s taken to its designed full-power
oparating condition in a safe, coantrolled, gradual fashiom. TFxtensive testing
1s performed under saelected, controlled opecating conditions to desonstrate
safe, effictant performsnce of plaat componsats.

The stertwp test program begas vith fuel loading ow July 2, 1974,
and continued through cosplation of the varranty twn and 1002 power testing,
Cosmazcial operation Degam oa “arch 1, 1923,

i.e Startup Test Nescription

Documents such 88 the Operating License (DPR 52), Technical Specifi-
cations, Plant Operating Procederes, and squipmant manuals, control operations
during the plant startup test program. Two docaments ars supplisd by GE-NED
for isplementation of tha startup testing of the equipment it suppifes; the
starcup test specification and the startup test inatruction (STI),

The Startup Test Specificatioa i3 & «.Cument issued for ravisw
and approval by GR Managessnt and {s used for planaiag and schaduling tests.
Tha basis for the choseanm testa is that they are raguired sither to damanstrats
1t 18 safe to procesd, to damonstrate performanca, or to odtain enpinsaring
data. This documnt definss the ainisus test program needed for safe, officient
startup. Tha purpose, description, and criteris are giwen for each Cest,
togather vith a sagquential guide for performance of the tests.

Tha Startup.¥est Instructioa is a document written for use in the
contsol room by qualif’ad GE parscansl and for trainad TVA parscanel
vorkiag with GE technical direction. It contaias sufficient partinent
inforcation to germic such perscnnel Lo properly perform snd avaluats each
startup tast.

TVA Division of Engineering Design (DED); Division of Power
Productioca, Plant Engineering Branch; and Rrowns FPerry enginsers raviawed the
GE Scartup fast Speciffcaticn and Startup Test Instructfions; and with appro-
priats revisicas, spocific Browns Ferry Master FHot Functional Tast Instruction
(GIFTI), Master Startup Test Instruction (MSTI), and Startup Test Instructions
(ST1's) vers 1ssued.

The MHFTI and MSTI coordinated snd documented all test activities
from {nictisl fuel loading to the complection of all startup tasts. Thaass
instructions provided guidance for sequence of avents, and control points €or
satisfactory teat covpletica and review before powar ascensfon.

The GE-supplied ST1's wvare ravised for clarity, to vefercnce plant
instructions, and to fnclude speclific instrument aughers on data sheets. These
STL's were finally reviewed by the Plant Operations Review Commictee (PORC)
and approved by the TVA plant superintendent and GE site operations manager.
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1.3 Startop Test Accsptance Criteria

The Startwp Test Instrwction for each atartwp CLaat contains eriteria
for acceptance of results of that test. There are two lawals of criteris

fdeatified, vhere spplicadle, as Lovel 1 and Lawel 2.

The lewel 1 criteris include the values of process variables assipgned
fa the design of the plant and equipment. 1f a lewsl 1 criteriom 1s not satis«
fied, the plant s placed in & satisfactory held comdition mmtil a vesolution
is made. Tests cospitible with this hold condition mmy be coatinued, Pollow-
fing vesclution, spplicable tests must be repeited to verify that the require~
usats of the level 1 criterion are satisfied.

. T™he lavel 2 eriteria are associated with expectations in rspard to
performance of the systam. If & lewel 2 gritariom is wot satiafied, operating

and testisg plans would not ascessarily de altersd. Investigations of the
measureseats and of the snalytical tachmiques used for the pradictions would

be started.

| ]
Safety linits, sa set forth {a Plant Techmical Specifications, are

- not included since thars are uo plasned oparations of testing at such levels,

By msating the eriteria, startup tast vresslta desonstrate agresmant
vith design specifications and predictions. Startup tast Yasults ware ravisved
and approved by PORC and the plaat supariatendeat sad are umdergoing a fiaal
raview and evalwation by IVA DD,

2.0 Summary of Test Basulis
2.1 ghromology of Startwp Tesging

This ssation praseats ia tabular form the sipnificant datas of the
startup tast progxan. Tabhle 2-1 gives the dates of major avents in the onit 2
startup. TYahia 2-2 giwas the dates by vhich aach teat or major part theraof
vas cospleted. Table 2-3 adows & pover flov nsp and the various tast conditfous,

2.7 Phase 11 - Open Vessel and Cold Testing

Chenical tasts of the primary cooclant wvars sada prior to heatup and
vielded the followiag reasults:

Chloride (ppd) <50
Turkidicy (FT17) 0.06
Raroa {pph) <50

Silica {ppb) 15
Al critaria were satisfied.



Zuly 2, 1978 (2123 Weers)
Nly 14, 1974 (2030 hours)
N1y 20, 1974 |

Auguet 2, 1974
Autest 3, 1974
Augest 9, 1974
Asguat 29, 1974
Aageat 11, 1974
Septenber 16, 1374
Octodar 6-25, 1974
Hoveaber 11, 1974
Decander 3, 1974
Fedruary 11, 197%
Tebruary 14, 1973
March 1, 1973
Maxch 9, 1973

Pirst fusl asessbly losded.

Core fully loaded to 764 fuel asessdlise
Tafeiad eritical durisg ST2-4, Shetdown
Margis Descestration. Alse fafeial
ia~sequence criticel aame day.

Tall Power License teceive by TVA for BIe2
Begta iattial sweleer Dootup

Tatetal gemsrater synchronisstion
a-htm.!ﬁt.hu!ha'.

‘Complation of 252 testing

Txansformsr Outage

Completion of 302 tasting

Cosplation of 733 testisg

Cowplation of 1002 testing

UT inspactica of pipiag welds ia drywell
COMERGIAL OPERATION

Completion of 200-hour warranty demonstratioa
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CoORt TIBML POWER, (2 of 3793 mit)

TEST CONGaTION KDL ] Y
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. Table 2-3
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2.2 Thase It -~ Open Vessel sad Cold Tasting (Coatinuved)

A complete plast sutvey was takem with the core fully loaded
and all control rods fully iasartad. All vadiation levels were bdalow
isstrmmat siaisws detectadls limits, so all criteria wvare wet.

2.2.3 ’""3. M M—“‘

Pusl loading began on Juae 19, 1974 vith the loading of the
operational sources, aad wves successfully cospleted on July 19, 1974,
At *hat tims all saves opsrational sources ware iastalled, all four
SIM’s ware commected snd fwnctional, all 764 fusl assesblfss ware
installed and the core varification complated. Partial cors shutédowm
ﬁ"' tasts were perforred pariadically during fusl loading, satisfying
the criteris.

2.2.4 871-4, Core Shutdowm Mergin

* After the functional tast of the SPM's ‘TT1-6) the shutdove
sargin test wvas coaducted. The smalytically strompest rod, 26~-07, was
fully vithdrava, and then the adjaceat rod, 22-03, was sotched to
position 14. Sudbcriticality vas verified by the SEM'y and it wvas
demcastrated that & resctivity msrgin >0.38% AX/X existed.

The clq'ctiuul t.ut demonstested that tha core had am
“sll rods 1a" k g¢ of .93

All test criu:u' wate satisfiad.

All control rods mst the criteris of the tests parformad,
CRD 10~23 failed to meet tha 302 scram time 1imit during initial scram
testing, but wvas ratestad satisfactorily. 411 the regquired tests wars
performed twice on each CRD, durisg and following fwsl loadiag.

2.2.6 SYI-§, S™M Performancs

The SI¢'s wers fumcticaally tasted bafors and after the initial
eriticality. Tha simmal to noise ratfos of the fully insaerted £RN'g
wvere praatear thaa 2, and the minimus count rats was greatar than 3 cps.
The l:cs was desonsteated to be opersble, snd sll test critsria wers
'.‘.tt' “da

2.2.7 $T1-1D, IRM Performance

Overlap betuesn the IXM's gnd SRM's vas varified for all TR\'s.
All IRM's showed tesponse to changes in tha neutton Clux. Overlap
between tha IRM's and APRM's remsined to be performsd at higher power
levels. .
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2,2 Phase IT - Open Vessel and Cold Testiag (Contisued)

2.3

2.2.8 $71-1), Process Cosputer

Checkouts of various signals end progrsms were performed on
a coatisuiep Dasis. Howewer, most pertisment testiag oceurs later when
significant power levels of grester than 13% are obtaised. The critecia
ara mot applicable te open vessel testiag.

2.2.9 STI-17, System Pxpenaion
During this phese of testiag, base hampar and Mydraulic shock
ouuymmum-d'o. Instrumentstion vee iastalled

and calidrated in preparstion for subsequent heatwp. Also, axtensive
visual faspections were sade to detuct and correct potestial interferences.
Critaria spplicable to this cold condition wers all set.

2.2.10 $71-35, Recirculation Systen Plow Calidration

The ot pavp AP transuitters were callbrated as @& loop uaiag
knotm pressures. Inputs and outputs of the electroaics were cdserved,
snd sdjustments wers seds a9 necessary to give proper respomse. Critaria
are not aprlicable to this test.

Phasa 1IY - Inictsl Beatwp
2.3.1 $TI-}, Chexical and Radiocheniesn)

Chendcal tasts of the prisary coolaat were sede during the
initiel hestup. The results ware:

Conductivity (mbo/ca @ 23° C.) t:’

Turdidicy (FI0)

Chloride (ppd) <30
Roron (pp)) . )
Silics (ppd) 102

Rasctor watsr conductivity was vithia the 10 ﬁbla sexisum
technical specification 1iait throughout dnitial heatup testiang.

All test criteria ware satisfied.

2.3.2 STI-2, Rsdiation Meaguresents

¢ A cowplate plant survey was tekenm at hot staadby and all criteria
vare met,
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2.3 Fasse IIT - Iaftial Heatup (Continwed)

2.3.3 £71-5, Contrel Rod Driwe Systes

Testiag wes perforned at €00, 800, and 1,070 psig reactor
presseres. All the comtrol rod drives met the critaria of the tests
performed on then durisg hestup tasting.

2.3.4  SYI-6, St Purformancs mad Comtrol Rod Kequence

4a the reactor wes haated to rated tesperaturs, the rod pattern,
SIS veadings, moderator tesperatare, bypass valve positions, and
spprexinate rate of change of the woderator tesperature wevre recorded
for each RSCS rod group withdraw. Applicadla test criteria satisfied.

2.3.5 ST1-10, IMM Performsnce

The IXM preamplifisrs vers adjusted feor contissity between
ranges 6 and 7. Using the APPM readings, the INM gaias were adfweted
80 that 120/125 of scale on vaunge 10 equals 24x power. Rubsegueat over-
1ap with SEX’e ves verified. 411 criteris were met.

2.3.6§ STI-]2, APDN Calfbration

The low pover calfibration of the APNN's was succeassfully com-
plated and the APIN's were set to vead praster tham or equal to the
actusl cove povar as deternined by the low power hest Dalance eguatioas.
A1l spplicabls test eriteris wure mst. ;

- 2.3.7° $T1-13, Process fosputer

A3l computar sigaals wers verifisd from the TIP system and 00-1
wss operated to wrify the software. Power levels wvare {asufficient
during heatup to perform pertinest testiag. The critsrias are not
applicable gt this power lewl.

2.3.8  STI14, BCXC

Tasta were parforasd duriag {aitial resctor pressuriszations to
150, 800, sad 1000 paig. All tests were performed with RCIC Caking
suction from end dischargiag te the condensate atorazs tank. All test
critaria vers sstisfiad vith the exception of the level 2 eriteria for
high stesa flow isolation setpoiats. Excessive prassere drop scross the
3100w taps pives & higher chan axpacted signal to the stess flow inatrument
svitches. Therefore, these switches could mot he set st the calculated
3002 rated steam flow dus to linited {astrument tangs. The switches
resain set at the preseat techafcal specificacion 1limit of <450 {nches of
vatar, pending resclution by IVA -DED, and C?, Controllar settings wers
satisfactory for all Phase III cestiag.
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2.3 PMase 11T = Iuitial Beatep (Continwed)

.39 gm-l3 wel

Teste were pevformed duriag faitial tesctev pressurizations to
150, 6N0, and 1000 peig. A1l tasts were pevformed with EPCI cakiap
suetion from and discharping to the condensate storape tank. All test
criteris were st and contrellisr settiags ware satisfactory for Phase III

testisg. .
2.3.10 SYI-16, Selected Process Yesparature

Data wore obtainad that showed the draia lims the
sdequately sonitors bottom drafa lise tesperature. Critaria foy
taspersture differencss betwesa the upper and lowver repions ware mat
oa pump Stastse.

Linsay voltape differestis] traasnittsrs sad Tvecorders ware
installied to detstwine the sovements of the saia stesw 1imes, recirculs-
tion lines, snd fesduatar lines, {a order Lo wverify cthe fresdom for expan-
sion of the varicus pipes and associated suspension cesponsuts. These
measureswnta ware nade duriag heatup of the wmit te rated tesperature
and prassure coaditions and alse during cooldown. “wvemsat was recorded

‘in X and 2 directions on the sais stesm and feadwater 1imes and ia the
X, ¥, and T dirsctions 0n the vecirenlation Lises. These tecordiags
vere corpared vith predicted sovemsmts for the variews pipn lises., These
reeords were coupled with a visusl {aspection of the systens and rasdicgs
of selsctad hanger and Pydrsulic shoek and oway arrestor positions
during heatup.

All restrictions of mowesent for the wvarious piplags were
resolved. . .

2.3.12 $T1-23, Matn Stess Isolation Valwes

The parformence of this teat at conditioms typlcal of the hestup
phase is marely to desonstrate the operabilfcy of ths MSIV'a. The oaly
applicshle criteris at this test comdition is that all MSIV'g close withia
ciue J—; m“cnd 1isxie. All eight valves satisfactorily met the closute
tine critarias.

2.3.13 $71-26, Pelfef Valve Actuatios

Manual actustion of a1l valves was parformed at a rsactor
preasure of 250 psig. Valves fumetioned as expscted with 2 exceptioans.
Valve 1-18 had a failed tai. pipe thermocoupls snd 1-23 tail pipe failed
by 33° F. to ratura to vithia 10° P. of its {nitial tesperaturs. Vhen

D RN

Aok o
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2.3 Phase IIT - Iasess} Nestop (Contimuad)

2.3.13 (Contineed)

ratested, valve 1-18 passed and valva 1-23 fafled by 3% P. to retum to
withia 10° P, of its iaitial teaperatyre. Valwe 123 successfylly passed

resaating criteria duviag phase IV testing.

Thres teste were patfovmed ta davenatrste the heat cspasities
of tha ragenerative and sencrepenerative hest enchanpers. The fifst tast
ves conducted in the “Not Scaaddy™ mode fa which all cleanup flow vas
returaad the resctor vith oo Mypsse flov. With & clammwy flov of
0.132 = 10 1p/hr., & haat ressval vate of 16.2 x I8 7. vas shtateed,
tl;i: . s well with the design figuves of 0.14 5 10° 1b/0r and

1 B 1 Y

The second tast wae ven ia the "Vermal™ swde s whigh all

clsanwp flew was retursed €0 the veacter wich 00 Mypase flew, WUith
cloanwp Clow of 0.13 x 108 1be/he,, & hoot vemsval gate 3 li.l s 10‘
unlhu‘nuud. m-u-‘amnnmhchhuptmu
0.14 x 10° Iv/ar and 15.8 5 10 w/he.

The third test wis tun 1o the "Llewdeowm”™ snde 1a vhich all clamm-
wp flow was diecharped te radvests or the condonssr. With & ¢

flow vate of 0.032 5 10" 13/hr., & dMeat tesevel ot 31.9 x 10* B2u/hyr,
ves obtsined. This cenperes well with the design figures of 0.03) = 10¢
IS /Ar end 22.9 z 10 Bgu/nr.

During a1l thres tests, the aloamup filter falst tawpesstura wae
hald balow 130° 7., the WNPSH vae detsrained te be 37 ond the inlat
and cutlet temperature of the cosling wetar supplied to the FRYX’s wae
hald vithia limits, thus satiefying all eriteria.

2313 STI-71, Westdus) Neat Rewpvs] System

The vesidusl hest rereval systen vas eperatad in tha “swppression
poel coolinp” mode and shown to have esufficient hast rereval capacity ¢o
eatisfy design conditiona. All four of the ENR hast emchanpers sut oll
eriteris (197 x 106 Ru/ir.).

1.3.1¢ $T1-72, Prywell Acsesphevie feolinp Svetem

. Dryvell tesperaturss were ssnitered st eaeh platesn durian
initial hestwp. All conditions ia the drywell met criteria with the
sxesption of tvo peints at the top of the sasrificial shisld. The heat
vemoval espabilicy of the drywell coelers mst criteria ot vatad
temperature and prassure.
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2.3 Phase IT1 - Intetal Nestep (Contissed)
2.3.17 _5T1~73, Cosliing Vater Systew

The resctor building slesed coelisg veter aystem vas balmnced
to nest desipn conditisns. The hest Jead en the main MBOXW hest
exthangars was vithin the saximum deoips specifications. ALl criteris
sssociatad with this Cest ware met.

2.4 mmnm:.mmnm
2.4.1 SIL:1, Chemics) sod Radiochenicsl

Taroughost the startup test peogran, chemical and radiochemtcal
sasplisg sad smalyses were perfovmed on & routine and special test basis.
Routine surveillance of the resctor witsy, condensats and feedwatey,

i
i
§
!
:
g

3
:
g
i
:
:
§
i
:
i
¢
:

Testing of stean esparatec and dryer performsace at Browms
Terry 2 cousistad of twe (3 50 aad 100X powsr plateaue) iajections of
sodiun sulphats iate the reactor weter to imsresse the semsitivity of
the Ba-24 carryover ssasutemsats with the reactor clasaup system out
of sarvice. Wsactor water conductivity emsesded 2.0 wmho/cn @ 13° C.
for 6 hours om Decambar &, 1974, at 60 testing platesn dus to the
reactor ¢lesmup system baing dypessed during the performance of the "we
Gml test.

The lavels of lodines, silica, fasolubles sad doroa ware
vithin established limits during the startup testisg. GCamms seans of
primary water disclesed the expestad certosion sad sstivetion produsts,

All tast eziteria were satistied,

2.4.2 371-1, Padisticn Nessuremest ‘

At I5% el 30T power 'Complete SuTweys” ware cooducted with
all locatfons but ons within the criteris. The locstiom which caused
concern {3 markad acsordingly to preveat sxcessive exposurss while
shislding ead accass control messures ave beiag completed. A "Liumited
Survey” was performad at test conditiom 3R (811 power) with sll locatioms
except the ocas pravicusly mentionsd sseting the test scceptance criteris.
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2.4 fhase IV - Pover Operation of 103-100% Rated Output (Contioued)

2.4.2 311-2, Radiation Measuremeng (Coutisued)

Savaral aveas of higher thaw permissibls backgrouad dose Tate were
defined and marked sccovdingly at this and the previous test condition
(S0L pover). The “Camplate Survey™ was conducted at the tast condition
4E (962 powsr) vith all locations mseting the acceptance criteria excapt
two. One of thess vas the previcusly msaticasd location and the oew
ose being & similar previcusly unnoticéd location. The dose rates for
these tvo locations were 550 arem/hr. and 520 axem/hr. Typical dose
tates for this coodition wers less than 1 mrem/br. gasma with a fev
locations excesding this rats. One other location which spproached the
test criteris level vas placed under frequeat survaillance.

Curzeatly, special precautioas are ia effect st the prodles
location to prevent inadvertent parsonnal owstexposurs. A proposed
sasndment to ths technical specificatioos {3 beiag considered by the
ERC to sllaviate the existing barrier prob. as required to msst 10CFR20
tequiremcnts for the ralatively inaccessible locations sentionsd vhich
4144 not meet the test criteria.

2.4.3 $IX:3, Congrol Rod Drive Sysces

Scram tines of the four slowest {n-sequence Tods wera ssasursd
during planned turbogsserator trips at 1002 power. All four fn-sequence
vods performed in sccordancs vith the applicadle acceptancs critsria.

2.4.4 $TI-6 ot and Control

Powar was fncreased :ovlfnud fa sequence "A". Ths RSCS was
tested at 101, 207, asd 251 by attempting to select and move out-of-
sequance greups, and was showm to be operatisg properly.

Later the RSCS sequance ™B™ was atilized to increase power,
aad the RSCS was found to be operable st the sams powers as above.

The RSCS 1s a0t required to be 'operadle adove 20X power. At
sppraximately 302 tharmal power pressurs switchas at the lst stags
turbine will sutomatfcally bypass the RSCS logic.

During the startups in both saquences, the operation of the
core was closaly observed for trregularities aor reactivity snamolics as
@ result of the rod sequances. Both performed satisfactorily.

$Y1-6 demcustrated that pover could be rafsed with rod with-
drawval {n a safe and orderly fashfon. All test criteria were met.
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2.4 Phasc IV - Powcr Operation of 10%-100% Raved Output (Continued)
2.4.5 $YI-9, Water lovel Neagurceenty

Calidrations of the Yarway and C2MAC water lavel i(natrumenta.
tions were verified to asceratin accurate reactor uater level indications
at all times. Data wers also recorded at the $0% and 100% test condiions
as reactor water lewsl was varied in 6-fnch incremcnts between the high
and lov level trip poiats, to obtain knowledge of the tracking perfor-
mance of thase level systems. Adjustments to calibrations vera made as
geen necessary. There sre no criteria assoclated with this teat,

2.4.6 =10, IRM Performa

At 16Z power the TRM's were adjusted such that s reading of
1207125 of full scale on range 10 was equal to or less than JOX power
as indfcated by the APEM's. A second calidbration was vequired at 19.5%
power to calibrate IRM's G and R wvhich were fnoperative durlng the
previous calibration. SRM/IRM overlap wvas verifled cn a cub«quut
starcup. All criteria were utuuctoru.y nat.

2.4.7 $T1-11, IPRM Callbestion

Using the process computer, calibration of the LPEM system
vas performed at the 25, 60, 80, and 1002 power levels. All opersble
LPRM's were adjusted to read proportional to the nsutron flux ia the
narrow~narrow water gap at the height of the chamber which satisfied
required test criteria.

2.4.8 3TI-12, APRM Calibration

At each major test condition, the APRM's were calibrated to
read cqual ¢o or greater than the core thermal power. The callbration
was rcpeated afzcr each LPRM calibration. The ability of the APRM's
to matntain sufficient accuracy over large power changes was also veri-
fied. A power scraa clanp was set 20% over the highest losd lins {n
each test condition before ascending to that conditfon. All tast
criteria ware satisfied.

2.4.9 1-13, Process Computar

The process computer and sscillary equipnent performed well
during the startup phase uof the test program, Sowe minor problems were
encountered in both the SIA and NSSS programs. The dynamic system taast
case (DSTC) was performed and all system programs were checked out, All



2.4 Phaso 1V - Powcr Operation of 10%-1003 Rated Output (Cotisued)

2.4.9 JTI-13, Process Computey (Continued)

test eritsria were mut. DSTC results have bees sent to GR (a San Jose
for o detailed evolmtica. (-1 and Pl programe showed good sgreemsat
with off-1im conputsr casputations.

2.4.10 gTL-14, ROIC gystes

The reactor core isolatioca cooling system wes tasted in the
injection mode at 122 power snd 481 flov. Transisat Tesponss vas
satisfactory and test criteris were met axcept for the high stamm
flow {solsticn setpoints, vhich remain conservatively sat.

2.4.11 TI-15, FFCT Svstem

Prior to this test the proportional
sas i{ncressed from GO0 to 2000%. R/N was laft 100,
reached {a 23.5 secomds. The HICI turbine did mot trip during the test
and the turdias gland seal condenser wvas capable of prewenting steam
l1sakage to the stmoupbere, thus satisfyiang all criteria.

2.4.12 $71-16, Selected Process Tewperaturey

The obrarvation of ssle et process temperstures was conducted
at three operating conditions, 1.e., &t the lower and of the 30, 73, and
1002 loed lioes, respectively. All test eritaris were adeguetely sst
ot each test coaditom of intsrest.

2.4.13 SIk:12. Sratem Kxpeseis

Peadwater lines wars toutimoously moaitoced with LVDT {astrumen-
tation to detarmize 4f the thetmal movemsnt was eatisfactory. Thass
systems satisfied all spplicadle test criteris.

24,1 g1]-18, Cors Pouer Dlecribution

Two TIP reproducibility tests ware parformed on all machines,
one at test condition 1, the othes at test condition 2ZR. The vesults of
both tests ware vithin the estadlished criteris snd TIP reproducidilicy
was satisfactorily verifiasd.

The core power distribution was deternined at ssveral power
levels using TIP data and the off-line computer.
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2.4 Phase IV - Pever Operation of 10%-100% Rated Output (Continued)

2.4.15 STT-19, Core Performnce

The significant core performance paramsters such as saximum
friction or limiting pover density (@LPD), minismum critical heat flux
ratio (MCITR), cors thermal power, uinimm bundle critical power ratfo
OXCPR) . maxisum everage planar 1inear heat ganeration rate QAPLEGR)
and mxxisus lfnear heat geoeration rvats (k¥/ft) were monitored throughe
out the test program at each of the operating platasms.

Process computsr caiculstions were {n close sgresment with
manusl and off-1ine computer calculatione.

At each test condition, the reactor responss to yod sovemsals
wvas stadls and wall damped. All test criteria were mat.

The 300-hour gross elsctrical cutput warrasty demcnstratioa

was conducted over the 318-hour intsrval from *300 hours on February 23,

until 0100 hours ou Maxch 9, 1975, Dsta from s 17.83<hour period of

reduced power operstion wvas excluded from ths test amalyeis. 1Im all,

302 readings at ocns-hour intervals were collected from ths plant process
scomputer or by dirsct cdsarvation of plant and special tast {nstrumeats, ' “)
Except during cme inconsequential power transisnt, all test critsria

wvere satisfied.

Generator Outpwt

Cenerator tarmisal output was detarmined from the sait Wik
sstar and corrected to rated conditions of condenser back-pressurs,
genarator losses, and genarator power factor. Preeision tast instrumeats
vere used in all cases (ith one exception: the gemarator kith mater
vas sccepted as the test standsrd) ta pravide correstion factors for
station instrusants actually used throughout che test. T

Core_Thermal Output

Core thermsl output wus detarmined by process computar
cslculations (QD-3).

2.4.17 STr-21, Flux Response to Rodg

The stability of the core local reactivity fesdback mechanisa
vas verified for small perturbations in reactivity due to rod movesents
at several points during the starctup tsst program. All tast critaria
were mat, :




.17~

( ZINAL SUOUARY REFORT - BIMP UNIY 2
2.4 Phase JV - Power Operatfon of J03-100% Rated Qutput (Continued)
2.4.18 3T]-22, Pressure Regulator Secpoing Changes

The following tests wers performed on the EHC systes to verify
the prassure vegulatar performence with the recircelation flow contrzollers
set in manual mode at each of the tast conditicos presented ia Table ?.2.
At esch test conditiom a tressisnt record wvas made of psrtinent teactor
process variablea,

1) Positive and cegative 10 pel set point changss using first
ons, then the other prassure regulstor ss the primary cegulator coun-
.rolling pressurs in tha folloviag maaness

s} With loed liniter set high encugh so the entire
transient was handled by control valwes.

b) With the load limiter sat so that beth the coatyol
valves and bypass valves scted during the tramsieat.

c) Wich the load lisiter sat 1ve emough that the eative
transient vas handlsd by ths bypass valves,

_ 2) the ragulator acting as primsry was “failed™ to allow the
( back-up regalator to take over coatrol. This wes pevformed using firet
ouns, then the other se the back-up regulator,

As 8 rasult of information obtaised fyom wmait 1 testing of
8Y1-22, the vork on mnit Z was greatly simplified. A unoteh (ilter wvas
added to the BNC circuitry prior to etartup vhich ensbled prassurs
tegulstor optimization during {aitial testing, All test eriteria ware
sstisfactorily met at all tast coanditions. :

2.4.1% STI-2), Veeduater Sviten
Two types of taste ware performed oa the feedwatey system:

1) Lawel satpoiat chamgas of 43 to fachas veors made in
both 3-alamsnt and singls-elamant control ia Master ¥ammal flow
coatxol mode at varieus tast updtt(au.

1) A fesdwater punp trip vas performed st tast condition AR,
Por sach test & traasisnt rceord of rslavant process variablas wvas sads,

fhe lavel satpoint chauges rasulted fa ainor transients with
& slight oscillstory behavicr notad in only a few cases. Wo rsactox

scraas could be directly attributed to fesdwatar control system transient
C responss. The level setpoint changes for sach test condition satisfisd




| 2.4 fhase 1V - Powe Overation of 103-100% Rated Quepu (Conttmoed) | )
24.19 g71:2), Festweter fystem (Coutinced)
the applicadls tast criteria.

The foowster pump trip from test comdition 4Z produced a
sacoth tramsiest vwith axcellent comtrol of veactor water level. The
trip resulted {a & vecizculation puwp rosback vhich eoatrelled reactor
power such that the two remaisisg [eodwatar puvpe could maiatats the
proper water level thus prewentiag & low water level seram.

2.6.21 §11-25, Main Steen Jsolecton Valves

All B1V's were testad by tadividusl Cull elosurs snd the @)
.elosiag time msesured. All valwes ware either vithia the eriteria or
sdjustad o msat the eritaria. Prassure tramsients durisg singls valve
closures ware emall, . .

Duriag fuac? icaal testing, cach valve was glosed 102 (90 open)
to chack cpevation. Tramsisnts were mot detestable duriag this test phase.

Aa MSIV full isolatiow occurred at 381 power and tast eritsyia
vere mst. '

2.4.22 EYI-26, Polief Valves

All valves met tining, cspacity and resestiag sritsria
this test. The total msssured capacity for all valves was 8.7 &
Ib/hr. Tha slowest huy“c,gn was 0.32 sesonds sad a1l callpipe tampars-
turas returned to within F. of their initial temparature.

2.4.23 §T1-2], Yurbine ficp and Comtrol Vales Yripe

Fast closure of the maia turbins stop valves wes demonstratad
st 100% of rated resctor conditions. Fast closure aof tha sain tuzbine
control valves was demomstrated at 251 and 100X of ratsd Tesctay eoa-
ditions. Ths level 2 criteris which requires that ths feedwater lavel O




2.4 Ihese 1V - Powsy Operation of 101-100% Rated Quipyt (Continved)

2.4.83 £11-17, Jurhize Siop sad Contrel Valve Tripe Contisued)

mllcrma tov watsr lavel fsolation wes met ust for eithey
of the 1002 power trips. All othar test criteris wete met for oach

teat,

2.4.20 §X1-00, Pecirenlstion Srecen

Dee yins

Mesirculation pmp tripe ware mtunl at 301, 153, aad
1002 of rated resstor conditions, luldm ocas and two uup teipe.
Transisst MCEFR calculation vessited {n valess m-t the criteris

g_
;%
i
i
%
:
i
;

T™his tast was patformsd with uais mquuﬂnaium.
mmmmummxm«uwwmms ond the
plaas commco slectricsl suppliss could apt fopd thew, the Plaat W {n
actusl eparstics.

The sequsnce of major opszational swests $a &8 follows:

0.00 gec Turbios-ganserator Crip asaually {auitigted
0.10 sec Contzol valves closing
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2.4 hase IV - Power Opeyagion of J0%-100% Raged Oytpug (Comtimued)
2.4.23 $11-31, lose of Terbise-Coneratos snd Off:-01te Poweg (Contimued)
2im et
0,10 oo Stop valves eleting
Rasstor

satomatis scram
SOORY mein breakers trip

&<kY wit boasd breskere t1lp
3.0 sss &-%Y shutdoun board C feader Vreaker tzip
7.10 oo Dissel gansrator C swpplylag powerx to wmalt
2 shmtéomm axxilisvies
31.19 oss Tull zesctor feolatien
¢ ainutas RCIC ssavelly iaitisted
8 aimites Astonstis lifting of 3 velisf valves

A1l reactos paraneters remained withia thely expected limits
during tha traseieat and all sutomatic elestrisal evitehing wes mormal.

2.4.26 STI-D), Main Derbing Stop Valve Surveilssece Teal

Turbine stop valves wese iadividually closed &t 251, 603, 752,

sad 991 pawer lavels. o sigaificast perturbation ia the chearved )
operatiag parametsrs were acted as & result of the valve slosures. All o

test critaria waze mst.

2.4.27 SII=0A, ¥ibraticn Nesseresssty

Vibration datas wate Obtained fa wmstion with the regizcu-
lation pump tzipe (371-30) at 30X, 73%, and 1001 power lswels. The
Tequirensats mmuﬁmwmuluqnwbumhu
the zemoval of the cTuss-tie bypess line

7iasl evaluation by & qualified specialist will ba made at
o latex dste.,

2.4.20 ST1:72. Breesll Asmospharic Coolias fvatem

mum e wazs sonitazed &t 1008 pows. ALL
teaparsy tntu 2 the dryvall mat test criterfs vich the excoption of 2
points at the top of the sacrificisl shield. The drywell heat load waa
<lose to the design valug. Although critaris wese met, vith tha two
exceptions, the ARCCY ialet cemperaturs vas lover than its zated saximm
value of 105° F, DED vill determine if further testing fs required and/or
$£ ths temperaturss ars acccptable. Initfial evaluation indicated that

~ the teapsTaturas were acceptabls. o

S e e, e
e e e i e B G g, S s
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Puel loading Began on Juse 39, 1974, vith the

leadiag of the

8¢t
e
ate

soutcos vre jastalled, all § SNS'e
scTan actwation aad )
desqeibad 1a the etartup tast

completed on July 19,

LT $ §=ed
i i
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3.9 Results (Coattamd)

3.1 fhase Il - Open Vessel end Cold Teaging (Conttaued)
3.3.1  STI-), Peel Losding (Continwed)
dnslysis (Continued)

Puel loediag for wmit 2 vas performed vith the
D-Pe operations] svurces located ia the care. Vith
searly %000 curise tets} source streaath at iaitiatios of
fuel loading, the FLC’s were positioned & significant
distance fvom the firs:t fuel damdle location in ovder to
avold & scras. As the geomatry of tha lesding pattern
encoupuend the FLC'e, they wara soved to appropriate
positions spain Co reduca tha posaidility of e scram.
Tusl losding procesaded from a symstrical pattern adout the
ceater source through s spiral cosfiguratien, foraiag &
"pin-uheel®™ clustar ceatared arousnd the ceattal eoatvol
rod. The FIC's were esployed through 420 assenblies
loaded, than the S in-corve detectors were stilized to the
complation of lsadiag,

Safe losdiag vas accomplished ¥y mkisp subcritical
and fumctional checks befors and after loadiap the control
calls (2 a I fusl sesemdly aise). Ia addition, frequent
shutdoun margin checks made at various core sizss desonatrated
that the core vas subcriticsl at all timss by at leaat 0.383
AKX vith the geomatrically strompast vrod fully withdrawm.

This vas done by fully vithdvawing the straagest tod and
vithdrauing, an adjscent coatrol rod to moteh 14 aad werify-
iag subericicality, Invarss sulciplication plote wers
saintsined from FILC rasdings taken with all rods iaserted to
predict subcriticality before loading additienal Cuel
assasbiias. In certain cases, such as whare & fuel assembly
vas isaded aeardy am operstional sourcs or sa YIC, because
of geomstric effects, special finterpretation of thess plots
vere required to predict safe loading of the next fual
asseshly. These geometric effacts wars sxpected.

The fully loadad cors vas wrified can July 19, 1974,
for proper scatfiag and orientation of fuel asseablies and
for fusl bundle garial numbers and core locations (ses
€teure STI 3-1). Sarial aombers vers checked for proper
selection of low enrichasat and high earichmsnt fusl par

All steps in STI-3, Fual foading vsre satisfactorily
completed and the tast program procesded to the full core
shutdown margin test (STI-4) as schedulsd. ALl critaris wers

oet.

)’
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FINAL SUMTARY RFPORT =~ BFNP UNIT 2 -
3.0 Results (Continued)

3.1 Phase 11 = (pen Vessal sud Cold Tasting (Continued)

3.1.1  f11-), Pwe) loading (Continved)
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WPIDER OF FUEL ASSEMBLIES - 754
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1 LOW(1.1) ENRICHED ASSCMDLIES «le8
2 HGH (2.5) ENRICID ASSL2BLIES ON PERIPHERY ~ &3 (4 C4,04 RODS)
3 18CH (2.5) ENRICIILD ASSUNULIES =133 { § 64,04 RUDS)

Filpure STT 3-2
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PINAL SUMWARY REFORT - BFNP TNIT 2

3.1 Phase 11 - Open Vesael and Cold Testiag (Cemtinued)

3.1.2

£71-4, Cors Shutdown !hnlg

Yurpoas .

The perpose of this test 4s to descastrate that
the zeactor vill be subcritical throughout the first fuel
cycle with any single contrel ved fully vithiram,

Criteris

fnalysis

The atwtidown sargin test wvas emnducted for the
fully Jeaded core. The analytfcally atrompest vod fa the
cors, 2607, vas fully vithiram. Vext, 22-0) was motehed
to position 14, Sobericicality at this poiat wae
u;uuut to gpuaraates & shatdowm marpia of at laast 0.30%
AXSR,

The clup eritical ves parforned by pulliap rods
in & prescridbed sequence. Table ST1 &4-1 showe the sequence
and the mmalytic worth of each red. WUith the sodevator
at 90° P,, the rsactor wvant eritical oo the 14th woteh of
the 11th yod. In evdey to obtain a batter pricod mpasuressat
¢ee figures SYI -1 amd ST1 &-2), ltmmMmmiuu
farthar. Tha tetal worth of the withirawm vods wvas
6.7322% AK/%. CUsing the peried ssasurensat from the '
eritical, it vas doternined that the cors had sn "al} vods
in® ..‘( of 0.’33 “ <001, .

All tast eritaria for S$YI-4 were satisfied.
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2 3.2 9 6.63
3 3.4 10 6.7
s & . u 6.8
] 5.3 12 6.9S
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FIRAL STRURY YEPORY - VP UNIT 2

3.0 Besults (Contimsed)

3.3 Phase 11 « Open Vessel end Cold Testing (Contimeed)

3.1.3

S71-3, Contro) Bod Drives

Purpose

The purposes of the Contrel Rud Nyive System test
sret  (a) to demoustrate that the Comtrol Rod Drive (CRD)
systen operates properly ovcr the full range of prissry
coolant terperatures snd prossures from anhient to operating,
sad particularly thit therral cxpansion of core components
doas sot bind or sipnificantly slow control rod sovementsg
sad () to detrrmine the Initisl operstinpg chavacteristics
of the entive CID aystem.

Criteria

lavel |

{a) Tach drive speed in either direction (insert
or withdrav) muat be 3.0 & 0.6 in per sec., indicated by &
fell 12-f:. stroke in 40 to €0 secs.

(®) The averaga scram insertion tine of a8l
eparable control rods, based on the desnerpization of the
scran pilot valve solenolds as time sez0, shall be no
grestey thaas

"

L Insertad from Average Sersm lnsertion
Pully Viehdran Tinge (sac.)
S 0.375
20 0.9
39 2.0
%0 3.0

{c¢) The average of the scram {asertion times Cor
the thres fastest control tods of sll groups of four control
veds §» 8 tw-by-tvo arrsy shsll be mo prestsr than:

2 Insarted from Average Scram Insertion
Pully ¥ighdravn Tines (see.)
s 0,393
20 0.934
$0 2.120
%0 5.3
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FINAL EIMARY RFFMORT - RFXP UMITY 2
3.0 Results (Continwed)

3.1 Phase 11 - Opes Vessel and Cold TJesting (Continued)
3%1.3 S71-3, Coatrel Bod Drives (Continued)

Criteris (Contiaued)
Javel 1 (Continued)

(4) the maxioum scren {nsevtion ting for 0P
fasertion of any operable contrel rod shall mot exceed
7.00 seconde.

Jewel 2

(2) UVith vespect to the comtrel rod drive friction
tests, if the differential pressure warfation exceeda 13 patd
for a continvous drive~ia, a satiliag test sust ha performed,
ia vhich case, the differential r-ttif{ng pressure shouid not
Ae leas tham Y0 paid, wor should 4t vary by sorve than
10 p3id over a full etroks. lover diffevential pressures In
the sattling tests sre indicative of axcasaive (rictiom.

(b) Seram timas with normal accwulator charpge
should fall vithin prescribed Cime linits,

Malysis

411 tha coatrol vods met the requirerents of tha
tests parforsed oan them during ssro-reactot-pressute testing,
Position {adications, yod tisiag, atall Elowa, couplinp
chacks, sad friction tests were parferred tvice on cach
CiD: during and folloving fuel losding. The cesulls’
reported hare ats thoss of the 1atter testiag period. -

Positlon-Indiepting Check

The rod positicn informtion system vas extenaively
checked and was operating properly.

Rod Tisiap and Stall Viowe

The norrel tod vithdrawal and issert times,
togethar with tha etall flous vers measured. Rome of the
drives weare adfusted so that their tises were within the

above criteria.
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3.0 Results (Coutinued)

3.1 fhase JI - Open Yessel and Gold Yesting (Continued)

 3.L.3 715, Costrel Rod Drives (Cuntimed)
i dealysis (Coutisued)

Covplisg Check

T™his check was performed during fuel loading
vhenewer g vod was fully vithdram to pusition 48. All
tods were sowpled to their dyives.

Ixjctioa Testiag

All of the CED's vere friction tested Ly continu-
ouwsly inserting thes from positiom 483 to position O and
photogrsphing the iaserticn prassure throughout the {nsert
process.

The frictiom test data ware a.quirsd uaing & strain
gauge differential pressure cell and a storags oscllloscope.
Polaroid photographs of the oscilloscope traces were taken to
record the dats.

All eontrol rods passed the continuous insertion
'D-“ critezia.

Scxsm Testing

Duriag open vassel testing all coutrol rods were
individually sezam tested. The average scTam times foll well
vithia the lavel requizemsate. (See tadle $YI 5-2)

Frem these data ths four slowvest fa
coutrol rod drives ware chosen to be scrarwd threce times
sach vith saiatum sccmmulator pressore. The weaa sctam
tines to 90 imsertion were found to fall withia the limits
set by Pigure ST1 3-1. Table ST1 5-1 gives the scrom times
for the slowsst drives with normal and sinfeum scraa

accumulator pressures.

"m
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ZIMAL SURUXY REPoRT - BTwP QMIT 3
3.0 Depelts (Coatimeed)
3.1 huse Jf - Oven Vessel aad Cold Testiag (Coutiamed)
3.1.3 £X1-3, Contrel Bod Drivey (Conttamed)
alnafs (Couttsued)
st Testisg (Coutinmesd)
- “table 71 31
Toor Slowest lasequence Coutrol

Sod Drives at Zoro Resctor Pressure
and Miaiscme® gad Normsl Accumwlator

Pressure
T
90X Scram Time 901 Scram Time
Rod Locseion -lin(Scs) _Notm (3ec)
Mn-07 1.0%% 1.840
10~23 1.977 1.914 :
&6-11 1.8} 1.726 S0
0-27 1.079 1.720 o

o acoumulstor pressure at vhich low )

it
fe
§il
;i

"
5%’
35
)
pwd
L

S WA <% v e




o - -
3.0 kesults (Lontinued)
S0l irese M w e Nessel o Tif Tacrin AT
2.1.3 LTie5, Coatra) Foc brives (Coatinuern)
3.5 L 000 O 08 (8 5000 G000 A9 A4 SRR 00 01 ] L DGR SIS S S fds Sl o4
=t LR 4 VYT IYTTTY ™=t ‘T"""“V“'-""—‘.-."’ﬁi-i—ﬂ-‘.»-—— -
NSRS SASLERAERE RO 13433345410 T ST T
9-54«4-71 ‘ﬁ”..' ~4~¢--11~L: 258 habh ..-1]‘_‘- -.{_;'1.,1Li41'+
T _‘*"""- Tt B '_'{ ne N : ":':' h Dok
P TN R ) Ti* "f-.';'z-i’;ﬁ!i’}if« SYSTER CPERATING CONDTTIONS:
s.0b=3 v+ it3371: 4,.11414'_*11_:4 k208 KRR 1 Efﬂ-..:e i:-!i '
et RN R 0 ] e Aeevmalator precarge
» —-E'; Rrdadl o | .il 9 .‘\-‘/(o-a-! ‘e - .- ! :.:.:. l‘ . 555,535 P”’ !t ;ctr
s ..!.“t 114: 09!: J:*‘\-_:‘yl_l o4 1-: li- ;.;-1-‘ lq:v .;Iu ‘ ‘3).9""2 &’,m At 239:)
s snltnhiig e ::T‘:.'::': 3RS FEULS SSREL BRSNS CR2EE :
- .3 R DA e~ - e v-‘-i’ vee i:l-,‘ j 110137 2, Reeunulator vater st
"‘z.s’.’u],i'? di LA TS G ppdipideni] Hiad * 1510ps49,(106. kol’ max,
é I;I:J';{Tri ¥ :‘“h::iii’. F3=RER31 1 o h ;_.ﬁl-‘j‘ H 1390psig, (97.2 kg/er2) min,
H—*.‘. - s dtf-sqgeged iy -l;-qq -+ + -4 - 4. ..'...4_ :
= Lonin :‘;‘!/ ="-} 1‘i‘ LT*;P;H*tf'; !‘t F:‘E:;.I{'! 1‘7_1 3. Screa valve ﬂr/wessun 2 -
R - X 3 . b Y g P
jetdp) 1:1_!‘ 5otk 30 23] riedpuds] '1‘;'7 et ERCERECEES 70/75 p549. (4.9/5.30n97cn®) =
pik” S3u0% oS R34 ERSET BRI M EEEE5003 b bty RETEL S NSEE
2N ] Sab 74 BA% a8 RRRAR SRIRI LI wveu Dhul 1 RS2 SNSSE 1M
Sreacigfeadbr o bili Ay iaal oSt pded tr-1 Duta appldcadie ¢o single CRD
hES0 DOl 8 he 03 hisb 2o KRR G ’.T.-‘f"e'l}-- 33134337514 1737]  screms with cherging valve
rhii i sta el RS Kb i1 id i e BT+ BT closed (v-113) of full rezctor
IBEY SEREe > i pap it guy I8N BFUSY & REDE PEENS VIS ARPED '
**"*’j%(.i :-..-,L; 1_}‘1 1 Fealifes L}j{ﬂj,"'{,e Seyt ;:le‘:m with charging velve
P e~ E ik BE S 4. 4 - ¢ IR ERERE RE 1 4 - -8 .
s ittt i gt i G b
1 A‘}FEJ? 1 ..&thﬂ i{i}'ﬂ{ h‘ 1 ¢S tire s the tf
1 ‘ andsadesdsbiavel ibealt iRt cron time i3 the tire fron
'1_"'7" ’-1? = 7 j"'j T““j *'-J‘t' T 54 loss of voltege to screm afr
e d $ . v . 41 éqdan ttd =4 4} 940 o4 4 -
| W’t}:' - ﬁﬁflk’uﬁ Iy ':ﬁ?”: .N",; 3314 & are s b :(»;}g:u;ag\;egogg‘s?oz irsertion
1.0 Caaeneslhnsntbanat H HHE 1+ HiH HiE ] . T

200 420

€00

NESSEL PRESSLAE, peig

SCRMM PELFORUNCE CURYE FGit MOCEL
TRI31444A2 and 7RLB144BY CTDs

Figure ST1 5-)




FIFAL SROURY REPORT - BFNP ONIY 3 R
3.0 papulty (Contioued) : -)
3.1 Jhase 11 - Cpen Vespel sod Cold Testing (Coutloued)

3.1.4 SX1-6, SWY Performancy and Contyol Rod Soquence

Perposs

The rm»-o of this test is to demonatrate that
the opsrational scurces, SRM {astrumentatica, and rod withe
draval sequences provide sdequats (aformatiom to achieve
criticality avd to increase power in & safle and efficient
sanntr. The effect of typlcal rod movewsats on resctor
pownr vill Ds detommined.

Sxfteris
lavel )

(a) Thera sust be a ceutrom sigmal«to-noise ratio
of at least 211 on the requited cpevible SIN'e o fusl
laadiag chambervs.

(®) There wust b a minfoam count rate of 3 cpe .
on the required opcerable SRM’s or fuel loadiag chawsbers. 0 :

(c) The TII's must be oa scals before the SIM"s
exceed the rod block set putut,

() The 3C8 shall be operable as specified {a
the technical specificetions.

Analysis

The cpurationsl soucces wers loaded &a @ maoney
consistant with STI-3, Fual loading. Bourcs locations age
showa in figura 871 6-1.

Befare the ERM's woo taserted into the cors, Qhetr
count ratss wra cbucrved ta lcrecaine theis baghground yead-
tage. After fully drivisg o 50M's into the core, thely
count rates werd again vecorced to insure that the signale
to-noise c¥iterion wis met. Thia data {s comtajeed in
table STX €-1, d the discriuinator end Wigh voltage settings
for the SR waitc ace {a table STI 6-2.

The R3CS was demonuirvated to operats cogrectly by
the imabilfty to sclcct out-uf-sequence rods. .
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ZINAL SUSUSY RYPORT - BPNP INIT 2

3.0 pasulia (Continued)

3.1 prase 11 - Open Vesgql snd Cold Tusting (Continued)
3.0.4  gf1-6, 5K} Peyformance eni Contgol Rod Sequemce (Continued)

Amalysts (Continued)

The veactor was Lrought to critfcality fin scQuence
“A" en the | notch of the 53rd vod. The moderator temper~
ature vas 9 :

Aftex SRH/TIM overlap vas verified by §7I-10,
the S$3M's and IRM's vess tcuoved from the woa<coincideat
ssyam wode, and the SKM high lavel blocks set at theis
sormal pofns of 1 u 10% cps. It was alio_showa that the
SKi°s vers capsble of moaftoring 7.5 x 10% cpe without
saturating.

4All test critarias were satisfied.
Table 971 6-1

B Count Wats (cpe) )

SEM Pully Iaserted ] 4 1s.0 | o
SEM Full Retractad ‘ool Q.1 a.2 001
8ignal-to-Hoise Ratio 4 ¥ .9 |29

Tadis $71 6-2

|__Paremater

Bi 01 Txip
Bi Alsra
foop. Voltage
High Voltage
. Discriminator

s;m’m—] leo €ps

uxoep uto cps

360 vdc 375 wic
386 vde 403 vde
7 turns 7 turas
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FJEAL SUSRUARY RYPORT - RFNP ONIT 2

3.0 Paselts (cou!-pl)

31 Phass J1o Coen Yeasal ond Col Testing (Coutimeed)

f

h %,
A8
s

D DT B LAY A

ST1:10, 1105 Rer forpence

Ly
e
%

purpose of this tess 10 to adjust the inter~
to obtain an optimum overlap

;

Rach IRM chanmel must b adjwsted oo that overlsy
with the SRiN'e snd APXN's is assuved.

The 1K1°s sust produce & seram at 120/123% of full
stale.

The IIM teading 1207123 of full ecale on Tange
10 vill b sst aqual to or leas thaa 301 of vated power.

E

The 1IM gains wate fattially st to asximum galn.
AN sctan setpoiates wate checked duziag atiocaal
tiag and ars ssiatained through plaat surveil  Caate
at iatervals of thise mouths. The 1RN'e had baon placed L
& saa-colnsidence ecram mode priey to fuel loading. At - s

tins the 1aitial g‘rl» data vere taken, the SN sgsam :
fago s 4t $ 3 cps. SKN'e waze therfore uitb‘ '
dusiag power asceasisns to kisp seadiage below 10° ¢pa,
were sormalizad to the full-ia values.

Bode vers vithdzsva {n sequencs "A" to bring the
ssactor cxitical. All the 1RN's wre oa sgale Melore the
sed SIM veadinge reachsd the opsrational limis of
¥ ¢po. ALl the INM's vesponded ¢o changas o the
sewtyon flux.

Aftas the IRM tas aad TS ovexlap wie
vorified, the SEM's and INN's wers taksn cut of aon-cofas
cidence scram mode.

All criteria applicabls to the open wvessel teat
phase ware mst.

231

T
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VINAL SUMMARY REPORY - BIUP ONIT 2
3.0 Results (Coatisued)
3.2 Phase 111 - Taipis) Nestep
321 £TI-3, Contral #od Deves

Purposs

The purposes of the coantrol rod drive syetem test
ares (a) te demomstrate that th coatzol vod drive (CRD)
systen operates properly over the full vaape of prisary
esolaat Lesperatutes aud pressures {ros asbiamt to ouut:lns. 4:.;.;
aad particelarly that tbunl expassion of core componsats
doss not biad or sipgaificantly slov control rod movemsatsg
and (b) to deternine the {aitial operating charactaristics
of the eatire CRD system.

Criteris
Lwil -
Lach drive speed in eithar divection (inservt oFr

vithdrav) meat be 3.0 & 0.6 Li. per sec. indicated by a full
11-ft. stroke ia 40 to 60 sec.

’ The sverape scran insertiocn time of all operable
coatrol tode, based on the desnergisation of the scram
pilot valve solsnoids as tise szare, shall Fe no grsater than:

Tabls STT 32 . I
Y inserted from Average Scram Insertico
Jujly Uithdrawn Tinas
L ) 0.373
20 0.90
S0 1.0 .
[ ] 3.0

T™hi average of the sgram insartion tises for the Rhre
lmmmm:mo(anmdfmmtulxouha
_twe-by~two array ehall be no greater thaas

f Table 871 53
2 Inserted from Averaps Scras lazertion
Tully Vithdrawm  ___ Tiess (see.)
' s 0.3%8
20 0.954
0 2.120




FINAL SUMMARY RTPORT - BFXP UNIT 2

3.0 Nesults (Contiseed)

3.2 Jhaes I11 = Iaitie) Sestwp (Continued)
%.2.3  SI-3, Coatrel Bod Drives (Contimeed)

Sxiteris (Coatinued)
Lavel 1 (Contimesd)

The saxisem ocram {asertisn tire for %02 fusertion - .
of eny epetable control rod shall aet exceed 7.00 seconds. B

level 2

Uith respect to the contrel rod drive friction
teste, 1f the differential pressure varistioa excesds 13
peid for & continuous drive-in, a settiing test sust be
perforsed, 1ia Wich case, the differential settling pressure
should not be lase than 30 paid asy ahowld it vary by more
than 10 peid over # full stroke. Lmar diflerential pressures
in the settling tasts are indicative of excessive friction.

Seran tives vith asrmal acowmulator charpe should
fa11 within prascribed ctime linits.

fnalysis

Norpal Insaytion and Vithdyavel Vises
The four slovest {asequencs eontrel veda wers o
Cined st vated tesperature and pressure and were aatisfactovy, .

Ixjssion Yeating
Ceontro) vods

e four slmst insequents vods
10-23, 31-07, 46-11, and 30-2were mcm- tested at
1000 peip veacter doma pressute. Wana of the rods had
presause varistioas ca & contisuous {asertion exngseding
15 pstd.

Barem Testing

The four slov vods were scrarsed thyee Simas a8
600 end 900 paig reacter prassuva, See tables 57T S~4 and

33
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PINAL SUMMARY RIPOST - BIXP UWIT 2
3.0 Results (Contimved)

3.2 JPhase III - Iaftial featwp (Coutinved)
3.2.% S11-3, Coatvol Rod Drives (Contimmed)

Tadle $I1 5~4
600 psig Scram Tests ~ Pour Slowest Rode

Rasctor | Accumalator
Drive %est | Pressure, | Pressere, Scran Insavtion YVime, Sec,
location] Hhmbder paig peig ) nx 302 02
1 1 00 1098 o.3¢ lo.668 | 1.4 | 2,752
2 €00 1008 0.2 0.66% | 1.440 2.936
34-07
3 €00 1093 0.289 0.610 | 1.364 2.750
&‘ O.m 0.“0 ‘0‘01 :081’
1 600 1100 0.284 0.629 | 1.418 2.842
2 500 1100 0.19 0.626 | 1,388 2.794
10-23 .
3 1100 0.286 0.612 | 1.380 2.820
Mesn 0.293 | o.622 | 1r.395 | 2.820
1 600 1098 0.312 0.617 | 1.3%2 2.633
: 2 600 1098 0.311 0.637 | 1.354 2.658
»-2 3 1038 0.322 0.624 | 1.3% 2,642
Vean 0.321 0.626 | 1.34¢ 2.644
1 600 1098 0.321 0.677 | 1.508 2.999
2 €00 1098 0.337 0.687 § 1.516 2,974
£6-11 n .
s €00 1098 0.332 0.687 | 1.492 2,947
Hesn 0.330 0.683 | 1.508 2.913




PINAL SIMUARY REPORY - BFNP UNTY 2 -
3.0 Results (Continwed) O
3.2 Phase TII - Tnftial Meatup (Contiowed)
3.2.1  §71-3, Contre] Nod Drives (Cortineed)

Tabls S71 53 )
300 petg Serem Tosts ~ Pour Slowest Nods

Rasctor | Accwmmlator ’

Drive | Test | Presewre, | Pressure, Scram lasevtion YTime, Sec,
Llocation| Raber peix psig [} b0 soz 02 -

1 800 1100 0.342 | o688 | 1.644 2.893

? 800 1100 0..29 Jo.69 [1.360 | 2.718
30-27 )

3 000 1100 0.3 [ o.698 | 1.364 2.748

Masn | 0.37 Jo.693 | 1389 | 2,78 | C

1 0 1100 0.322 | 0.732 | 1.39 2.757

2 800 1100 a6 | nema | 1.632 2.788
10-13

3 1100 .30 | o716 | 1.558 2.718

Mean 0.319 {e.n2 | 1.99 2,754

| 1100 0.32 [ o. 742 | 1.612 2.89%
‘-1t 2 200 1100 0.0 |o,772 | 1.620 | 2.8%
-1

3 00 110 | o.:s | o.789 | 1.6712 3.029

Nesn 0.33 o, | 1.638 2,926

: 000 P 1100 0.340 Jo.mus | 1628 | 2.0

2 800 1100 0.38t |o.,1% | 1.612 2.796
1-07 Ao B

3 1100 0.341 fo,746 | 1.588 2,736

Mesn 0.344 Jo.750 | 1.608 2.79% (
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3.0 Besslts (Continued)
3.2 Phsse 11T - Iatctal Mesten (Contizsed)

3.2.1

Table STI 3-6
1000 paig Scram Tusts -~ O Accuomlator Presssre

Tour Slovest Rods

$%1-3, Coatro] Rod Deives (Contiawsd)

Reactor | Accwmulator

Drive Test [ Pressure,| Pressure, feram Insertion Time, Sec,
Locatica| Bumber paig paisg L5 4 oo d 02 02
3 1000 o 0.362 | 0.748 1,53 2.60
a6-11 2 1000 0 0.346 | 0.748 | 1.36 2,67
) 3 1000 0 0.3710 | 0.272 | 1.%0 2.65
Mean 0.359 | o0.7156 | 1.36 2.64
] 1000 0 0.354 § 0.254 | 1.59 2.1
30-27 2 1000 0 0.332_| 0.:m1 |} 1.8 2.40
3 1000 0 0.37¢ | 0.716 } 1.52 2.57
MHemn 0.337 { 0.727 | 1.%2 2.56
1 1000 0 0.33 § 0.742 | 1.60 2.76
1407 2 1000 [ 0.1 1.60 2.76
: 1000 0 0.313 | 0.7% [ 1.60 .72
Mean 0.32? | 0.7 | 1.60 2.7%
1 1000 [} 0.30 | 0.7% | 1.97 2.69
) 1000 [ 0.32¢ | 0.732 | 1.56 2.68

10-23 s

3 1000 0 0.335 | 0.356 § 1.63 2.79
Mazn 0.333 | o.741 | 1.5 2.72
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() Thers must be § meution .unl- ise ratio
of at least 2:1.0a the tequired opershle SRM's ox fusl

loediag chambers.

(d) aze wust be & aintann cownt rate of 3 cpe
on the required operabla SENM's or fusl loediag chambers.

(c)lh!ll'o-uthuuahhmmm'
axcood the rod Dlock et poist.

(4) Ths RIC3 shall be opezable ae specified ia
the tesimical spesifications.

Asalrais _
-Gait 2 wee heated to rated Covpszatste is

“AY. Weutroa fastrumsststion was carefully scaitorsd to
fssute safe hestwp tate and power saceasion.

The B seftvare snd the hard wived R3LS pra-
veated ost-of-gequence tod wovemsnt, thos miaiainiag the
worth of fodividual rede.

" Ia sequence "A", the RSCS is camposed of four
major vod grawpe; Al2, ASA, BI2, and B34, ﬂm g1t 6-2
shows the Al2, A4 Tods, sad figures STI 63 and 81T 64
contals the 212, 334 as numbered subgroupe.

In hesting vp and raising pover, the procsdurs for
rod vithdrauval 1s as follovs for sequence A", Aay zod in
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PINAL SUMMARY REVORT = BYNP A\MIT 2

3.0 Results (Continued)

3.2 Phase III - [nitial Heatup (Coatinued)

3.2.2 ST1-6, S¥M Peyformance sod Control Rod Sequence (Continued)
se 3 ¢ 3
. XK ' 1| ||
§) e 3 [ 3 4 )
@ e ' 1 ) 2 ' 2
49 —me 3 4 } | ] 3 ¢ -T
n—i 2 1 ] 1 2 i
8 . ) [ 3 ] '—j '
T T T G T
7 —— 3 ' ! . 3 0 |3
e BB ) ' : i ? :_l_
19— [ 3 4 3 ¢ 3
B — 1 2 1 ? i ?
(] Ly o 4 } ] 3 ]
o EENEEE ! ?
oY i ‘ 3 [
VILITTTTITTL
Pigure 81T 6-2

RSC3 Rod Groups Al2 sud A
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FINAL SUMMARY REPCRT - RFNP INIT O

3.0 Resulcs (Continued)

3.2 fhase IIt - Initial Heatup (Continued)

3.2.2 $T1-6, SRM Performan.e snd Control Rod Scquence
s - Im L] ] § ] L"
s
sy ] ] s |
—mn 1 N ml
4 —1 3 .i i 1l $
29 e
B—1 " \ R s
3 —
27 —| ¢ n| | A] i ‘
23—
10— 5 n 1} $
Ty— / L]
" ] | $ |
or ) N\
03 $ i i s |J
| B
02 0¢ “ 1! llt 6 :l‘ ' a « u" L

Ftgure 3T 6-3
RSC3 dud Croup Bl2
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LINAL SURUIRY WEPORT = BVNP (NIT 2

3.0 Results (Continued)
| 3.2 Phase I([ - Laetal Bentyp (Continued)

3.2.2 $TI-6, SN Performance and Control Rod Jequance
[ 1 4
‘a8 1" " 1 lu ")
pr . " » ) )
" ctum—
”» — " n | n w|
- NEZE N
SRS jovsnsesfeemmmy
" — 15 ] ) :_t " 1
ay— :—r—
' T R {1} 1 b | 1] 1]
19—
e 0 n 1) 1)
13 .
o ) " 1] u "
P ' i |
2 & ¥ HU» lL J‘ l l l Gl J‘ " N

Figure STL G-
RSCS Rod Group B34




(s) Rech INN chonnel must o adjusted o0 that
oveslsp with the SN’y sad APN'e 1 asewred.

of fuil m(:z"lb N's must pr-duce & sgvam &t 120/113

(s) The IRM reading 120/125 of full scale on
u-plo'nllhutmlcowuuu.motnm

poer,

2
:
&
:
£
£
£
£
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JI¥AL SURMMARY REPORT - AYNP WMIT 2

3.0 Reselts (Contisued)

3.2 Phase IIL - Initis] Beqtup (Contiawed)
3.24  STI:12, APWM Calibratics

Dexyosy

The purpoes of this tast Is te calidrate the
SWTAgE POVST Ksags momitozrisg system.

Sxiteriy
lawsll
" (a) The APDN chasmels must be calibrated to read
ogual to or greater than the astual core thermal power.

() Techaical spacification and fual wasTanty
linits on AFD! sctam and vod bleck ahall not be exceeded,

(¢) 1a the startup mode, all APRM chamoels must
produce & seram at less thaa ov equal o 15X of vated

_thernal power,

(4) Recalidration of the APEM system will not

be necessary from safety comsiderations £ at least two

AFRM chasnels per RPS trip circuit have rsadings grester
than or equal to core powes.

(a) If the above sxiteris avs satisfied then the
AV chamuals will be cometdered to be rasding sssurately
1f they agzes vith the heps balance to withia 71 of rated

The ATRN's wars ¢alibrated using the low pover
balance based on the heatup gats. After the heatup
had esabilizad at 60° 7, pos hour, the APRN's weTe
aat to vead 671 tharmal power. This salibration was
wsed watil & more accutats hast balancs could be performed

8 highes powsy level, ALl applissble tast evitesia wete




(s) The tine from actuating signal to reguired
flow sust be less than 30 seconds st any vesctor pressure
betwesa 130 peig and rated (1020 psig).

) Vith pusp discharge at r~y pressure Detwyen '
150 peig and 1220 paig, the toquited flow {s 600 gpm. (the :
Init of 1220 peig includes a nominally high velus of 100 .
pei for line losseas. The msasured value of 30 peig may :
als0 be used.) o

(¢) The RCIC turdine muat mot trip off during

i

startep.

(8) It either of the first two level 1 qritsris
1s oot mat, the resctor will only be allowed to operate
st & vestricted power lawel,

lavel 2

(a) The turbise gland sazl condeasar system slall
be eapadls of preventing steas lsakage te the stwosphere.

¢ . The AP evitch for the RCIC steam supply line
high flow isolatica trip shall be adjusted to astuste at
300% of the maxism tequired steady stats steam flow.

Ssalyzis

‘ All testing wee conducted during this phase with
RCIC taking sustion from snd discharging to the condensate
storage task.

At 130 peig nominal vessel pressure, the RCIC ‘
tast was accamplished with & discharge pressure of 270 paig, o




ZIKAL SMURY. Sacay - gy WiIT 3
3.0 Jep=tls (Contimued)
3.2 Jhees IIX - Initis} Bvgrey (Contisued)
3.2.3 $11-J4,. FCIC Syyten (Comtimmd)

111-20

Ax 800 peig nouinal vasssl pucegurs, the RCIC
with & discharps presswen of 920 peig.

At 1000 peig ncuinal vessel pressurs, the RCIC
tost wes suesessiul sgainst discharge prassures of 1130

poig aad 1220 peis.

phase 111 testing. all comtroller
settings vene considered satis . data
from thase test is pressated {a tabls STI l4-1. Tramefeat
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3.0 Rasylts (Continved)
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3.0 Resylty (Continved)
3.2 '
3.2.5 -gTI-1A
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PINAL SIMMARY REPST -
SFNP TMIT 2 ;
3.0 Resulte (cmmq)’
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3.0 Besoles (Catizoed) ik
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|

The purpess of this test is to wrify the proper

opesration of the high pressure coslast fajestion system
throughout the Tange Of Tesstor pressure conditione.

Sxisaxts

lavell

(s) The tims frxom sstuating eigasl to vequired
flow swet be lesas thaa 23 seconds at any Teactor pressure

L. 4

vales of 100 pei for 1iae losees. asssured valoe

aay aleo be ueed, Lf gvailable. 0
(¢) The EICI turdise swes mot tyip off durlag

startwp.
laml2

: () The tuzbine gland eesl condesser system shall
be capabls of preventing stsas leakage to the atwosphere.

() The 4P owitch for the EICI steas supply lime

At 150 peig and 800 peig acuisal resctor vessel
Pressures, EICI was tested succassfully with discharge
gressures of 120 peig and 920 peig respectively.

mﬁaimuumlmlmm
was tested succassfully vith dischargs pressures of
1140 psig and 1300 peig. ‘
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FISAL SORUXY RIPRT - STP ONIT. 2
3.0 Besulty (Contimsed) | .
3.2 W(m) R
3.6 CTEIS L Enitm (Conctmmet) e

Aealrsis (Coutismed) ff_ T SR
m dl lht t

mumumumu—. mm
umulwmwlmuamm All tast
ezitezia were satistied,

__________ ' . N LT
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3.0 Results (Continued)
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SIMMARY REPORT = BFNP UNIT

(Continned)

- Talt
7

verify
diagrane
to therwal expansion and that

I
:
|
3
i
.

:
1
L
i
s

patpots
19
1{s
couponsats

Criteris

lavel)

Thare shall bs w0 evidencs of blocking of the

displascanmmt of any syaten componeat canted By therual

expaasion of the systen.

Reagers shall nct ba bottesed est o have the

opriag fully stratehed.

M-ucthctnlliymmhut

to vithta & 1 of the defised setiisg.




PIMAL SQOUKY REPORT - BINP (IR 2
3.0 Results (Coutimued)
3.2 phase III - Iaftisl Beatvp (Costinued)
3.2.8 JIL1Z. Syetem Pxpension

Sriverts (Contimeed)
1l 2 (Costiawed)

Hangete ohall Vo {a their operstisg rangs (bGetween
the hot and ¢old settings).

Rydroelic ohock and eway arrestors shall be withia
their operatiag tangs (Detween the hot and cold setting 3 1%),

Coaduit commsetions shall vemaia flexidls (uo tight
linear or axial juactioas).

Asslysis

Iaicis) Readingy

Prior to {anitial auclesr hestup, hamger and hydrau-
lic shock and sway srvestor readings wars vesosded for the
drywell piping listed below. These teadings will ba compered
with readings taken during a future shatdowm to assure that

the piping teturns to its basic positiom.

Racireculation * Baactor Uater
Stean - @rct .
Teadvatesr - RCIC

Core Spray - KER

CD Wydraulic System Raturn Lisss-

The drywill pipisg fa genersl was lnspected for
restrictiocns to fres end uaresttaioed motica duriag thermal
axpansion. Mioor vestrictions were obestved and corvected.

Prrll Pipfeg Thatwal Novegeat

Righteen 1lnesr woltage diffareatial trsnsaitters
(L1's) were fastalled in the drywell to recozrd thermal
aovemsst of gelected piping. The LWDT's provids a contimuus,
teadte (outsids drywell) readout of movessnts dus to tharmal
axpansion. Tadls STI 17-1 fllustrates cepsessntative data
ftom thesa special instrumsots.




EIMAL SOMARY REPORT = STXP UNIT 2
3.0 Rasyits (Costimaed)
3.2 Phase 11 - Jajtisl Peatvy (Contimved)
3.8 SIX12. Svstew Pxpession

Sxireris (Contisued)
lavel 3 (Coatinued)

mmuummwmm
the hot sad cold sattings).

Rydvanlic ohotk snd eway srrestors shall be vithia
their operatisg Tangs (Setweea the hot asd cold setting 2 1¥),

Conduit comowsticas shall vemsia flexidbls (no tight
1isasr or sxial juactioms),

Analyels _

Iaisial Readinga

Prior to faitial auclear hestep, hanger and hydres-
1is shock and sway srrestor readings were tecozded for the
drywell piping 1iated below. These tealdisgs will be cosgared

with teadings taken during a future shatdown to assure that
the pipiag raturns o its basic positiom.

Becitsulation -
Stean -
Teosdwates -
Coze Speay -

The dsywell piping 10 genersl wes isspected for
mummuhuﬂumttwmmumw
expansion. NRisce vestristices wers cheasved sad corrected.

Cightesa unm voltage differential tranamitters
(AW01's) wre isstalled {n the drywell ¢o record tharmal
mduueusim The DT'e provide a coatisucvs,
Temots (outside drywsll) veadout of sovemsats dus to tharmml
expansica. Tadle $1I 12-1 {llustrates teprasentative dats
fron these special {nmatrumsats.




FINAL SIMHRY APPORT - BYNP UNIT 2

3.0 Results (Contfoued)

3.2 Jhase III - Initial Weatup (Contisued)
3.2.8 gYL 1], System Expanyion

Analysis (Continued)
Drywell Pip{ag Thermal Novessat (Continued)

In gaoerai, the drywell piping moved in the correct
direction during hestup and returned to its base sstting
after cooldowm. However, tha recirculation syatem loops both
experisnced intsrference problems and did not mcel test
eriteria. Several drywell euntries were requirad to locats
and remove these problems and ascertaia free and unrestrained
sovesant capacity. Even after rsmoving all viaible intex-
faxences, both recirculation loops exparienced thermal
sxpansion not mesting the lavel II criterioa. After ascer-
taining the systeoms to be fre~ and warestrained, the LVDT
SAASUTENMNtS WeTe seat Lo the systam designers for analysis
of the data for the possibility of uadue stresses on the
systeas. Their response was positive and the systems were
declared “operable™. Thess interfesresces along vith thosa
found on othar systems snd the corrective actfions taken are
dascrided in tadls ST1 17-2.

During ths firat two heatep-cooldowm cycles, all

" major drywell pipisg hangers and hydraulic shock acd sway
arvestnrs visuslly {aspected were found to return to their
cold settings, indicsting oo deformatiocn of ths major dry-
well piping systems. Vor a summary of the hanger end hydrau-
1ic shock and sy arxestor deflection dats for the first two
hesatup cycles, see tables STI 17-3 and STT 17-4. Drywell
satry inspectfions during heatup iadicated tha salected hangers
and hydraulic shock and sway artestors wers within their
eparating tirgss. Ses tabls ST1 17-5 zod cadle 371 17-6 for
& sumary of this data, All levels T and II Cest critaria
were sstisfactorily met with regard to hanger and hydrsulic
shock and sway arxestor readings.

11 fon e .
During ths first hsatup, several drywell {napec-
tions were made (i.e., ambient, 300° ¥., rated coolant
tesperaturs) to parform the followings

1. visually inspect selected hangers snd hydraulic shock and
SVay arrastors to verify expected performances.




JINAL STRMANY_REPORT = BFKP INIT 2

3.0 Pasulry (Contineed)

3.2 Ihase II1 - In{tis] Begtup (Contimeed)
3.2.8 STL1J. Svites Dxpeseion
foalyeis (Contiseed)

2.

L B
4.
.

6.

1.

Drywel] Juspection st Various Becive, Teape, (Cont*d)
Vissally verify thete aTe 0 wmexpected coustralats of
Systen conpossats.

Taeord selected hangar positions.
Bacotd selected bydraulic shock aad sway arrestor positicos.

Taspect each LVDT displacessat vecording devics to werifly
fz 15 functioning properly.

Becord the epproxisate 1 *ad I displacemsnts {rom those

- ot smbleat cooditions.

heck the flaxidle condult cossestion to the components
te sssure that system heat sod expension has not placed -~
&m«mmomnmmu

ts.

unm-ym laat cooldowa to cold shute

dowm, the LYDT's were and the ¢old settings recorded
aad sbove stepe 1-4 were repeated. : .




ZINAL SOURY REPORT - BN ONIT 3
3.0 Regslts (Contiomed)
3.2 Phsse 111 - [atetst Meatup (Contimmed)
3.2.8 SIL17, Sryten Prpansion (Coutisued)

Table ST1 17-3

_L¥OT Pary gmmary

Mouitored Calenlated H Maasured Absolute
Locat ton Displacensuts | Displacensats [Difference [Di Lference Commants
Recirec -0.012 0,069 5.057 -
- X-Direction
Ioop "A"] Y =1.74) =1.43% 0.30% 12.2 lass than
/4™ ais-
as4) 3 -0.927 -0.382 0.543 50.8 placemsat .
Jee Discussion
Recire X <1.638 -1.016 0.619 2.9
loop “p“ | Y ! -3.701 1 -1,163 1 0.336 1 31,3 | Ses Discussica
(322) z 40.597 40.108 0.409 | 0.9
n.mn X[ +1.59 LAY 0.0iz | 0.9
taam .
oyl z +1.074 +0.8717 | 0.203 )
ru X +1.358 2.087 | O.B1 | &.9
t.- Pq R s
mn* ()1 2 YW TY) 4.1% 0.031 2.7
Main X 41.706 +1.574 0.1%0 1.6
Steam o——— " o t——
“c* (0 3| -1.09 % ) 0.106° | 9.7
;m- x| 1.1 —41.624 0.267 | .1
team -
(K] 2L 0,803 H 0,323 0.180 4.9
:.:am. x +1.202 +1.069 0.133 11.1 Systen
A Teaperature
7 z 40.548 +0.321 0.227 4.4 was 320° 7.
!«Mu:ﬁ p { 40.728 40.45% 0.269 3.0 Systen
""" Tempgrature
!;6, A! .MIL ‘0.2“ 0.0!1 !!.! _w '!
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ZINAL SUMMARY REFORT - BFWP (MIY 2

3.0 Rasults (Couttsued) ‘
3.2 phase 1I1 - Isjtia) Weatup (Contimwed)
3.2.8 81117, Svstes Lxpension (Continued)
Table STI 17-2
Interfovences and Corrective Actions
Iatazfereace Cozrective Action
Nain Stesn Lines Main Stesm lines |

1. *C" 1iee bhad insulation end air 1. A&ir duct modilied
duct incerference on relisf valve

ey 1-41
2. "A" lise bhad fasulation and veliaf | 2. Tasulatioa modified

valve tall pipe interfevence,
Yeedwatey lingy Jeeduatey Lines
"A" lias bad fnsulation end afr Modified fnsulstion
duct_{nterference
: Hiscellaneous Miscallangoug
. Reactor Water Clesnup System 1. Grating modified
had {nsulation and gratiag
. interference
2. Yarvay columa had mechanical shock | 2. Sevea mew mechanical shock
|———supprassors locked up, Suppreseors fnstalled,
e Recivculation Syetem Recirculatfon Sygtem |
A. Ganeral A. Cemsrsl
1. Satsaie cables srcuad the 1. Langthened csblse
pusps too tight
2. Insulation and specer bearing 2. Modifisd spacsr baaring plate
plates undsr both suction
valves :
B.. "A™ Line B. "A" Lime
1. Valwve on bypass lina for dis- 1. Wodified {asulation

charge valve had iatscference
between insulation and catwalk
ating.
2. Bottom seimmic vimg on dis- 2, Removed chokar
charge riser

C. *"B* Llne C. “B" Line
L. Discharge valve had interfer- 1. Modified catwalk

ence between fasulation and
catwalk
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Kain Steas b
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Main Steem "9°

‘u 22

e 42
» 32
o
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3.2 Ihese L11 - In{tis] Nestep (Costinued)

3.2.8 S1L.11, Srstes Erpensicn (Continued)
Rydraslie J.:’:-"'..S“m Dats ’
Arrestor  lar ol Resdiag  Grelel Cyeled  Cotd |
Systen Sesber W/ /1514 10/15/16  Satpoint
Bectse, %* 833 2 /16 2s/s 2% 21016
Recire. W 253 2 /16 a3/ 2IA 2}
we. " Sl 25/8 238 3 288 ¢
ns. %  mm a3 oS8 aMA AMM
C ns, % ssa ’ sus .9
ne. v 3 YA SN 3WA 3
e s s 2 syz  syz su2 |
e mm s 12 . sis  suz
‘ mus. m 3 I swa I
cs. A *2 T (3T, TR 'S
cs. 28 3 M4 3N I VT
ao 21 2 2 R L I
et > s s sus 8
Bectre. "4* 538 2 13/16 288 aus 1AM
Becire. 8% : v 2we 2
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3.0 Repuits (Contimwed)

3.2 Ihqse JIL- Isitial Bestep (Contisued)
3.2.6  SIL12. fSvstes Dxpension (Contiamwed)

Tf Table STT 173
A Drywell Untry Ranger Dats Sumary
Systs® Beager Cold Cold Iaterm. Mot St'dy Bot
Bamber Cotpoiat Data Data Dats Setpoiat
. Reefre. "a° 3 WA WA AU2 7MW 73/4
Recive. "9° -3 BT/ 2VUA 4N 62 T34
MafaSremm ™A  EA-2 1WA 13/8 1V: 18 19/9
Mein Stean ™9 ' W-2-2 LW/S 1WA 1WA 112 19/8
Meila Steam “C" 6C-4-2 7/8 1 /7 | 3/8 e
MetaStem ™D W32 WS L & s s
Teeduater *)\* | ] 19/8 15/8 1 Us L7/} /16
Peeduater P° =11 13/ 13/8 114 s/8 /16
RHR Returs "A" -2 1/16 s/s va 13718 15/16
RHR Retura "% a-10 v? 12 v 1 34
HPCI Stess Supply H-48-2 o QUL 218 234 *
BCIC Gtean Supply R-30 * 22 234 + *
- - Read Spray n-11 11/16 12 e s/e $/16
Y S Y R RV S R S Y
Cors Spray "»" n-3 * 18 /4 3/s | .nll"
Cleanup -2 1% - 134 1132 138 t e
an . 52 * 5 412 212 *

+Inpossibla to read during hot operatfon
tNo hot and/or cold setpoints visibla oa scale
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ZIEAL STROUXY REPORT - BFXP MIT 3
3.0 Repslty (Contimeed)
3.2 phase IIX = Iniciel Peatvp (Contisued) -
3.2.0  SIL 11 Sriten Erension (Coutimeed)
Txble $71 17-6
Srywell Ratry-Sheck sad Sway Arrestor Deta Summary
, Systes Asvester Cold Cold 300°Pp. S0P, 1
| Buabes Setpoist Dats gati
Recire. "A" - $8) 2 116 W 212 2 33
Recize. "A" s38 2 13/1 216 ) UL 31
Recire. "3" () 211/16 TN 22 BT as
Resize. "3" 8?7 ] 3 2 34 3 [}
ns. "a* saL 23/8 2 3/8 3 4 34 49
ns. " 8502 & 34 [ T/ & 4 3 U2 X
s, " sscl 3 3 LR/ (¥ 41
ns. 801 23/8 28 . (¥ 7 (Y]
Y. B 83A3 s s V2 38 3 8
Y. L) 312 2 & 4 1/ ¢
m k.8, | %] 3 3/ 3 W& BT/ 4 3!
Cs. A 2 3 Wh 4 430 (% 7/
c.s. B -0 LR T S Vs BT 4
c (%] 2 2 RV 32 3
et <6 s s s s 5 ‘
Dats Mot Takes



Mgure ST 17-} | | ’ :
Mcitculation Loop A
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Pignre 63T 177
Msis Steem Line C
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Figuze $TT 17-10
1CIC Stesn Supply
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3.0 Regults (Coutisued)

- » (Cont{sned)
as. ..

3.2

3.2.9

iy

of this test are te: (o) fumstional
mluulmmv)lumt'

purpesss

Hhe
chazk the usis stemlise i
and (o) detarnisn (solaticn wive ¢loswe tiseg.

g el

3 £ .8
IR E
i if m.» 135:173
o3 3 m B2 ¢uwwam»

. tw
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JINAL SURGUARY REPORT - BFNP TMIT 2
3.0 Basvisa (Couttiaved) o
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3.0 Bogults (Costiamed)

(Continved)
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‘ EXMAL_SURRUARY RXPORT - BN UMIY 2
3.0 Bepelts (Contimmwed)

3.2 Phese 115 Initigl Beatwp (Coatiswed)

¢ 2.2.11 ZT1-70, Besetor Vater Clesswp (Cowtisved)

The third test was tua in the ™Mlowiow™ node fn
whish 21} eloawvp flow wae discharged to radwasts the

condenser. !uhlnh-.ll-“?no!o.mu 10° 1b./hee,
@ Pest temovel rate of 21.% » Mu/hr, was obtained. '

‘This conpares wall with the desiga tiguves of 0,053 x 10°
D.Ilt.ﬂuail .‘m.

Sinse Che measured valns for punp (nlet tempera-

ture is so far bdelow the process diagram, the proceas dia-
of 543° P, wue weed ia the calculation of XPSH

menoned [Rumensd

P, = 1019 P, = 100

2 2 3
5 = (1019-2003) 1b./1s. q%_t%_)@‘%g_g&_) -

S0£6.@505° . N . QI P,

, Duziag &)l thres tasts, the elsanup filter inles
tengazature wes held below 150° 7., the UPSR wus detarained
to bs 37 faas and the inlet snd outiet atuze of the

water supplisd to the MEX's we hald withia lixits,

capenit 29.1 = 105 Bsafhs. floy of
1.3 2 u.m."' * Wiz, & & flov

MR AN S ST~ s iy
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{Continsed)
this
hast
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sy
fren
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F
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fif Mﬂﬂ@mﬂmm
283 mmmm
mww w.m mumm
T
isls mmmmmmm.

d2%3
mmm mmwm

«omqummmmmmuwumnex. .

sritazia watre ant.

The "Suppression Peol Cueling™ mnde of opsxatiocn
Thase vatess,

1y uped to odtaia the dpta
Mwmms.

T

nmum

T

“¥adis BT1 71-

R Baps Exchanges Cepacitiss

e & o al

187 Wtu/br,
187 /hs.
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omditises ia the drywmll during cparatisg conditives.
Sxisszis

larel ]

Noss

Ianl2
cntrs w8 B SPRIITS STV SR

() The drymeil cecling cyetem shall have s standdy .
capedility of 2152 of the design heat ml capadility, oo

teageratures in mumnhu-munm
values during aecmal operative.

: Ruzian.scree). Tanskes.conxationl
139° 0. (57 C.) eversge throvghout drymil
%0 percesc relative amidity
urr. e &)mmmmmmmé
10° 7. (65.59 C.) mexiawm fov a1} ethes asess
200° 7. asxizses gbeve the bulkhesd
vitkia 15° 0, (‘.s'o.)aewmunmumw&:&fﬁ
tuze 1a all sreas beneath the vessal-to-drywell bulkhesd HL

100° 7. maximm




(Coatimued)

(Cotianed)

111-74

28 Sellove/iulthesd assenbly wust be maintaised:

1ax3l 2 (Comsmned)
vithis 259 7. saxismn poiat-te-point varistica

FIRAL STOURY REIORT - BINP ONIT 2
3.0 Resuity (Coatisued)
3.2 - %
Griterls (Contisued) | S
e (8) tiforn ciremafsrentiel m st which ;
Aminis
Dets

tenparstures ia the
thammocowples, ORD
platsss.

T™he érywell hest 1oad was withis design speeific :

cations ot this test level.

L4

.2.%

§ 3z
m. m _mmm
: i »usm
o
mu g mMum

<

~ B e e R o
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3.0 Reguita (Contimmed)




® mecvwymwoer - mwor:
3.0 Besulrs (Contimesd)

33 Pheso IV - Pousy Testing
{ %M1 ETIc), Oweisel end Salfechentesy

Puypese
Ve principel objoctivgs of this test sras

. ™ %o socure infervetion on the chanistyy and
rediochenistyy of the reactov coslant.

2 nmmmmm.mwm ‘
m::m"&mm-

s Specifie objsctives of the test progras faslude
evalastion of fuel pezforvance, evelustion of deninsraliser - '
opezations by direct and iadivect watheds, usasutensat of
$ilter pericravace, confirmsion of condenser integrity,
dossnstration of preper steen Sesparator~dryer operation,

O . ‘ ssssursnsnt and ¢alibration of the eff-gae systen, and
‘ calibration of ¢ortain precess fastruamtation. Tata for
these purpeses §8 escured fram & variaty ef sourcsss
plant epervating vecerds, Tegnlsr voutise ¢solaat nulnu.
tediochenticsl nsasurensnts of specific nuelides, aad
opacial chonieal Costo.

Eritetia

Jareld

(s) Qemical fostors dufined ta the teshnised e
opesificatisce suet bo maintatned withis the 1inits epseitied.

0O) The sctivity of gasescus and 1iguid efflvente
met sonfesm to 1license limitatiems.

Javel 2

Satey quslity et ba known and should remaia
withia the puidelises of CE water quality spesifications,

G




3.0 Susuits (Csatissed)

3.3 Phase IV - Power Test (Countisued)

Asalysie

Table ST 1-1 swssmrises the rasulte of the chenical aad
radiechenical tosting perforwed duriag startwp.

Table T2 1%

v

Sampla_Souxcs sed Jast... . ——
o )
Raactor Vatar Jindt 108 b sl
Conduetivity, mhelen 1.0 .90 0.3
Chisride, ppm 0.2 <,0%0 €, 050
Turbidity or taselubles, ppn | 10 0.23 Jre | o.31 Jm | 2.02-0331Y 0.001 JTU
Todtae-131, Ciful 1.4 2-08 UF"' w06 [2.25 2-06] 1.5 -08
lodine-133, Cful 1.252-03 { 2.0 705 |3.06 v-03] 4.9 -0
Groas Activity
-f{itrate, cpu/al, 2 &us. 9.617403 | 1.93m008 | 1.43 m04 | 2.14 Bi04
-crud, cpu/al; 2 hrs, 4.252002 | 2.4 w02 | 3.46 m02] 1.3 m03
Cross Activity o
-f11tvats, cpu/al, M 6.5 o1 | 1.99me02 | 2.58 weo3] 3.65 mo2
" —crud, cpu/ug e, W 1.0 1400 [ 2.7 men [2.1 wsonf 2.18 02,
Silica, ppb 5.0 ppu| 4.088402 | 2.24%4002 | 3.42 %402 3.31 B2
Boron, ppb S0 ppe | 1.858em | 149702 [6.8 ws01] 2005 me02

')
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3.0 Results (Contimsed)

3.3 Phses IV - Power Tests (Contiseed) E
Y : Table ST 1-1 (Contimeed) i
’—: ! B | ey | oy oo
femeis tomen smt s m i mii
Resctor Water (Costined) X 200 1 sw | s | aeat™
filtrate, PO .
~iren x = o= 16.2
=copyer xx XX m 13.0
wnfekel xx = e 4 <0,0). -
=chzoniom x = b+ 12.4
Chenigal inalysis e erd, ppb g
]
~iren 3.9 7.0 2.22 3.9
]
«gopper b+ 4 = X 40,37
- wngchal = x b 4 €044
~chrenism o = = I
7al Anal o
T
1 Co-60 Co-80
Co-38 | e~
Tilirete ors) loest | waas | waeds
o |5 |En &
m Co-64 Co-38 'e:-'a -
st | w9 67 . | 1%
-56 Zn-43 As-18 -
Be24 Te-ttu | w187
2rés w1 |
0-112 T
w97

IX sysbol sigaifies data mst vegeired by the test {astructioa.

e



PINAL SUMMARY RFPORT « BFNP UNIT 2

-4

3.0 Rasults (Contimeed)

33 Phsse IV = Powar Tasts (Contisved)

Tadle 871 1-1 (Contineed)

IX Sysbol signifes dats mot required by the test instruction.

315-352 | 40-402 €5-852 93-1002
8/1178 174
e snd 780 JlﬂélL:L” - wu-
206 9 753 1028
"3 Cr-351 Cr-31 Cr-31
Co-84 Co~58 Mae34 =34
Cred H-122 [C-860 Co-38 Co-38
=107 34 Co-60 Co-80
A~T6 w187 Ca-64 Zn-83
-7 An~76 2y M09S | Zr ,ND-95
w93 2x-87 2 KD-97 | Zr,Wb=9?
Ma-34 w182 187
As~T6
Sb=124 An=76
Te39 gh-124
| Condansate Demia. Infleen
Conductivity, wabo/en 0.2 0.12 0.084 0,060
Lhloride, ppm - 4,050 <,030 £,030 | <,030
- 1nsoluble iven, g 82 1163 2.4 130.4
Condensate Desdn, Pfflment
Conductivit asshofen ' 0-!] ovu 0,083 0.05'
!“0!05!. ‘!a. m 30 !:‘. 0:’3 ,oa ’o“
Oxygen, pph s 13 fmal, 300 Anal. }10 Anel. {10 Anels
ruivgtn'
Conductivity, whofen 0.10 0,09 0,078 0,070 0,038
fron = iasolebls. P 14,33 _a.01 8.01 1.21
= golshble, pp! o 0,33 2,21 1,21
Ricksl - insoluble X XX = 092}
= solsble, pob S| SN - S

_
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. FINAL SUMGIUARY RYPORT <« BFXP UNIT 2
3.0 Resualts (Continued)

3.3 Phase 1V - Powsr Tests (Continwed)
Tabls 572 3-1 (Contisued)

1a Seurce Yes
Yeedwstay (Contianed)
Coppar - fusolabls, ppb
- sojeble, ppd
Chyonion - soludle, ppb
 Off-Can —r
Activicy @ LIAP , PCL/sec. 9.32-04 “u a7.4 Q28,4
(«} (16 gases)
B-13 @ SIAR, WCifsec. 3 2327
Now :uto. efn (V2-64-20) 0 130
Cospoattion - sir, efw I 143
-G+ 0,) SUNIN
time : 3333
Activity relesse at stock 1oa ) J “e
ivity Patters Mecetl, | ﬂm.__l.mm
w2 L
[ma ot :

(1) Combined activity from uaits 1 and 2.

(;

XX sysbol eigaifies dats not required by the tast ismatruction.
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FINAL SUMMARY REPORT - AFNP UNIT 2 |
3.0 Rasults (Continued)

3.) Phase IV ~ Power Testing (Continued)
3.3.1 §8TI-1, Chemical end Padiochemical (Continued)

Analysis
&actor Hatey

Reactor water ¢ondustivity was within ths
10 unho/cm at 25° C,, technical specification maximum
linit, throughout the startup. The conductivity exceaded
the operational technical specification 1imit of 2,0 urho/em
@ 25° ¢, for 6 hours from 10/3/74 until 10/4/74 becauss of
sodium injection at 60X power.

- Reactor water chloride concentration was within
the 1 ppm technical epecification maximum 1imit throughout
the startup. The chloride concentration was withia the
operational technical epecification limit of 0.2 ppm
throughout the startup,

Fuel Cladding Integrity .

Tables B8TT 1.2 and -3 show representative
off-gas and iodine gatarobtained during ths startup. Since
the off-gss release was low and no evidence of spiking
was evident during startup, a great daal of effort was fiot
expended in determining fission gas releass distridutions,.

v
I
]
H
3
H

. Sevmemes garavi x
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PIRAL -SUMMARY REPORT o mr' URIT 2
3.0 Results (Continued)
3.3 Phase IV - Power Testing (Continued)
3.3.1 STI-1, Chemtesl end Baddochentcal (Continued)
Table SII 1=2
Browns Ferry 2 0ff-Gas Summary
Stack
SJAE Decsy
8D preg5m(Pxe-135(2Vxe-133¢2 16 133 arass® siautes 12269

0800 95 68,2 18.2 5.7 1.4 1.3 0.8 95 == e 84 24
100 47.0 21.4 4.7 1.2 2.7 0.9 78— 24,6 .80 23
130 89.6 20,9 3¢5 2.6 1.2 1.1 120 == 8.8 62 42
103 14.7 16.3 4,6 1.3 2,0 0.9 40 = 5.4 78 28
100 5309 u.9 5.6 1.‘ 100 008 77 — 2209 80 23
153 75.8 17.6 7.0 2.0 4.0 .3 108 — “ee 52 41
105 76.8 15.1 5.0 1.6 2.4 0.9 100 eve~ 35.5 76 32
160 44.9 23.3 2.4 1.8 4,4 1.1 Tl o= 2,2 50 30
130 &4.9 18.9 5.9 1.6 1.9 1.4 75 == —— 62 &4

140 51.7 18,2 3.6 1.8 2.4 1.3 81 —— —— 57 59 .
135 74,6 21.3 6.3 1.7 2.5 1.0 107 == 16,7 60 73
100 Bos ,08 301 0.7 006 1-0 29 n— —— 80 19
65 5.5 6.5 2.1 0.7 006 005 16 b ——— ’ m 6
110 26.8 10,9 5.4 1.7 1.5 1 47 == = 73 15

L-a1
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FINAL SUIOUKY RFPORT - EFNP TNIT 2

3.0 Results (Conrimued)

'3.3 Phase IV - Power Testing (Continued)

3.3.1 STY), Chemical snd Padiochemical (Continued)

Table STI 1-3

mrmzm:mm«msmf

"Estimated - o iR
. Y-131 uti/eec, pCi/sec, ytifsece Cifsec. 3Cilsec.
| Date Tima Mt Cavryover ()  1-131 1-132 7-333 3-134 . I-138
ﬁ 1073776 0950 1980 — 0.02 0.603 0.3711 3.90 132
274774 2130 1980 3.0 o— — o — - —  —
lwraarss ons 1051 o——e 0.017 0.727 . 0.357 2.0: 112
272174 0720 o —_— 0.0140  1.70 0.05 3.4 0.28
12720176 1500 3267 0.2%2) — -— — e e
{32178 00 a2 0 o— 0.0702  3.38 . 100777 3987 IUdle7
{21375 o615 2854 — 0,051 2,30 0.703 - 12.33° .2 1.58

) ¢




‘ FIRAL SUMMARY REPORT - BFNP URIT 2
' 3,0 Xesults (Continued)

3 3 Phase IV ~ Power Testing (Continued)
3.3.1 BTI-1, Chemieal snd Radiochemical (Continued)

Analysis (Continued)
Gondensste

The condensate pump discharge and condensate
demineralizer effluent conducti{vities were only slightly
high during the initial heatup and startup conditfoms, however,
they vere within established 1fwmits throughout the remainder
of startup testing. The following table, STI 1-4, shows the
plant conductivity history during the startup testing.

Table STI 1-4
Browns Ferry 2 Startup Conductivities (umho/em)
Condensate
. Condansate ] Demineralizer
(_? Power Pump Conmbined Reactor
Date (Tharmal) ) Discharga] Effjuent Water
7714 - 7/19/74 | o2, No Hear] o0.75(1} 0.12 0.28 (o
8/5 =~ 879714 1%, Heatup 0.15 0.07 0.15 - 1.40
10/4 -10/5/74 |} sox 0.10 0.06 0.3 - 2.6(2
9730 - 9731774 |40 - 60X 0.12 0.08 0.50
11722 -11/723/74 | 702 0.084 0.065 0.20
12/28--12/29/74 | ~992 20,08 0,08 0.15 - 1.7

(1) ¥o vacuun on condenser
(2) ¥o cleanup test
(3) Rangs of Rx Ha0 eonductivity during August 1974

Bagxgnng Byatem

Prior to startup, & voot valve varification program
vas conducted to ensure that the origin and approximats
length of sarpling lines was known,
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FIRAL SOURY REPORT - BENP UNIT 2

3.0 Results (Continued)
3.3 Phase IV = Powaer Testing {(Continued)

3.3.1 STI-1, Chemical and Radiochemical (Continued)

3.3.2

Analysis (Continuad)
Radwaste

Both the 1iquid and eolid radwaste systems performed
satisfactorily during the startup period even though inputs to
the liquid system exceeded design valuea.

Condensate and Cleanup Demineralizdre

The condensate demineralizers ware initially placed
into gervice in late 1973 and were subsequently used to clean
vater during construction and prooperational testing.

Both thes condensate and cleanup deminerslizars
performed satisfactorily during ths startup period.

8TI-5, Control Rod Drivs System

Purposs

The purposes of the Control Rod Drive System test ara:
(a) to demonstrate that tha control rod drive (CRD) syatem
operates properly over tha full range of primary coolant
tenparatures and pressures from amhfient to oparating, and
particularly that thermal expanaion of caore corponenta does not
bind or aignificantly slow control rod movaments; and (b) to
daternina the infitial operating characteristics of the entixe
CRD ayastem,

Criteria
Level l

(a) Bach drive aspeed in either direction (insart or
vithdraw) must bs 3.0 + 0.6 in, par sac., indicated by a
full 12-ft. stroke in 40 to 60 ascs. ‘

(b) The average scram inssrtion tims of all operable
control rods, based on the deenergization of tha scram pilot
valva solenoids as tims zars, ghall ha no greater thant




PIHAL SUMMARY REPORT ~ BENP UINIT 2

3.0 Results (Continued)

3,3 Fhije IV - Power Testing (Continued)
" 3.3.2 STI-S, Control Rod Drive System (Continued)

Criteria (Continued)

level 1 (Continued)
X Insexted fron Average Scram Inssrtion
Rully Bithdravn ~—Tnes (Sec.)
S 0.373
20 0.90
50 2,0
90 5.0

(c) The averape of the scram insertion times for
the thres fastest control rods of all groups of four control
rods in a two~by-two array shall bas no greater thans

X Inserted from Average Scram Insertion
Fully Withdrawn Times (Sec.)

5 0.398

20 0,954

L) 2,120

90 5.3

(d) The maximun scram insertion time for 90X
ingsertion of any operable control rod shall not exceed
7.00 seconds.

fevel 2

(a) With reapeact to the control vod driva friction
teats, if tha differential prassure varistion excaads 15 psid
for a continuous drive-in, a sattlinp test nust bs performed,
in which case the differential sattling presaure should not
te less than 30 psid nor should it vary by wore than 10 psid
over & full stroke., Lowar differential prassures in ths
settling tasts are indicative of exceaaive friction,

(b) Scram timas with normal accumulator charge
should fall within prascribed time limits.

o
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FINAL SUMMARY REPORT - BFNP TNIT 2

3.0 Resules (Contfrmad)
3.3 Phese IV — Power Testing {Continved)

3.3.2 STI-S, Control Bod Drive System (Continued)

, Table STI 3-8
Concyol Rod Scram Data

312475

e T T S S T SR

1002 080 30-27

1002 1000 10-23

. .Scram. Insertion Times SSec.l

52 202 S0z 902
0.302  0.663 1.400  2.435
0.300 0.666 1.488 2,588
0.322  0.62 1.552  2.676
0.300 0.679  1.488 2,556
0.29 0.666 1.5 - 2.63
0.300 0.676 .35  2.64
0.303  0.68% 1.51 - 2.65
0.302  0.666 1.50  2.57

£I-Al
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FINAL SUMMARY REPORT « BFNP UNIT 2 q
3.0 Results (Continued)

3.3 Phasa IV ~ Powar Testing (Continued)

3.3.3 sﬁ-m, IRM Parformance
Purpose

The purpose of this test is to adjust the inter- -
mediate range wonitor system to obtain an optimum overlap
with the SRM and APRM syatens.

Ceiteria

lovel 1

(a) Bach IRM channel must be adjusted so that overlap:
vith the SRM's and APRM's {8 assured. .

1o (b) The IRM's must produce a scran at 120125 of full
8CcAlG,

(c) The IRM reading 120/125 of full scale on rangs 10
will be sat equal to or less than 30X of rated powar.

Analysfs ; ‘
The IRM's were adjusted such that a reading of 120/125.
on range 10 was equal to or less than 302 power. The APRM's. f

had been calibrated using a power range heat balance. Ths
results ar¢ summarized in table STI 10-l, )

—— Tp— ey — N ———— - ey
Table STI 10-1 |
e s e oy - - . —— AR R
APRM A B c D Avg | .-
B | IONRBEEE X v
| RRADING 16,0 | 16.0 16,0 | 16.0 . 16,0 }-
_IRM A B [ D e |
Infcinl ‘ T 1 il A
Reading 102 | 10 1y | s | __TNOP
Range 10 10 10 10 10.
Final ' roreerze
| Reading 80,8 15,3 78,6 1609 I S P P
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< PINAL SUMMARY REPORT = BFNP UNIT 2
3.0 Results (Continued)

3.3 Phase IV ~ Power Testing (Continued)
3.3.3 $T1-10, IRM Performance (Continued)

Analysis (Continued)

IRM:G.would:not driva and IRM H-had a suspected.
tow gain, These IRM's were repaired and successfully
calibrated in accordance with STI 10 at 19.5% power. The
SRM/IRM overlap was verified on a subaaquent startup, The
results are summarized in table STI 10-2, The ecrams gate
points are checked every three months by normal plant
surveillance test, All test criteris were met.

Table STL 10w2 SRS )
N — IRM/SRM Pinal Overlsp : e
1R Chanpel AL B L p | el *l o) n
O Reading 75 )1 | 35 | 23 | 35 4] 30| 3
: pealing s R L T . - 10 1 3 -
Poeition - S N W B N NS U S N N W SN SN SUNE SS—
=rg-
© | ERiChannel . MG WS NS S  S— -
[Boadtng | 3.5x10° | 2.5x20% | 2002208 | seoxaet
| eadingt 6,0 x.304

&IRM P data taken separately
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FPINAL SUMMARY REPORT - BFNP UNIT 2
3.0 Results (Continued)

-

3.3 Phase 1V - Power Testing (Continued) '

3.3.4 3'1'!-11‘. LPRM calibﬂt!oa

Purpose

The purpose of this test is to calibrate the
Iocal power range monitor system.

Criteria

Level 1

The meter readings of each LPRM chamher will be
proportional to the neutron flux in the narrow-narrow water
gap at the height of the chambex.

lavel 2

Hone

Analysis

) The LPRM's wars calibrated at power levels of. |
approximately 23, 60, 80, and 1002. Table STI 11-1 gsummarizes
the calibrations. ,

Teble STL T1-1, )
Test Conditton Power lavel o Buriom TIP sen . Inaperable 1emva |
. 2 1.7% 6 "
28 60 R s
3% 80 1.2 )
ar 100 1.0% ‘
[ B
-
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FINAL SUMMARY REPORT - BFNP UNIT 2

3.0 Results (Continuad)

4

3.3 P ¢ IV - Pover Testing (Coatinued)

3.3.4 STI-11, LPRM Calfbratfon (Continued)

Analysis

The largest number of inoperable TPRM's that were
encountercd during egny of tha calibrations was six and at all
times there were more than 14 operahle LPRM's per APRM channel
vhich is the minimum nunber rdquired for any APRM channel to
remain operable.

. The process computer programs which are used to
determine the gain adjustment factor (CAF) were verified
prior to using the computer calculated GAP's, This was done
using an off-line computer and manual mathods. The GAP's
from the process computer were compared with the GAF's
caleulated by the off-line computer program (BUCLE) at the
25, 60, and 80X teat levels and these calculations were in very
close agreement (within spproximately 1X).

Additional TIP sete were required at the 25 and 60X
levels due to minor problems with the process computer. At
the 25% level it waa found that the process computer was not
seaing the proper reading for LPRM 32-49D, This was corrected
and an additional TIP set was run. Problems were found with
the TIP acan program goftware and corrected, requiring a fourth
TIP set at this level. A third TIP set was run at the 60X
level when a correction to a bad feadwatsr temparature caused
the fraction of rated pover (FRP) to change on OD-1 during the
gscond TIP get.

Changes to the TIP systen between the firet and
second TIP sets at the 60 and 100X lovals caused the GAF's
calculated aftar the calibration for ths associated LPRM's to
be slightly off from 1.0. The core top limit was changed on
soma channels at the 602 level and tha drive speed was changed
at ths 100X level. Both of thasa changes caused small sghifta
of tha TIP tracea, thus affecting the CAP's.

In tha fev cases where the LPRM GAY varisd from 1.0
after tha calibration, the process computer correcta each LPRM
reading using ite corresponding GAF. Thaerafore, thas cors
calculatfons are still valid and the core monitoriang ia not
affected.
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PINAL SUMMARY REPORT =~ BFNP UNIT 2.
3.0 Results (Continued)

3.3 Phase IV « Power Testing ((bntlnuad)
3,3.4 STI-11, LPRM calibrauon (eontinucd)

Analysis (Continuad)

The calidration was pnrtorued accordina to the plant
suzveillance {nstruction, 8I 4.1.B-3. This involves adjusting -
the meter readings of each LPRM chazbder by the appropriate gaia
adjustment factor .(CAF), thexeby setting the LPRM to vead
proportional to the neutron flux {n tha narrow-naryow water A
gap at the height of the chamber., This satisfied all criteria.

3.3.5 5II-12, APRM Calibration

Purpose

The purposa of this test is to calibrate the average
povar range monitor system (APRM),

Leval 1 . ) o
(a) The APRM channcls must be calibrated to tvead or

equal to or greater than the actual core thermal power.

(b) Technical epeci.ﬁ,cation end fuel warranty umite
on APRM scram and rod block shall not be exceeded.

(c) In the startup wmode,  all APRM channels must
produce a scram a4t less than or equal to 15X of rated thermal
povar. .

Criteria

(d) Recalibration of ths APRM eysten will not ba
necessary from safety consfderations {{ at leaat two APRM
channels pexr HPS trip circuit have teadinga graatey than or
equal to core pover,

level 2

1 the above critsria ara satisfied, then the Am
chammals vill be conaidered to ba reading accurately {f thay
agree with tha heat balance to within 1! of vated pover.
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3.0 Pasulta (Continued)
3.3 Phase IV - Powsr Testing (Continued)

LARPTS

{ 3.3.5 STI-12, APRM Calfbratfon (Continued)
Analysis

At test conditions i, 27, 3E, and 4R, the APRM's
vere calibrated to read equal to or greater than core thermal
power. The core thermal power waa cbtained from the process
computer heat balange (0D-3), .which had been verified to be
accurate previcusly by a detailed manual heat balance. The
APRM's were also recalibrated after each LPRM calibration.

In the startup mode the APRM scram setpoint was set .
at < 13X thermal power, and the rod block at € 122, A scram
:lamp vas set for each test condition 202 above the test load

ine.

To verify the accuracy of tha APRM'a over large
power changes, tha gain adjustment factors of each APRM
. channel were rvecorded during the “2" recirculation pump trip
, “ of 8TI 30 and ths subsequent recovary to test condition 4E,
. c . Typical resulte of this APRM tracking test are shown on
: figure STI 12-1 for a epecific APRM (P). The worst error
b observed for all the thannels vas 4,5%, mich of which ig attrie
: buted to an approximate steady state background error of & 1-~1/2%
i present 1; the APRM system., All test criteria were satisfisd
for BTI 12.

43 e TN P e p e a . S B I A o T P AL 0 s oo
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3.3.5

3.0 Results (Continued)
3.3 Phase IV-Power Testin

STI=12, APRM Calsbrats
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3,0 Results (conttnued)

3.3 “thase xv l’ower tuting (Continund)

3.3.6 sT-4, RCIc fystem

gf.('.-:'..t-.:-.: Pranc) ooy

s telin

m pnrpou o! thu ceat .10 to,vattty the opeuucn
of tha reactor core isolation coouug syatem in the tnjec:iou»

mode.

-Criteria

Level 1 ' )
The tima from actuating afgnal to requived flow wust .;

be less than 30 seconda at any reactor pranura between’ *
150 paig and rated (1020 paig). '

with pump dlacha:ge at any presaure between 150 paipg
end 1220 psig, the required flow {s 600 gpm, (The limit of
1220 psig includes a nominally hiph valua of 100 psi for
1ine losses),

The RCIC turbine wmuat not trip off during startup.

If either of the firat two Leval 1 criteria is not
pat, the reactor will only te cnowad to openn at a
restricted power level,

Lavel 2

The turbine gland seal condenasy system ghall be
capable of praventing ateam leakage tp the atwosphere,

The AP svitch for cha RCIC ateam anpply 1ine high
flow isplation trip shall be adjusted to actuats at 3002 of
the maxisun tequired ateady state steam flow, =

Ly — T -gaar——>rarapera

Analysis - o i

A cold quick atart was conducted on the ROXC mtcll
vith ths pump aligned to take suction from the condenmate ..
storage tank and discharge to tha vesspl, Mn the fnitial
veassl {njection attempt, arratic oscillations davelopad. ..~

. The flow controller was veset vhich tesulted in utuuctorr

opevation, Pertinent data from the test 4 contained in . _

@ table BTI 14-2. Transient vesponse is prasented on €igure .
871 14-3, m criteria were satisfiesd with m exception of
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3.0 Results (Continued) S

3.3 Phass IV ~ Power ‘reaung (continuad) L
3,3.6 FTI-18, RCIC Systen (conmuea) | ' _ o |
Apalysis (Continued) - ’

_the high stean flov uoln:!.on aatpointe diacusud 4a
p‘lma III testings - *

:
Table STI 14-2
RCIC Injection Data
‘Datet - ‘ September 3, 1974
Timas 1213 Hours
Reactor Pressurai 930 psig
'Discharge Preasuret 1000 psig
Turbine Epeeds 4000 rpoy
nis'charge Flows : 625 gpm
Suction Pressures . 30 peig

Controller Bottingss

PB = 2000
R/ = 80

Time to Rated Flow 19 sec,
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3.0 Rasules (Continued) . .

3,3 Prasa IV - Pouwer Testing (Continued)
3.3.7 811-15' HPCY S!atan

Purposa

The purpose of this teat 1a to verify ths proper
operation of tho high presaure ccolant Meezm system in
the injection mode.

Criterta "

vel

The tima from actuating signal to required flow must
be less than 25 seconds at any reactor pressure between 150 L
paig and rated (1020 paig). by

Uith pump discharge at any preasure bstween 150 :
psig and 1220 paig, the flow should be at least 5000 gpm.
(The limit of 1220 psig includes a nominally high value of :
100 psi for line losses).

The RPCI turbine must not trip off during startup.

lavel 2 .

The tu:bi;u gland seal condeanser gystem shall be
capabla of preventing steam leakage to tha atwosphare.

The AP switch for ths UPGI ateam supply line high
flow 1solation trip shall be adjusted to actuate at 225% of -
" the maximum required eteady-state stesm flow.

Analysis

Prior to this test, en tnetéau in the proportional
band setting (600 to 2000X) was made to tha flowv controller.

A cold quick start was conducted vith ths puz
alignad to take suction from ths condensate storags tank snd
diacharge to the vessel, Pertinant data from the test is
contained dn table STI 152, Tha transient response {s pre-
sented {n figure 8TI 15-5. Specified critaria vers satisfied,
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" .,,=_f3.0 lznultu (continued)

3.. Phase IV = l’mr Testing (eontinued)
30307 H-ISI HPCY !230! tcontinucd)

Tabls £71 313-2

- HPCY Injection Data
Date s October 6, 1974
Tive: 2110 Noura
Reactor Pressure: ' 940 paig
Dischargs Pressurat . 1030 psig
Turbine Spesd: 3500 ypm
Diacharﬁ Flow: 5000 gpm
Suction Pressurst 32 paig

Controller Sattings:

. PB = 20002
R/e 100

Tima to Rated Ylowt 23,8 sac,

-—ve
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3.0 Resultg (Continued) ' .
3.3 Phase IV o Power Testing (Contlnued)
3.3.8 §TI-16, Selected Process Temperaturas
Purposs
The purposes ares

1, To establish the propar settivg for the low speed
limiter for the recirculation pumps.

2. To provide assurance that the measured bottom
head drain temperature corvesponds to bottom head
coolant temperature during normal operations.

Critexia
Lavel

The roactor recirculation pump shall not be
operated unless the coolant temperatures in the upper and
lower regions of the vessel are within 145° F. of each

other. o 1
The bottom head coolant temperature as measurad

by the bottom drain Iine thermocouple should bs within 50° ¥,
of raactor coolant saturation temperature.

Analyeig

Test data was taken on the 50, 75, and 100 percent
1oad 1ines, The data in table STI 16-2 shows the pump
discharge temperatures and botton drain temperature maasured
during these testa, The 50, 75, and 100 percent load line
data was tsken during natural circulation. The data shows
that with natural circulation.only, tha temperatuye in the
bottom head remained within 1459 P, of ths gaturation
temperature as apecified {n tha criteria, The maxiwum
difference vas 459 P, vhich occurred on the 100X £low line.

At the 75% and 100% load 1lines, recirculation puxp
A" gas tripped and “B" was allowed to continus .
This vas to verify that the temparature within an idle loop
would remain stable within 50° ¥, of tha soctive loop. A
W of 10° ¥, difference wus also observed on the 13X
OR! ing,
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e - 8.0 Results (Continued)
B .3 Phase IV = Power Testing (Continued)
3 3.3.8 Wm
' Analysis (Conunuad)
" Also et the 757. and. 100%_load. unu. :ectreulattcn

i ' pup. ¥BY was txipped and "A" was allowad to continue runafng., '
A maximm of 10° ¥, difference was also cbserved on the E

75% load line.
Table STI 162 o i
: Belected Process Temperatures
Test
Condition Recixc, Pump Saturation Bottom Drain
~Date__  Tima  Joad Ling MMLL“L —leZpe . __Temp.
o A » |
G 10-26-74 2200 sox - 525°p, s20°F.  5%°P, s08° ¥,
11-16-74 0415 5% s10°r, 505°F,  5350%, s38°
: 1-1-75 0625 100% 510°r, 510° P, 535° ¢, 430° ¥,
11-18-74 0017 BRe 51009, s520°@. 5300 R, 520° P,
: 11-18-74 0210 5%y 520°p., s10°@,  5%9° %, 515° p,
i 12-31-74 0440 tooxr  50°¥%., 51w, 5371° v, 500% ¥,
12-31-74 0650 100%%  533% @, Sw°F. SN0 F. 499° ¥,
4Punp “A" tripped
+APunp “B" ¢ripped
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3.0 Results (Continued) O
3.3 Phase IV - Power Testing (Continued) k
3.3.9 SIL:18, Core Pover Diatribution
Eurpose
the ceproduetbiiEey of che TP syaten readings, (53 to

deternine. tha cora power distributfon in three dimension,
(c) to determine core power aymuatry.

Criteria

Level

Not applicable.

levell

In the TIP reproducibility.test, the TIP traces -
ghould be reproducible within #3.5% ralative exror ox:

40,15 tach (3.8m) sbsolute error at each axial position, .
whichaver {s greater, . q

The zepulta of the TIP reproducibility are. gym-.
marized in table 8TT 18-1. Ths test criteris was satisfiad .
at both test copditiona T} and TC2B, _ . o

H

Supmary of TIP Reprodupibility Dats.
Max. Bolativa Haximum Absojute ‘Tdak Criterta,
eror/] china _mhtiw Abso

Test Conditign L

23% Pover 8.5%/B 25008 SSh S0
46.6% Flow taad "3k -’?.'-"
Test Conditfon 2§ '
60% Power 4.4%/8 1.8m/D 3.5% 3,8am.

104% Flow
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D 3.0 Results (Continued)

3.3 Fhase IV - Power Testing (Continued)
3.3,9 §8TI-18, Core Power Distribution (Continued)

Analysis (Continued)
e Power Distribution

The cora power distribution was calculated at
each appropriate test condition following a complete set
of TIP traces. The results at 95% power are shoun in
figure STI 18-1 and teble 18-2, Figure STI 18-1 shows
the radial powsr distributfon (bundle powers in MWt) for
one quadrant of the cora. Table STI 18-2 shows an axial
(Z) distribution for each of eight radial (R) rings, the
core average axisl distribution, figure STI 18-2 shows the
locations of the eight radial rings,

Core Top

Core Bottom

¢ 1t 2 3 & S 6 ¥ 8 AW

12 0,671 0,604 0,569 0.547 0.508 0,433 0.324 0.192 0,302
11 1,290 1,156 1,123 1,112 .02} O.882 0,673 0.402 0.706
10  1.530 1,971 1.34% 1.341 1,243 1.001 0.907 0.562 1,003
1.553 1.389 1.380 1.401 1.321 1,196 1.030 0.662 1.095
0,872 1.28F 1,320 1.331 1,227 1.236 1.126 0,740 1.106
0.698 1.061 1.074 1.061 1,103 1,182 1.148 0.769 1.034
0,618 0,97 0,939 0.948 1.053 1,175 1.166 0.787 1.006
0.662 0.995 3.00%1 1.012 1.157 1,269 1.243 0.83% 1,Q76)
0.800 1.213 1.23] 1.219 1.353 1.471 1,408 0,942 1.252
0,947 1.447 1.465 1.418 1.415 1,542 1.475 0.957 1.340
0,876 1.368 1.195 1.318 1,167 1.360 1.164 0.778 1.128
0,610 0.992 0,853 0,948 0,823 0.95) 0.769 0.482 0.772
AVE 0,927 1.151 1.125 1.138 1.115 1,150 1,037 0.676 1.000

(A X P X' Y- XN X7
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3.0 Results (Continved)

3.3 Phase IV - Power Teating (Continued)

3.3.9 =18, Core Power Distribution (Continued)

2 1 2 3
o 2.39§3.67]3.03{5.14 Ja.93 Ja.23] 3.32] 5,06 fs.00 J4.54
29
28
2.5 a.6s)a.0]s.03)s.00da.00)4.21)a.77 §4.00 Ja.s8
2Temmce | S o S
26 2,533 3.60{4.20 [ 3.04 J 4. 69 J4. 98} 4.96 | 4.06 J4.95 J4.03 J 4.6 Jo.€3 |4,
Vg IJ"\____
2% \?—f “/ / —— el
2 242 3.51§4.00fa. 00 §4.05 fd.on]a.20f4.62 84,90 J4.81 fa.05 [3%93 Ja.65 f4.92 ant
casme—— aunpens s
v 2 2.21[ 3.17 | 3.26 [ 4,58 | 4.70 [4.51 § 4.33 ] .80 s.w‘]n.ny: 4.09 f4.6¢ [4.45 Ja.29
21 :: /*__
20 1.9 3.02|3.26 | 4.64 | 4.66 J4.50] 4.54 ] 5.08 | 5.16 | 4748 § 4,34 {a.85 [4.98 (4.52
19 i S
" 1.56 | 2.64 §3.39 Ja.4s | 4.47 Ja 03] 4.96 [ 4.98 § .11 5.06 §5.00 | 5.00 {5.04 |4.88
T 7 )
17 4 ) )\ ¢ 'q
¥ 2.15 310 | 4.12 f 436 f4.62] 4.09 | 4733 §4.96 [ 4.95 §4.70 {469 [4.93 Js.62 -
13
n 2.42]3.14 §4.07 [ 3.38§ 3,640 4.33 §4.79 §4.45 §4.27 J4.70 f4.99 J4.10
13 ¢ ) —7“: e
1z 1.84]2.75 | 2.63 3198 355 a.an Jaoea fa. a2 fa.a0 .05 |5.04 [a.28
- S wa—y Dt b
w La)aarg s faoos Ja st [acen fa.65 e 475 [a.99 [4.95
\ —d"
it . \/ ‘>""'_"""|""
o8 & asof2.asfasafsarfacafaerfa.n lase dsae fsn
o7 L'Q ny wow 2w capmbun
§ 1.73] 2.2 3.06 § 3.3 { 3.21 | 3.23 §4.07 }4.30 §3.74 §3. %
05 "'d o p— S ——— ey
ob qfu 1] 2.7 g2.99 3.5 Ja.s2 .67 §3.99 3,61
[} PEE——— < [t vty -
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Figura STI 18-1
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5.0 Results (Continued)

* 3.3 phase Iy - Pover Testing (Continuad)
4 3.3.9 §II-18, Core Power Distribution (Continued)-
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3.0 Rosults (Continued) .

3.3 pha.2 IV - Power Testing (Continued)
3.3.10 3TI 19, Cors Performance Evaluation

Burpose

The purposs of this test is to evaluate the core
performance parameters of cors flow rate, core thermal power
level, core min{mum critical heat f£lux ratio (MCHFR), the
cora minimum critical power ratio (MCPR), the maximum average
planar linear heat generation rate (MAPLNGR), and the maximum
linear heat gansration rate (LHGR) of any rod in any fuel
assexbly,

Criteria

Y. -

!E“!‘ !‘ 'j: L

(a) The maximum iinesr heat generation rate of
any rod during steady-state conditions shall not exceed the
limit specified by section 3.5.J of the tachnical specifi-
cations.

(b) MCHPR ghall be maintained at or above the
flow dependent minimum fusl warranty MCHFR limit (lins "B",
figure 19.3-2).

(c) Steady-state reactor power shall be limited
to 3293 MWt and values on or below the design £flow control
line (defined as 3440 MWt with core flow of at least
102.5 x 105 1b./hr.).

(d) The minimum oritical power ratio (MCFR) shall
ba maintained greater than or equal to 1.20 times kf.

(e) The maximum average planar linaar heat genara-
tion rate (MAPLHGR) shall not excead the limits of the plant
technical specification 3.5.1.

Analysis

The significant core performmance parameters such
as maximum fraction of Limiting power density (MFLED),
ainioun critical heat flux vatio (MCHFR), minimum critical
power ratio (HCPR), core thermal power, maximum average
planar linear heat goneration rate (MAPLHGR), and maximua
linear haat generation rate (KW/ft.) were monitored through=
out the test program at each of tho test plateaus, Table
STI 19-1 contains a sumary of the behavior of these
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3.0 Results (Continued)

3.3 Phr'e IV - Power Testing (Coatinued)
4 3.3.10 §T1-19, Core Performance Evaluatfon (Continued)
Analysis (Continued)

parameters., In addition, the test criteris for acceptable
performance at each test condition is presented. Figures
BTI 19-1 and STI 19-2 show the MCHFR and MCPR data plotted,
compared to the limit linea. The test data shown on thase
flgures is from the test condition on the 100% load lins,

Extensive effort vas expended to verify the
process computer calculations. Heat balances were verified
by both hand calculations and off lina computer calculations.
The off line computer program BUCLE was used to calculate
the core performance paramstera which were compared with
ths process computer calculations. Close agreement waa
ssen botwaen the process computer and these fndependant
calculations.

As indicated by table STI 19-1, all teat criteria
were satisfied. .
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3.0 Besules (Continued)
3.3 Phese IV - Pover Tasting (Continued)
3.3.10 STI-19, Core Performance Fvaluation (Continued)

Table STI 19-1

Suzmmary of the Behavior of Core Performance Parameters

| 1acR_
Teat PR  Flow MCHFR MCPR Value ldnic Limic
Condtefon 2 % Vales  Linie Valus Ltwie kw/fr  kw/fr  MPIED  kw/fe _kw/fe
) § 47 8.63 2.82 2.575 1.362 3.85 14.51 «266 4.92 18.00
*8,65 *2.484 1.362 3.9 *16.51 %274 *35.07 *18,00
2E 60 104 bl 1.90 1.855 1.20 7.89 15.05 «535 9.90 18.33
2A 23 a28 9.73 4,10 2,352 1.446 3.55 15.05 «2Ah 4.5% 17.95
2D 42 F *5.03 2,17 2.172 1.218 %6.90 56,49 = 470 *3.70 *17.96
3c 48.7 S0 4.73 2.76 1.763 1.3%44 7.45 15.07 »500 9.2% 18.35
3 64 67.5 3.45 2.30 1.515 1.257 2.3 15.08 622 11.51 18.33
. 4 82,2 103 3.14 1.90 1.480 1,20 10.75 .15.10 o763 13,75 18.35
+3,13 1.480 1.20 #10.87 4,406 *,745 *13,78 *18,35
3a 39 33.7 5.4 * 3.30  1.510 1.430 6.34 15.10 A32 7.99 18.33
&C 67 49,5 '3.a 2.75 1,499 1.341 9.93 15.48 638 3.2. 17 18.35
& 8.7 20 2.89 2.75 1,374 1.248 11.23 13,49 746 13.80 18.35
&4E 95.4 105 2.69 1.90 1,324 1.20 12.37 15.17 £30 15,36 18,33
GA .6 33.6 #5.% 3.30 1.809 1.430 »6.71 14,43 #4433 438,20 *13.33

% BUCIE Remnlts

“=

ot=Al
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L . 3.0 Results (Continued)
; ! 3.. Phase IV - Power Testing (Continued)
. 3.3.10 §TI-19, Core Patfomncexvg.lﬁatior_t (Continued)
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3.0 Results (Continued)

3.3 Fhass IV - Powver Testing (Continued)
3.3.10 STI 19, Core Performance Bvaluation (Continued)

1.9 . . . . _ _/'

1.8 |- - - == MCPR Linit

o T X MCPR Test Data el A
’ . H EE IR S 1 -
U O A G O 1 |
§ s [ e 2 -
1.4 o e
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SO DO i I Wk (1 4
f g
1.1 : '

Core Flow (%)

Figure STI 19-2
MCER Test Date
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3.0 Resultg (Continued)

3.3 ‘hasc IV - Pover Testing (Contlnued)
¢ 3.3.11 STI:21, Flux Response:te Rods

088 =
[

The purpose of:this test {s to demonstrate the
stability of the core lot¢al power-reactivity feedback mechanism
with regard to small 1:e:tnxj§ati:ons in reactivity caused by

rod movement,

Criteria

" Jevel 1

The decay ratic must be less than 1,0 for each
process variable that exhibits oscillatory response to -
control rod movement. . D

Level -2

. ) The decay ratio must be less than or equal to 0.25
0 for each process varisble that exhibits cscillatory response
N to control rod movement when the plant is coperating sbove
the lower limit of the master flow controller.

Analysis

The stability of the locai core power-reactivicy
faedback machanism was proved by observing the local and
macroscopic effects induced by control rod movements.

Ce e e——_— —— v S o - S

Generally the vod was moved near a location with
the most 1imiting thermal conditions, The logal power
deviation was monitored using the nearest LPRM. Other gross
core. paraneters as cortrol valve position, dome pressurs,
vater level, core flow, steam £low, and APRM {ndicatfon
were also vecorded. Table STI 21-1 summariges-the test
results, Except for the LPEM flux, no discernible oscillations
or instabilicies weze noted for the observed process variables.
The LPEM flux, upon rod movement, moved promptly t0 & nov, .
steady value, showing only a minor well-damped oscillation:
tmdu:aly following the rod displecement. The test criteris
wers net. -




3.0 Results (Continued) '
3.3 Fhaese IV - Power Testing (Continued)
' 3.3.11 $TI-21, Flux Response to Rods (Continued)
Table ST 21-1

Summsry of ch.‘rlunenponuconnd-nm

Bighuc"
Decay Ratio
Test Rod Rod LPRM 1ocal Power of Magsured
Condition JMoved __ Displacement __ Monitored Change Variables
1 22-47 12 —p 10 24-49D -15% <,25
. 10 —p 12 + 5%
2 30-58 42 ==p 36 32-49A -7 <,25
36 —» 42 + 7% )
e 2211 40~ 36 " 24-004 123 <,23
. 36 ——p 42 +12%
4 06-23 40 ——p 36 08-25 -10% < ,28
36 —» 42 +20% -

1~ LFEM £lux was only varisble showing any oscillation

.-

uy-Al
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' 3.0 Results (Continued)
3.3 Phase JV - Pover Testing (Continued)
3.3.12 gTI-22, Pressure Regulator
Purpose

The purpoass of this test aro:

1. To demonstrate the optimum settings for the
preassure control loop by snalysis of the transients
induced in the reactor pressure control gystem by
means of the pressure regulators.

2. To demonstrate the take-over capability of the
back-up presaurs regulator upon failure of the controlling
pressure regulator and to set spacing between the setpoint
at en appropriate value. :

3, ) ‘To demonstrate smooth pressure control transition
between control valves and bypass valves when reactor
stezm genaration exceeds steam used by the turbine,

( i | Criteria
lavel 1

The decay ratio must be less than 1.0 for each
process variable that exhibits oscillatory responss to
pressure regulator changea.

Lavel 2

(a) In all tasts except ths simulated fafilure of
the operating pressures regulator, the decay ratio is expected
to be 0,25 for each procesa variable that exhibits oacilla-
tory response to prassure regulator changes when the plant
is operating above tha lower limit satting of the master
£lov controller.

(b) Pressura control deadband, delay, etec,, Lif
any shall produce variations fn steam flow to the turbine
no larger than the values of rated Clow specifisd in the
follkwing table, as measured by gross generated electrical

powers
Percent of Full Power Percent of Rated g'lov
90-100% 10.5%
( 70-90 $1.5 to 40.5
) 70 and below 4.5

¢
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3,0 Results (Continued)
3.3 Phase IV - Power Testing (Continued)
3.3.12 gTI-22, Pressurg Regulator (Continued)

Criteria (Continued)

(c) Optimum gain values for the pressure control
loop shall be determined in crder to give the fastest return
from the transient conditfion to the steady-state condition
within the 1limit of the above criteria.

(d) Dburing the simulated fatlure of the primary
controlling pressure regulator, if ths setpoint of the back-
up pressure regulator is optimmly set, the back-up regulator
shall control the transient such that the reactor does not
scram,

(e) Following a +10 psi pressure setpoint change,
the time between the setpoint change and the occurrence of
the pressure peak shall be 10 seconds or less.

Analysis

Table STI 22-1 summariges. the pertinent data con-
cerning each of the pressure regulator tests, Figure SIT
22-1A/1M shows the tranaient recorder traces for test con-
dition 4E, 95-100% rated powar, 100% flow. Using built-in
test switches located on the EHC pressure regulator cards,
positive and negative 10 pasi sstpoint changes were made on -
each pressure regulator. A test switch which simulates a
pressure regulator failure ia also provided to test backup
takeover,

As a result of the information cobtained from $TI 22
on unit 1, the unit 2 testing was greatly simpliffed. A
notch filter was added to the EHC circuitry prior to the
beginning of startup teating which allowed the ianftial adjust-
ment of the pressure regulator to provide the fast response
to step changes observed only after the 50% load line testing
on unit 1, The pressure regulator settings were fnitially
set at approximately the eama point as unit 1 and did not
require further adjustment st any test condition. The EHC
pressure controller setings ware 1laft as follows:

psi regulator = 3.1 tucas (3.3% valve travel/pst)
lag pot = 2,0 turns (6.0 sec.)
lead pot & 1.4 turns (1.0 sec,)
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3.0 Reyules (Contirmed)

3.3 Phese IV - Power Testinz (Continued)
'3.3.12 STI-22, Pressure Regmlator (Continued)
' Table STY 22-1

'mugumcrmcnm

Resctor Recirc. ' Transient ni?.:.: Core . Bmsctor W ne;:
= T TH ame AR OT W ST TR SR o
1 u 43 912/75 x = 16 823 . 45 - .-:-963 Ti 2.8 188 a
22 60 106 9/30/3% | x x 29 1976 106 . 985 7.5 630 L
= B9 wwme = x 48 470 . 98 "910 . 9.8 805
s W &7 /3% = = 65 1937 s 038 7.4 ex
o % 0.5 1219/ = m 56 2611 723 %60 9.6 79
&8 96 101 12/20/7% = x o

6 3165  103.8 983 . 12.8 1085
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3,0 Results (Continued)

3.3 Fhese IV - Power Testing (Continued)

3.3.12 §TI-22, Pressure Regulator (Continued)
Analysis (Continued)

At test condition 1, a fast reaponsae to step -
changes was observed which waa greatly fmproved as compared -
to similar testing on untt 1, S§light oscillatory behavior
was observed fn ths reactor water level and AYRM power
transient, but the required 0.25 damping criteria was met
in all cases,

Test condition 2E and 3B netted similar results
as compared to test condtion 1 except that the responss time
was elightly longer, as expected for higher power lavels.
Reactor water level and APRM power transients continued to
be the parameters with the higheat decay ratie, although
at all times the 0.25 damping criteria was adequately met.

Pressure regulator testing on the 100% load line

was smooth and performed as expacted. The paremeter obgerved
to have the largest decay ratio vas in all cases, total feed- -

water flow, howaver, tha dacay ratio of this paramster
remalned much less than 0.25. Steady-state liuit cycles
produced an observed variaticn of HiMWe (40.003%) at test
conditlon 4E however this remained well balow the +0.5%
criteria for 90-100% of rated powar operation. Limit cycles
at all other test conditions if eny ware not measurable by
ordinary means thus are considered non-existant.

48 a rasult of the tnatallation of a notch f£ilter,
the preagsure regulator was capable of being optimized to
produce a fast response to sstpoint changes. The tima batwaen

- .. pressure setpoint change and the occurrance of the first
.. pressure.peak was measured to be between 3 and 7 geconds on
+the 100% load line vhich was a satisfactory response when
" "7 compared to the accaptance criteria valus of 10 seconds,

Pressure regulator testing cn the 100X load line
satisfied all test acceptance critearia. A swmary of the
wvorst transient cases for test condition 4C, 4D, and 4R ¢
fe contafned fn table STI 22-2, 4

As & vesult of testing the pressure regulatoy at
all test conditiong l{sted, it was possible to plot tha
relationship of control valve position versus total stesa
flow, Thie plot is found in figura STI 22-2, From the
graph ic can be seen that at 100% steam flow (13,38 mlbs./hr.),
control valve postcion is 45%.

O
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3.0 Results (Continued)

3.3 Phase JV - Power Testing (Contimmed)
3.3.12 SII-22, Pressure Regulator (Continued)

Table STI 22-2

Transient Summary, 1007 Test Platemm

4D AR
56 ‘ 61
~10 pai ]| 10 psi | =10 psi | =10 psi | ~30 psi] +10 psi
A A B__ A B B
Master ]| Master | Master Mastey Master| Master
Manualll Menual Manual | Msoual § Manuall Manual |
cv cv BPV BPY cv BERV
—_— Ineipient
Initial Dome Pressuye | 938 pai 928 paie | 926 psig | 957 paigl] 944 psie ig (982, 1 983 pet21973,5 peim
Pressure 928 paig | 938 paig | 936 psiz | 944 psipl 955 psig | 3 973 psip 21329_15398_3_.5 pix
Tioe to First (1) 3.5 3.0 3.5 5.0 3.5 3.5 7.0 5.0. 6.0
] Pressure Peak see, aee. Bec. 8EC. sec. gee. sec. see, sec,
srameter of Highest (2) | Total FW | Total FW | Total FW | Total FW| Total ¥W | Total FW | Total FW | Total FY Total FW
Decay Ratio (ratio) Flow Flow Flow Flow Flow | Flow Flow Flow Plow
(<. 23 (<,25) | €25) (<.25) | (<,25) (<,25) €, (<25) 1 ¢<25)
Steady-State +0% +0% +0% o4 | 40z | +02 30.003 | +40.003 | 40,003
, Limte Cyele (3) - - = - - = Gowie) | Mie) V(34 Me)
Rotes:
(1) lewvel 2 criteria limic i3 10 seec.
(2) 1lavel 2 criteria limic 1a 0.25
(3) lawel 2 criteria linit is +0,5%

sy-Al
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3.0 Results (Contimued)

3,3 Fhase IV - Pover Testing (conttnﬁed) A
3.3.12 gu'-'zg : 2 Prossurs 'i!sgt_llator . (coﬁtlnued)

"~ . |Ioput sigoal

Parameter Initialw
Hame R No. Yalue | Division
APRM B 2 91 1% '
Core dP 3 20.5 2,0 pai
Tot low 3 12.9 10.4 Mib/hr,
Total Steam Flow 6 13.9 | 0.4 Mib/hr,
Rx Water Level NR 7 33.5 | 0.5 inch
Total Core Flow 8 ~104.0 11,0 Mib/hr,
| _Control Valve Position, All 9 [y 1%
ecirc, Drive Flow 1 50,5 1.0 kgpm
EHC Output 12 — 2%
Rx Dome Pressure NR 13 7831; 0.5 psi ,
L _Recirc. Drive Flow B 14 49, 1.0 kgpm ,
L _Bypasa Valve #1 Position 18 25 2.0

Mieasured with “A™ regulator in BPV contxol

Legend for Pigure STI 22-1
Recorder Calibration Data
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3.0 Results (Con
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REPORT = BFNP
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3.0 Jesuita (Continued).
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3.0 Results (Continued)

3.3 Fhase IV « Powsr Testing (Continued)
3.3.12 §T1-22, Pressurs Regulator (Continued)

120 N DY 1) RN T3 TTON ROELIC IO | ISCLINN AR B I TN OO N A

o=

100 i Hibs/hr. = 1002) :
' n reipise 7

ash Vadd]
rpes e

-

Total Steam Flow (parcent)

RS 2 I R B
10 20 30 40 SO 60 70 80 90 1060 110
CV Poaitfon (percent)

Pigure STL 22-2

CV Position va Tatal Steam Flow
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3.0 Results (Conttnued) T
3.3 Fb:se IV - Power Testing (CO;xtinuad) '

3.3.13 §TI-23, Feedunter Svaten

Purpose
The purposas of this. teat are:
| 8 To adjust the fesdwater control syaten for
acceptable reactdy water level contmwl.
‘ 2. _ To demonstxate stable reactor response to
subcooling changes. .
3. To demenatrate the capability of the automatic

core flow runback featurs to pravent a low water level
acram following the trip of ona feedwater pump,

Lriteria
leyel 1 .
( ' The decay ratio must bp less than 1.0 for-each

process varigble that exhibits oscillatory response to feed-
water system changes. .

(s) The decay ratio is expacted to be less than
or equal to 0.25 for each proceas variabls that exhibits
oscillatory rasponse to feedwater system changes when the
plant g oparating sbove the lower limic of the master flow
controller.

(b) Folloving a 3-inch lgval aatpoint step adjust-
went in thregrelemont centrol, the time fxom the satpoint o
atep change until the wator lovel peak ogcurs shall be lass
than 35 gacouds without excessive feaduater swings (changes g
in fesdwater flow greater than 25X of rated flow). -

(¢) The automatic recirc flow runback feature
shall preveat a scram from low watar leval following a trip s
of one of the operating faeduater pumpa,

(d) With the condenaate system operating normslly,
the maximum tuzbine apesd linit ahall prevent punp damage
dua to cavitation.
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3.0 Results (Continued)-
3.3 Phase IV - Power Testing (Continued)

3.3.13 $TI-23, Feedwater System (Continued)
Analysia

The capability of the feedwater syuten to satis-
factorily control reactor water level was demonstrated at
the test condictions summarized in table STI 23-1. Iransient
recorder traces ware taken of the specified maneuvers vb!.lo
in alternative modes of system operation,

Due to problema sssociated with maintaining opersg-
tion within the precondittoning interim operating require-
ments (PCIQMR) the automatic mode of the recirculation flow
control could not be used. As a result testing of the
feedwater system in the auto mode had been daleted midway
into the startup test program on unit 2. Plant operating
procedures were written requiring that the rvecirculation
flow control system be operated in the maater manual (M)
or local manual (IM) modes only, therefore the auto mode
wvas not tested. In the event the PCIOMR limitations ara
ralaxed such that the auto mode of operation becomes posai-
ble, speclal teating will be performed at that time, upon 0
approval of the N3RB, to denonettate the operability of
that control mods,

Water leval setpoint step changes were parformed
at various test conditiona, end a one feedwater pumptrip
vas performed at test condition 4E on the feedwater system.

Level Setpoint Changes

Experience from unit 1 atartup testing of the feed-
water control gystem provided valuable data which could be
ugad to minimige the “rune~-up" procedure on unit 2. Approxi-
mate controller settings could easily ba determined which
provided acceptable system responaa at test condition 1.

The intial controller settings weze as followas

Proportional Band = 360%
’ Resetg = 004 a,dao

During testing at TC-1, tha controller proportional
band was raeduced to 300%. Plus and minus 3-inch setpoint
changes weare introduced in the 3-element mode, and 45 fach
changes in singte element. The time to respond to the get-
point change and the time to the new steady-state level vere
shortened with the Lncrcasod gain @acreuad proportional band), )
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3.0 Results (Contfnued)

3.3 Phase IV - Power Testing (Continued)

3.3.13 STI-23, Feedwater System (Continued)
Table STI 23-1
Feedwater System Test Data

TC |Reactor |Recirc, | Dste Transient Core Core Reaetor )34 As-left As-left | Remarks

Pover Flow |Performed | Trace Thermal Flow Pressure Flow Proportional | weset

%) ) Yo, Power |(Mib/hr,) | ‘(psig) |QMb/hr.) Band

o) 4
b
1 25 44 /2174 19 790 46 919 2.9 300 0,04
28 60 104 10/6/74 32 1950 106.8 9542 7.6 300 0.04 | Recire 4in
Manusl
60 106 ]10/6/74 33 1950 107.8 9545 7.6 300 0.04 | Recire 4n
Auto

3E 75 97 12/37/74 47 2466 99.1 969 9.8 300 0.04
{ac 59 46.8 | 12/23/74 67 1838 48.0 938 7.4 250 0.04
4D n.7 70.5 112/19/74 58 2360 72,3 955 9.2 260 - 0,04
4E 96.6 101 12/20/74 63 3183 103.8 084 12.8 250 0.04

98.2 98.7 | 12/30/74 n 3233 101.2 985 13.1 250 0.04 | One pp trip
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3.0 Results fContinued)

3.3 Fhasa IV - Power Testing (Continued)

3.3.13 $11-23, Feedwater System (Continued)
Analysis (Continued)

Jeval Setpoint Changes (Continued)

Test condition 2 was the only time the feedwater
system was tesgted fn the suto recirculatfon flow control
nmode, since the deletion of thia mode had not yet been
finalized. Transient response in the auto mode, when
subjected to a +5 inch level change produces an unexplained
winor excursion of about 6 kgpm in recirculation drive
flow"A"(caused by pump "A" speeding up for several seconds).
The cause of this anomaly cannot be further investigated
asince future testing in the auto mode has been prohibited
by the Nuclear Safety Review Board (NSRR). Testing of
the feedwater system in the master manual flow control
mode was eatisfactory and did not produce the transient
response witnessed in the suto mode. Plus and minus 3-inch
getpoint changes were made in the 3-element mode using
both the "A" and "B" water lsvel reference column, and 3 O
inch changes were made in the single element mode again
using the "A" and "B" column, WNo further controller adjust-
ments were necessary to improve the response of the feed-
water system.

—

At test condition 3E, #3-inch setpoint changes
were made in the 3-e¢lement mode, and #5-inch changes.in
the single element mode in both cases using the VA" water
level reference colunn. No controller adjustments were
made. All test criteria had been satisfied for tha tests
performed. : .

On the 100X load line, testing was performed at
the test conditions summarfzed in table STI 23-2, When #3-
inch changes were made in the 3-element moda, a fast response
was noted and the water level attained its new gatpoint
value without overshoot. Only a minor overshoot was experxi-
enced in the single element tests. All test criteria for
level setpoint changes have been satisfied on the 100X load
Iine tests. All procsss variables which exhibit oscilla~
tory response had decay ratios of <0.25. The tima to water
levetltdpoak following a8 3-inch level setpoint change was <33
ssconas.,
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3.0 Results (Continmed)

3.3 Phase IV - Power Testing (Contimued)
3.3.13 STI-23, Peedwater System (Contimued)
Table STY 23-2

65-A1

Time to

1ler | Controtlex RYP Maxz, FW Tima Ratto
Setggggm | Moda/Colunn/ Ruponnsm. Min., level, Change " Cr:lmh,? E!Lmu
Fs_LEN | Demnd | Seconds | (% of Intetal)| P

QP_.N -, - [ ‘

0.04 3:1 +§" g.g g ;

0.041 1lel/A/- 26,3 —r 3 |

0,04 | 1el/A/#5% 7 18.4 P P

0,04 3el/B/43 . 10.0 P . . P

0,05 3e1/B/=3" 13.0 P P

0,05 1/B/45" 19.8 P P

0.05 { 1e1/B/<5" - 23.0 P —p

9,051 Sel/pf33r 1~ 2,25 B 7 — Y 2 P

., ha! #—d——
0,04 lel y 34 11,8 P P
0.04 | 1el/B/=5 15,7 B P

o overshoot experienced
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3.0 Results (Continued)

3.3 Phase IV - Powar Testing (Continued)
3.3.15 §T1 23, Peedwiter System (Contlnued)
Analysis (Continued) o
- ' f&el getgjoint Changes (Continued)

Adjustment to the feedwatar controller during
this series of teats resulted in final controller settings
as followsg

Proportional Band = 250%
Resots = 0.4 R/min,

Figurs STI 23-1A, B, C, and D show the tranaient
response for tests parformed at teat condition 4E,

Trace | Inttiel | Value Per H

Paramater Name No. Value | Division :
APRM A 1 9 1,0% : .
AFRM B 2 90 1.0 .
Core dP 3 0,1] 2.0 }i o
Rx Dome Pressure NR [} 984 4,0 psi
Total FW 3 12,6} 0.4 Mib/hr,
Total Steam Flow 6 1.0 ) 0.4 Mib/hr,
Rx Water Level NR ] __32 D.5 _inc
Total Cora Flow B 105,01 1,0 Mibhr,
FW Controller Output 10 80 1,0% B
Reeirc Driva Flow “ZF 11 51 1.0 kgpm
EHC Output 12 - 2,0% ‘
Bypass Value #1 Position| 18 Closad 2,0%

Legend for ¥igure SII 23-1
Peedwater Level Sptpoint Changes
Calibration Dats
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. FINAL SIRMMAKY REPORT - BPNP INIT 2
c 3.0 Results (Coatinued)
_ 3.3 [Fhara IV =~ Power Testing (Continued)
’ 3.3.13 B8T1-23, Feedwater System (Cont{nusd)

Analysis (Continued)
One Teip.

- The feedwater pump trip fxom test condition 4E
was performed by tripping the “B" feedwater pump from a coae
dition with all three feedwater pumpa operating and the
feadwater controller in the 3-element mode. FPollowing the R
pump trip iniciation, the gsequence of evente wera as followas ’

(1) Peedwater flow began dropping in gbout one
second,

{(2) The feedwater controller at the same time
began respondiug to fncrease the speed of the two remaining

pumps., .

: (3) At gbout 3.75 meconds following tha pump trip,
( y . feedwater flow reached a minimum of ~10.1 Mib/hr., a drop
of 3.0 Mlb/hr,, and began {ncreasing at 4.0 saconds.

(4) Water lavel began a eteady descent at tha time
of minimum feedwater flow and decreased to & minimum of 22.5
inches at ~30 seconds, which was a drop of 11.5 inches.

(5) Nsutron flux decreased to about 6% at 13 o
saconds into the transient due to changes in {nlet subcooling o
and continued dropping after a gemi-equilidbrium ¢ondition as

the recirc punp runback cttcuitry took hold and began decreas-

ing recirculation drive flow,

There was only a 2 inch overshoot, and equilibrium
conditions were reached in about S minutes. The capability
of the automatic recirculation flow runback feature was
satisfactorily demonstrated to prevent & low water level
scraz following & one pump trip. Reactor power decreased
19.3 percent of rated to 78.9 percent dus to the recircula-
tion £low yunback,

The overall transient was smpoth and the system
response was excellent, and {s swmarized in teble 23-3,
ngure 23-2 shows the transient response for the ong puap
trip test,
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3.0 Results (Continued)
3.3 Fhase IV = Power Testing (Continusd).

3.9.13 713, estuaten Syaten (Gonctaued)
Analysis (Continued)

One Pump Trip (Continved)

L o Lo . coma ) G e

Tabla 23-3.
Ong Purp Trip Data Summary

s a - o Namare

Lovel Overshoot
Time to level and Plov Steady-State a5 minutes

Water Level Drop (i.nmal-ntntmw) 11.-5" drov to 22.5%
Tims FW Flow Start Increasing 3.5 geconds

- g e o e —— ———

T ———— .
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3.0 Resultn (Continued)

3.3 Phase IV - Power Testing (Continued)
3.3.13 STI-23, Peedwater System (Continued)

Parameter o Trace | 1Initial | Value per
Name No. . 1 __ Value !  Divisfon
APRM B 1 97.5 1.02
LPRM 26-254 2 2 |ue
. FW Pump A Trip 3 - | —
Scran Indication 4 — —
Total F¥ Flow | s | 1.1 {0.4 mbsmr.
Total Steam Flow s | 1.2 |o.s miv/he,
Rx Water Level HR ? " 3& 0.5 inch "
C Total Core Flow 8 100 1.0 mib/hr.
Control Valve Position, All 9 52 1.02
FW Controller mtput . 10 Tl = 1.02
Rx Doma Pressure WR ' i1 | sss 10 psl
Rx Water Level WR ) 12 | 0 |10 tnches
Racirc Drive Flow A 1 | 49 1.0 ke
Recire Drive Flow B % : 41;5- I.O'kgp'n
FW Punp B Trip | 15 —_ =
Recirc MG Speed A RETE 86 |2.0%
Recire MG Speed B 17 Ty .2.62
W Pup C Trip 18 - [

Lengend Eor Figure SII 23-2

Feadwater Pump Trip Calibration Data
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3.0 Results (Continued)

3.3 Phatwe IV = Power Testing (Continusd)
3.3.14 8TI=24, Bypass Valves
Purposs
Tha purpcses of this teat ares

(1) To demonstrate the ability of the pressure
regulator to minimize the reactor pressure duturbancu
during an abrupt change in reactor stean flow,

(2) To demonstrate that a bypass valve can be
- tested for propsr functioning at rated power without
causing a high flux scxam.

Critaria

" level 1

The decay ratio must be leas than 1.0 for each
process variable that exhtbtu ocscillatory response to by-
pass valve changes,

loval

{(a) The decay ratio is expected to.-bs less than ox-
equal to 0.25 for each progcess varisble that exhibits osoillae.
tory response to bypass valve changes when the plant fs
operating above the lower limit nttlna of tha master flow
controllar.

(b) To avoid approaching steanm line low pressure
isolation, the maximum pressure decraass at the turbing inlet
during valve opening shall not excesd 50 pag,

(c) The regulator. shall tiatt the pressure dise.
turbance during valve reclosura &o that a margia of at
leaat 5% shsll ba maintained bqlw a high flux ecram,

(d) System pressura shall rasach a steady-atate
value within 25 seconds after the bypass valve has been
opened or closed.

poalyats

The ability of the pressura regulator to minimfma.
the reactor pressurs disturbance during the functional test-
ing of a bypass valva as well as the capability to functionally

IR
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t FINAL SUMMARY REPORT - BFNP UNIT 2
3.0° Results (Continued)
3.3 Fhag. IV < Powsr Testing (Continued)
3.3.,14 BII-24, Bypass Valves (Continued)
Analyais (Continued)
test g bypass valva at rated power without cavsing a high

flux goram was demonstrated satisfactorily at the test con-
ditions ligted in table STI 24-1.

For test: purposes, the BPV opaning tima was adjusted
so that the valve would open-in as short a time as possl.bh.
The maasured valva tima was as follows:

BPV opening time ®= 3.0 seconds
BPV closing tima = B.5 acconds

The measured: bypass valve capacity in percent rated steam
flow was approximately 2,72 *

) Table STI 24-2 contains a sumary of the bypass
: valva teat trensient data from all test conditions, In
( ‘ addition, figura STI 24-1A and B show the transient ’recorder:
traces from test conditipn 4E.

Due to problemg gssociated with maintaining opera-.
tion within the preconditioning. interim operation requirements
(PCIOMR), the autopatic moda of the recirculation flow con-~
trol could not bo used, As & Tesult, testing. of:-tha bypass.
valves in the suto.mode has besn deleted: £roy the unit 2.
atartup test program. Plant operxating procedures. were
written raquiring that the ragirculation floy control aystenm.
be.operated in the master.manusl and local mapual modes
only, therfore the auto mode Was; not teated, In the avent
the POTOMR Limitations are relexsd euch thap: the auto made
of opaeration becomes posaible, special tgl:i.pg will ba page.
formed 4t that tims, upon.approval of the EIRB, to- dmmtm
the operability of that control mode.

Bypass valve testing ap all test coaqm.on; umq
fn table BTI 24-1 eatisfied all test accap:mq exitering

'Ih:oughnut the, atastup. test p:pgtaq, data vas. ;

taken to extrapolats for. che minimum flux margin to s¢rap’ e

vhon operating at 100% rated power. The graph contajning

all points fs shown in figuye STI 24-2. Each test. npttad

. results vhich showgd this margin.to be 3 16% of rated: poisx,
(?-' which satisfies the level 2 criteria. -

-
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3.0 Results (Continued)

UNIT 2

3.3 Fhasa IV - Power Testins (Continmed)

3.3.14 SII-26, Bypass Valves (Continued)
Table STX 24-1
Bypass Valve Test Data
4 1 -éor'e
Reactor | Recire, | Transient| Thexrmal Core Reactor ™
Powex Plow Date Trace | Power Flow Pressure Flow
TCl (%) | (%) 1 Performed Bo. | Qmie) | Qab/hr.)i (paig) 1 (MIb/br. Remsrics
1l 25 | e | oun 1 | 750 46 919 2.5
22| 20 | me 1o726¢76] 42 | 659 30 %0 | 1.9
R A :
60 106 | 9/307%& | 30 { 1978 105 945 7.5 {Recirc in Manual, Bad Transieat Trece|
£l 60 {106 | 1o0/6/76 | 34 | 1976 105.6 945 7.6 [Recire fa AUTO,
s6_l1os | 10/26/7s1 38 4 1848 | 106 920 u@w
2l o5 | 92 | wvaarms] 4 | 2090 98 973 9.8
sa| & ] mc s | s 1651 35 930 5.4
asc| so &7 12/23/76) 66 1938 a8 938 7.6
72 70 12{19/76) 57 2373 72 935 9.3
we| 96 | 100 10/22/26] 62 " 3169 103 984 12,9
> QD .

LAl
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e FINAL SIMMARY REPORT - BFNP UNIT 2
3.0 Results (Continued)
3.3 Fha s IV - Power Testing (Continued)
3.3.16 §TI-24, Bypass Valves (Continued)

Parameter Trace Inttial Valua per
Name _No, Valus Division
APBM A 1 96.5 1.0%
LPRM 48-41A 2 o1 1.0%
Core dP 3 20.5 2,0 pai
Rx Dome Pressure HR & 984 4.0 pat
Total FW Flow [ 1 12.9 0.4 Mib/hr,
("-.! . g s——— - e
‘ Totgl Steam Flow 6 13.9 0.4 Mib/hr,
Rx Water lavel MR 7 33.5 0.5 iach
" o — o e . e e e
Total Core Flow 8 103 1.0 Mib/hr,
Control Valve Position, All 9 &8 1.0%
Recirc, Drive Flow A 1 50 1.0 kgpa
EHC Output 12 -— 2.0%
Recirc Drive Flow B 14 &9 1,0 kgpa
Bypass Valve #1 18 Closed 2.0%
(}. Legead for FPlgure STI 24-1

Recorder Calibration Data




W=-74
R

I. 8

-

FIREE R P

a S Unrtn  waa, -

R e I P R S
. .

recon

: oi%
RSy sy R g oS s

al S S S W e S et s am l‘i‘..\ e e
- . LI -
- Rt ]
; Y

e K . i it D.ﬂ'.lﬂj.ﬂ
. ’ ’ —ng et
- " . - ’ ‘z l..h
. l!.N v»&-;.:’ .l*oc
R : Deg ewl emina
' ]
-eds
ity
AL
Tseg ;-

Ry,

N
v emdme S W et cebungyie AR—————— s



Iv-735

FINAL SUMMARY REPORT - LR -

ults (Contiaued)
ge TV ,
Testing ('
(
o4
i
‘ -

d * N
e 3uysord AJG OB ) ’
| m 5..859!»& )
n_ g a . - R
B o : , . . .
a

- e - - . v A i... - -
Y e ) - “te . . - - - - - . . el e - s
: & ‘
- IS o
. . . . - . - - = o - ...-.-...c- -
.
. ’ .
. - i " . . -
. B . e . . - .
\
- * - - -
. .
. - . B .
- L/
. P . e A St 3
- R P .. . . C et lieemtime el iy, el er® LML Wk svm s e T - - '.




PINAL _SDMMARY REPORT - EFNP UNIT 2
3.0 Results (Continued)

3.3 Phase IV - Power Testing (Continued)
3.3.14 $T1:-26, Bypsss Valves (Contimued)

Table STY 24-2
Bypass Valve Transient Data Summary

9L=t1

Test Condition Limit 1 25 2B 3 &A 4G 4p 4e
Recire Modex e W_| %G| | W NG WM o m
BPV_Number === 1 1 1 1 1 1 1 1

ta AZRH_(2) e 25,5 | 20 55 15 50 58 70 96.5
Extrapolated Flux
Margin to Seram (%) »5% 15 16 16 16 16 15 16 16
Initial Dome A
-l == 019 | 950 { 920 973 930 938 955 984
Dome Pressure On Opening

.crease 1 £50 pai a0 1 2 1 2.5 2 0.75 6.8
Doxze Pressure On Closing ‘

Tncrasse (psi) <50 pat | 0 1 2 1 1 2 0.75 0.8
Highest Decay <0.25 <0,25 |<0.25 }<0.25 <0.2% <0.2% €0.25 <0.25 <0.25
Ratio (opening) : (APRM) | (Rx Press)(Rx Wtr Lvl) {(Rx Wer Ywl) | (Rx Wex Iwl)i (Rx Prasa
Higheat Decay <0.2% 140,25 1€0.25 [€0.25 <0.,25 <0.25 €0.25 . €0.25 0,25
Rat:lclb closing) M {APRM) | (APRM) | (APRM) | (Rx Press) Wer Lvl) |(Bx Wee Lvl) | (Rx Wer Ivl)l (Rx Press) |
Settling Time Bx B "'"'1'1

after sen 25 sec 6 20 9 8 3 & 2 b
Settling Time
(after close)(sec) 25 gec ] 11 7 7 3 2 2 ]

WM « Magter

IM = Iocsl u:m,ul."'
EC = Eatural Cireculation

o .
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3.0 Results (Continued)

= UNIT 2

3.3 Phase 1V - Power Testing (Continued)
3.3.14 ST1-24, Bypass Valves (Continued)

APRH Scram at 1002 Flow
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Pigure STI 24~2
Bypass Valve, Flux Margin to Scram at 100% Rated Power
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3.0 Results (Continued)

3.3 rhase 1/ - Power Teating (Contfuusd)

3.3.15 8TI-25, Main Steam Line Isolation Valves
Purpose

The purposes of this test are to: (a) function-
ally check the main ateaxn line isolation valvea (MSIV) for
proper operation at selected power levels; (b) determine
reactor transient behavior during and following simultaneous
full clrsure of all M3IV and following closure of one valve;
(c) determine isolation valve closure time; and (d) deter-
mine the maximun power at which a single valve may be closed
without causing a reactor scram.

Criteria

Level 1

. Closure time must be greater than 3 and less than
5 seconds, Reactor pressure ghall be maintained below 1230 .
paig (the setpoint of the fixast safety valve) during the '
transient following closure of all valves, . G

lavel 2

The maximum reactor pressure should be about 1190
paig, 40 psi below the £4irst safety valve setpoint follow-
"ing closure of all valves. This is a maxgin of safety for

safaty valve weeping, During full closure of i{ndividual
valves, pressure must be 20 pai bslow scram, nsutron flux
must be 10% below scram, and steam flow in individual lines
aust ba below the trip point.

Analysis
¥SIV ;ndtvmuq Closures

The MSIV {ndividukl “élostre test is power depep
only, thsrefore the tests at condition 2B (40-60% power,
A104% flow) were performed at test condition 3C (41% power,
44% flow) to facilitate scheduling. This test was performed
on Novembexr 6, 1974, and all valves closed within the
vequired 3-5 seconds, -

*

' The poak reactor pressure following valve closurss
wvas 939 psig. The steady-stata reactor pressure was 920
pailg. Main steam lins pressure was not affectad by MIIV C
closure. Main steam line flow, reactor water leval, and ture

bina {nlet pressure. were alightly perturbed by MSIV's closing.
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3.0 Results (Continued)

3.3 Phase 1V - Power Testing (Coatinued)

3.3.15 STI-25, Main Steam Lins Ysolation Valves (Continued)
; Analysis (Continued)

For the teating at test condition &4, the power
was reduced to ~70% to perform the test, At this condition
the maximum reactor pressure was 1010 psig, a rise of 50
psi over the pretest condition, and the maximum power spike .
_ was v8%. Yo isolation trips from high steam 1lina flow
* oceurred. All level 1 and 2 criteria were met for each of
tha 3 HSIV'G- -

Table STI 25-3 summarizes main steam tsolation
: valve closing times for all eight MISV's at the three test
! plateaus of tnterest. After appropriate adjustments where
; rvequired, all valves met both level 1 and 2 teat criteria.

MSIV Simultanecus Clogure

On December 21, 1974, a simultanecus full closure
( } of a1l MSIV's occurred from 98% power dus to vibration of
’ : high steam line flow inatrumantation. Transient recorder
" data was obtained for all pertinent parameters and all level
1 and 2 critarfa were mat,

Table BTI 25-3
MSIV Closure Times

A

__Closure Times - Seconds
- - TC-3C TC-4D
MSIV Valve 10% 22 70%
Humberx 8-26-74 11-6-74 1-1-75
FCV-l-l& (IA) ‘o‘ ‘oz ‘02
FCV-1-15 (2A) 4.1 . 4,2 4.2
PCV-1-26 (1B) 4.1 4,1 S
PCV-1-27 (28) () 4,3 34
PcV-l-ﬂ (1c) ‘tl “01 301
PCV-1-38 (20C) 4.1 §.2 3.7
¢ PCV-1-51 (1D) 4.2 4.9 41
?GV-l-SZ (2D) 309 "6 306
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3,0 Regults (Continued)

3.3 phase IV - Power Teating (Continued)
3.3.16 8TI-26, Relief Valves

088
" The purposes of this test ares

To verify the proper operation of ths primaxy
syatenm velief valves.

To datermine the capacity and response character-
iatics of the relief valves.

To vexify the proper seating of the relief valves
following operation.

Criteria
Loyel 1
Nons _
Level 2

(a) Relief valva leakage must be low enough 8o
that the temperature measured by the thermocouples in tha
discharge side of ths valves returns to within 10° F, of
the temperature recorded before the valve was opened.

(b) 8um total of capacity measurements from the
elaven tguaf valves shall ba equal to or greater than
8.2 x 10° 1ba./hr., corrected for an inlet pressuze of
1112 paig, . .

(c) Dalay t{mes measured with the ultrasonic
translator probe during relief valve manual agtuatiocns shall
be not greater than 0.4 saconds. Delay tipe is dafined as
the elapsed time from electrical in{tiation signal to ths
tins the main disc gtgrta to open, There ghall be at least
1 hour elapsed from any eariier actuation of the gelief
valve of interest for this criteris to spply.

Analysts

All valves met timing, capacity end reseating
criteria for this test. Table STY 26-1 cmauzn the test
data. The total measured capacity vap 8.7 % 10°% 1b,/hrx,
compared to the criteria of 8.2 x 10° 1b,./hr. The slowest
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3.0 Reaults (Continued)

3.3 Phase Iy - Power ‘esting (Continusd)
3.3.16 §T1-26, Relief Valves (Coatinued)
égz;‘lzaia (Continusd)

delfly time vas 0,32 seconda on valve 1+4 compared to test -
eriteria of <0,4 saconds. All tailpipe temperaturea raturned
to within 10° ¥, of their initial temperatures.

e L e
Corrected ~ Reseating
Haasured Delay Initial PFinal Acceptable
| pate_velveso. (100 Thfhr) (ssn) (ry (03 perersy
o/efth 14 J32 - 32 260 265 P
1-5 .820 27 256 250 P
O 1-18 -804 23 240 248 P
1-19 811 26 250 255 P
1-22 J764 24 20 2% P
1-23 .787 27 W 29 )
1-30 .96 25 252 262 )
1-31 787 25 250 250 P
1-34 .804 2 230 232 - P
Leé1 an 28 280 25 P
I 12 <796 26 24 M P
Total Capacity - B.678 x 10%

(1) Capacity ébiuétr;d to design prsssure of 1112 psig
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3.0 Results (Contfnued)

3.3 Fhase IV - Powsr Testing (Continued)
3.3.17 $TI=27, Turbins Stop and Control Valve Trips

gugm a

The purposes of this test are to (a) determins
the vesponse of the reactor system to & turbine stop or
control valve crip and (b) evaluate the vesponse at the
bypass, relief valve and reactor protection systems, The
paramatric reasponses of particular intereat are the peak
values and the rate of change of both reactor power and
reactor steam doms pressurs.

Criteris
lavel 1

(a) Reactor preasure shall be maintatued below
1230 paig, tha astpoint of the fivet safety valve, during
the transient following fast cloauu of the turbins atop
and control valves.

(b) Reactor thermal power, as indicated by the
simulated heat f£lux readout, muat not exceed the safaty
1imit line dafined {n section 1.1,A of tha technical
specifications, The turbine control valvea must begin
to close before the stop valves during the generator load
rejection. The turbine stop valves must begin to close
before the control valves during the turbins trip.

(c) Peedwater system pettings must prevent flood-
ing of the steam lines following these trmunu.

Laval 2

{a) The maximum reactor presaure should be leaa
than 1190 psig, 40 psi below tha Eirat safety valva satpoint,
during the tranaient following fast closure of the turbing
stop and control valves. This pressurs margin should prae
vent safety valve weeping.

(b) thi measurement of aimulated heat flux must
not bs significantiy greatexr than pre-analyais calculstions.
Ths pressgure tegulator must prevent & low pressura vsactor
igolatiaon,

(c) The feedwater controller must prevent a low
loval initiation of the HPCI and MSIV's as long a feed-
wvater flow remains available.

Y
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3.0 Results (Continucd)

3.3 Thase IV - Power Testing (Continued)
'i 3,3,17 8T1-27, Turbins Stop and Control Valve Trips (c;)uttnue(i)

Criteria (Continued)

Javel 2 (Continued)

(d)-The load vejection within bypass capacity must
not cause a8 scram, The trip scram function for higher power
levels must meet RE3 Bpecuications.

Analﬂu

- Fast closure of tha main :urhtne atop valves was
denonstrated at 100% of rated Teactor conditions,

turbina ctggq:‘r:g:: ::i:v:::.pﬁ::\l:e;%.tzgigag'gvg?s: lt:::w.
Table STY 27-2 sumparizes the principal pavametexrs measured,
| _seouence of Evencs for Yatn Tsbise stop velun Glowure
- {sec,) R 1, )| SN
¢ Tutbine Trip
.15 gtart of BV Cleaurs
19 gtart of GV Closure and BYV Opening
21 Reactar Bcram
.25 Max{msm Hest Flux
39 oV Full ﬁloaad
/A BV Full Open
3,4  |Peak Reactoxr Pressure
A5 sec, Hin{mum Resctor Watar Levsl Beactor leolation

ium sec,  |Mextowm Reagtor Water Lavel

N e ey o T T b

!
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3.0 Resules (Contfaued) . 3 :
3.3 Jhass IV - Power Testing (Oont_tnued) ;
3.3.17 §II-27, Turbina Stop m! Control Valve Trips (Coatinued)

i Table BTL 27+2 '
Suxnary of Principal Paramaters
Turbins Stop Valve Trip from 1002 -
Paramster BExpected - Actual

Peak Reactor Pressure: <1190 pat 1085
Haximum Heat Flux <% inQrease
Minimum Reactor Watex Teval | >Lo~loaTxip («31%) +35 {nches
Maximum Reacter Water Leval <steam ling (n130") 64 inchea
Control Valva Closure Time Q.2 sga’ «3 _seo. o '

Analysis (continugd)
Past closure of the main turbine control valves
vas demonstrated st 23% gnd 100% of rated teactor conditions.

At the 25% reactor condition, the trangient was
vithin the capacity of the bypass valve system as thesp
va}:aa open fast enough to virtually elininate § pressuce _
apika, T - N

R R
L= T L

A low-lov water level insolacion ¢ccurred during
both STI-27 tyips Lrem 100% power, It was not within the
capability of the fesdwater control eyatem to prevent tha
lov water level conditiop £xom ocewxring a8 required by
the levpl 2 oriteria, For the generator ioad rajectiom,
the tegt vas purpogefylly started from 7% higher than normal
fevel to prevent the isclatfon. Howaver, tha initial dgop =
was. tog much and oo gvifi¢ for the feadwaler ayatem to com-
psnsata, 8ince a reactor igolation doas mot ¢onatitute &
aafety problem, the vasults of thig teah wate accepted as
satiefactory. Tha low lavel isolation preblem is being -
veviewed by GE and TVA DED. P
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3.0 Results (Continuad)

3., phase IV « Power Testinz (Continued)

3 (Continued)

3.3.17
Fast Closuxe of E::alsglfi::-éohuol Valya Data
m.. " r e —pun
- I — L
0.0 Initiate Generator Trip (Main Breaker-#1)
a0.07 start of CV Clogsure and BPV (pening
184 CV Full Cloged
0.53 Rasctor Scram
0.37 | ®PV FUIL Open
3.5 Peak Reactor Pressuré
~ 3,8 Minimum Reactor Water Iqvel mcm Isolation
43,5 Maximm Reactor Water Level
3..18 SIL-20, Recirculstiop gysten

Burposs

To evaluate tha racirculation flow and power level
transionte following trips of-cna oF both of the recirculaticn
PURE.

To cbtaln recirculation syaten performatics dats,

To verify that no recirculation aysten cavitation
vill oceur in the operable vegien of the pover flow map,

MCHFR shall be greater than 1.0 during the pumpe
trip transient.
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3.0 Results (Continued)

3.3 Phase IV - Pover Testing (Contfmued)

3.3,18 8TI-30, Recirculation System (Continued)
Criteria (Continued)

Level 2

Por each pump trip teat, the minimum tranafent
MCHFR based on operating data divided by the correaponding
minioum transient MCHFR evaluated from deiagn values (s
expected to be equal to or greater than 1,0,

Analyaig

Recizoulation aystem peyformance data waa Caken
on the 50% flow control line at various ¢embinationsg of
pump apeeds as wall as at each end of the 73% and 100% flow
control linss, Performance of the gyatem was satisfaqtory
at all conditions.

A test for cavitation in the recirculation system _
was parformad on the 507 flow control lime by fuserting coun- o
trol rods in the reverse of the wominal yod sequence “AM,
while recirculation pumps were maintained at a speed tg give
approsimstely 104 Mlb,/ux, tetal cove flow. Imitially,the
recirculation pump runback was encountered at approximately
26% power, The runback setpeint was loveved gnd the test
performed again, [Un this retest, the runback wag encoyntered
at approximately 22,5% pawer, No indications of cavitation
vere geen in either test. During the resetting ef the gun-
back sstpoint, A eavitatien search was pevformed down to
approximately 20% power, with the feedyater runback intare
lock jumpered. No cavitatfon oscuryed, .

Reciveulasion pupp trips were performed at SO,
75%, spd 100% power with 100% flew, by Fvipping the pump
drive motors. Single pump trips were pevformed at 50% and
1007 powar with 100% flow by tripping the drive motors. A
single pupp trip was pevformed at 50% power with 100% €low
by cpening tha genarator field breaker on pump “A," A
transient winfmum eritical heat flux zatle (MCHFR) analyals
wag made f£or the 50% gnd 100% power twe pump trips, end for
the l-pump trip tnitisted by cpening the gensratay £ield
breakex. The analysis was performed n; ens ancond futervals
during the transient by using the off 1ling t{ma ghavre com-
puter (BUCLE), Althaugh mop yequired by test eriteris,
transiant minimum critical powsr ratio (MCER) analyses were
performed for the qAme Feate A% were the MCHFR anglysss,

P
-’
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3.0 Regults (Continued)

3.3 Ph: e IV - Power Testing (Continued)
3.3.18 §T1.30, Recirculation System (Continued)

Analysis (cpnt;nued)

MCFR remained well gbove the 1,05 limit during all
aralyzed transients, MCHFR remained above 1.0 during all
the transients. This satisfies the level 1 criteris,
The laval two criteria requiring that the ratio of the
ninimum transient operating MCHFR divided by the ninimum
transient MCHFR ba greater than 1.0 was satisfactorily
xat for all analyszed trangients, At test condition 2B
(~50%Z power) the steady-state MCHFR was 4.10, while the
predicted experimental MCHFR was 4.25 for the l-pump
generator field breaker trip. The steady-state MCHFR is
a function of the rod pattern prior to the initiation of
the pump trip, and does not violate the criteria, MCHFR
inmmediately began to riese in magnitude during ths transi-
ent and was sbova the predicted valuss during thg transi-
ent, therefora the leval 2 criteria were satisfactorily
wat.

Pigures STI 30-1 through STIL 30-3 compare plant.
parapaters and MCHFR, as calculated from the transient
traces and BUCLE, with tha predicted behavior for all
snalyzed trips. Table STE 30-1 shows MCHFR and MCER
behavior during the two pump trip from 100X powexr. This
test was the most limiting case of the gnalyzed tripa.
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3 0 Results (Co (Continued) ® -

3.3 Phase IV - Power Tesiing (Continued) . )
3.3.18 ST-3G. Recirculartion ~\'stem (Continued) Core Power o
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3.0 Results (Zoatizued)
3.3 Phuse IV - Power Testing (Continued)

3.3.18 STI-30, Recirculation System (Continued

I IS T AT P .4_ IS YSIPRY POPUN TOTRN PO M

e

o

i CHFR

-- PR — -  » SEpEm— core Pwer »

i - “o-------core F]w ®
iy i m————Drive FlowA &

S Generattgr S

0.8 ———\s\ i
\ iz :

0.6 — —t
=

IR TR NE 3tE Rt
M P Y? TV 1Y .

R R et
T CTARR IR BN JERTY 1YY

1. 2 3 )

5

6

s TIME AFTER PUMP TRIPS (SECONDS)

Figure STI 30-2

7

3293 MWt Plant Recirculstion System Performance
Following Trip of Two Drive Motors - 50% Power

(Y3H0M) *OLLVE X4 1V3H WIILIUD WAMINIH

68-A1



FRACTION OF RATLD CONDITIONS

»-]

2

L

BRIt W
)
é

Tusting (Contirnued)

3TI-39, Pecirculation System (Contizced)

Y IR T TEREY SRR PRI CO T ST SRR D T

& I Lore Pover 8
~eemmnmewLore Flow &

ety itsbprtele vt of
st

Py

- Drive flow &

——————X—LGenerator Spee

-e«——HNCHFR G

nqu%ﬁf

4}

diisi

x
:
H 1

il

e
~n

bl
2

.‘!‘

;;: s
~ Rk

j xL.'uausﬂs i

. TIME AFTER PUMP TRIPS (SECONDS)

Figure STI 30-3
3293 Mt Plant Recirculation System Performance
Following Trip of Two Drive Motors - 1007 Power

*OLIVY XA AVIH TVIILIND WOWIKIW

(83HH)

06-A1




1v-91
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) 3.0 Results (Continued)
3.3 Phase IV _~ Pover fas:ing (Contiaued)
3.3.18 §TI-30, Recirculstion System (Contiuued)

Table STT 30-1
Trangient MCZR and MCHFR
Two Pump Trip
Time
fter Hargin Maxgin
Trip MCER to 1,05 MCHFR toc 1.0
Sac.,) Value Limit PIF Value Value P/F
) 1,257 0,207 P 2.65 1.65 P
1 1.251 201 P 2.64 1.64 B
2 1.223 .1723 P 2.63 1.63 b4
3 1.188 .138 P 2.67 1.67 P
4 1.116 .066 P 2,77 1.77 P
5 1.180 130 P 2.96 1.86 P
6 1.185 135 P 3.1% 2.14 P
7 1.189 139 P 3.33 2.33. P
' 8 1.214 164 P 3,60 2.60 B
9 1.222 A1 4 3.76 2,76 - P
10 1.241 +191 P 3,96 2.96 P
3.3.19 and Offeite Power

To tnvestigate the reactor transient performance
during the loss of ths main genarator and all qffaite power.

To damonstrate the acceptable parformsnce of the
statfon electrical eupply eyatem during the loss of the
main genexator and all offsite pover.

Qgiter'f'.g
Level 1

(s) Reactor pressuye shall bs maintained below
1230 psig, the satpoint of the firat safety valve, duxing
tha transient,

(b) ALl aafety systems, such as ths yeactor pro-
tection system, RCIC HPOI, and diesel gensrators, must

function properly without manual assistance.’
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3.0 Results (Continued) .\

3,9 Fhase IV - Power Testing (Continued) _
3.3.19 £T1-31, loss of turbg-gg ggneratdt and 0ffsite Power (Continued)

Criteria (Continued)
level 2

(s) The maximum geactor pressure should be less
than 1190 psis, 40 psf below the firat safety valve sete
paint, during the transient. This presaure margin should
prevent safety valve weeping.

(b) Normal reactor cooling aystems ahould be able
to maintain adequate suppreasion pool water temperature, i
maintain adequate drywell cooling, and prevent actuation
of the auta-depressurigation system.

Analyais A
The test was succesafully peyrformed on September 8,
1974, The reactor was at *31% power with the main generator =
output at 277 M4, Prior to the test, the plant electrical
eystem was aligned so that the only source of power to the o
unit 2 auxiliarifes was the unit 2 statfon service tranaformer :
and also, 80 that the test would not affect unit 1 gperattion, :
The auxiliary electtical shutdown eyatem was aligned so
that only 4-kV shutdown board "C" was feeding from unit 2. o
The unit 2 480 volt shutdown boards and motor operated valve -
boards ware tsolated ao that their ecle source of power was
4-kV shutdown board "C", In this configuration, all unit. :
and shutdown auxiliaries for unit 2 ware being fed from the
unit 2 main generstor and could not bs supplied by unit =
or the plant common alectrical systen. . G

The reactor was operating at ateady-atate condi- 4
tions with normal feedwater gontrol for one reactor feed- T
water pump operation, vhen tha turbine generator was tripped
by manual operation of the genarator nsgative phase saquence

relay, .

Mctar BG!EORIO

As anticipated, the reactor sgrammed dua to ¢on- e
trol valva fast clogurs when the turbing tripped. The
reactor feedwatey pusp tripped fmmedlately due to the loss .
of NPSH which was caused by the automatic tripping of the g
condensate booster pumpa., The reactor water tecfrculation =
pumps also tripped famediately on undervoltage. o
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3.0 Results (Continued)
3.3 pPhase IV - Powcr Testing (Continusd)

3.3.19

- 3.3,20

BTI-31, loas of Turbine Cenerator and Offsite raw;:r (Continued)

Analysts (Continued)
Reactor Response (Continued)

Thirty eeconda after the reactor scram, the
reactor fgolated by MSIV closure dus to the RPS M-C scts
tripping on undervoltaga. The reactor water level continued
to fall until the RCIC pump was manually started six min-
utes after the scram, The water level at that time was
27 inchea below normal operating level. The level dropped
aix more inches before the RCIC pump began restoring eool-
ant inventory.

Peak reactor preasure (1084 paig) was reached
eight minutes after the scram when three relief valves
eutomatically operated. At that time scram recovery opera-
tions were initiated with reactor leval and pressure con-
trolled by RCIC and manual operation of rvelief valves,

During the turbine trip, reactor scram, and reactor
isolation, the resctor paramsters followed their expected
increasing and dacreasing patterns, Drywell and suppression
pool temperaturea and pressurcs remained essentislly unchanged
during the transient,

Electrical Reaponse

Following the main generator trip, the unit and
zreactor recirculation pump board feeder breakers fmmediately
tripped on undervoltage, resulting in & loss of voltage ta
all unit and shutdown auxiliarties associated with unit 2,
&4-kV ehutdown board “C" automatically isclated icself 5.4
ssconds afcer the generator tripped and voltage was auto-
matically restored 1.8 seconds later by dieasl generator
¥C%, All other automatic tripping and switching operationa
occurred in the tima sequences expacted,

$T1-32, Recirculation Speed Control and Load Following

ur 8

To determins correct gain for optimum performance
of individual vecirculation loops.
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3,0 Results (Continued)

3.3 Fhar IV - Pouer Teating (Contfnued)
3.3.20 £T1-32, Recirculation Speed Control and Load Following (Cont.)

Purpose (Continued)

To determine that the recirculation loops are
corvectly set up for desired speed range and for acceptabdle

variations {n loop. gain.

To demonstrate plant response to changes in recir=
culation £low, )

To detsruine that the load following loop operates
acceptably over the desired range of recirculation f£low,

Criteris

Javel 1

The decay ratio muat be less than 1,0 for each
procens varigble that exhibits oacillatory responae to flow
control changes.

Level 2

(a) The dacay ratio should be less than 0.25 for
any procaas variable thet exhibits oscillatory veaponse to
10% speed change inputs in local or maater manual modes. .

{b) In automatic mode tha flow control range limits
will be set to includa that portion of the total Elow range
over vhich the decay ratio {s leasz than 0,25,

(c) Steady-state limit cycles, if any exist, must
not cause turbine steam flow to vary in excess of +0.5%
rated flow as measured by the gross gensrator electrical
POH.: wtputn

Analyais

The recirculation flow control system was set !
up during the {niticl heatup for good stable operation,
Existing diode typa demodulators in the Bailey posittoners:
vers replaced with a transistorized type and the slave
driver remainad as a part of the system, These units were
fing-tuned for maximum tracking abllity and their parfor-
oance was accoptable. The Lnitial settings of the systen

“
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3.0 Results (Coatinued)

3.3 [hase IV - Power Testing (Continued)
3.3.20 8T1-32, Recirculation Speed Control and load Pollowing (cont:.)

Analysis (Continued)

controllers were as follows:

Loop “AY 1000% P.B. 15 r/H
Loop "B" - 1000% P.B. 15 /M
Master 2000% P,B, 2 RN

As power was fncreased to the various test condi-
tions, it was noted that the two loops performed adequataly,
howevar some problems were encountered in that the two loops
did not track each other as desired, D»More adjustmant and
some component replacement on the Bailey positfoners improved
thic condition but never completely relieved it.

On the 100% flow control line at rated conditlens,
it was found that the settings on the ayastem loop contrcllers
must be changed to 2000% proportional band to maintain the
rate of power change to less than 15Z per minute on'a larger
step change in speed command (10X). This meets the resttice
tions of the FCIOMR., Under theae conditions, all of tha
criteria of the test wers met. The system response was
stable but heavily damped, The “A" loop did tend to drift
a small smount under steady-state conditfons but within the
tolsrance of the criteris. Representative results of test
step changes for the initial and final controller settings
are shown in table STT 32-1, ’

The M-G set scoop tuba positioner gain curves are
shown in figure STI 32-1. It can be eeen that the curves
are slightly exponential which results in better speed con-
trol capability,

Tha partion of the test which required operation
in the autamatic moda was not completed and was carried as
an exception on the final test veport. This parxt of the
teat can not be gccomplished until the Nuclear Safety Raview
Board approves the automatic mode of testing.
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3.0 Results (Continued) | O
3.3 Phass IV - Pover Testing (Continued) :
3,3.21 871-32, Recirculation H~-C Set Sfpeed Controli(&nt!nuad)

v
N
P

- Tahle 8IT 32-1 e
Reprasentative Rasults of Recirculation Controller System Testing N
Test Flow Pover Controller Total AP Rx APlux
Condition Mib/he Mt Settings Flow pai £
Step, X
PB=2000 , : S
Master
28 104,5 1958 - A PBe1000 =10 0 =2.3 o ,
B PBE=1000 -
AGB RS ;
3E 99 2470 Sama as |
Test Cond. 2B ] -1 -3
PBe2000 - E
) Magter ' S
R/M=2 ;
3 4 100 3262 =10 -3 -8
PB=2000
A&B
R/H=1S
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3.0 Results (Continued)

3.3 ?2hase IV - Power Testing (Continued)

" (Continued)

d_Control and lLoad Followi

1-32, Recirculation §
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3.0 Results (Continued) , . 9 .
3,3 Phase IV = Power Testing (Continued)
3.3.21 $§TI-33, Main Turbine Stop Valvo Surveillance Test

Purpose

The purpose of this test is to demonstrate
acceptable procedures for the daily stop valvs surveillsnce
tasting at & power level as high as possible without pro=
ducing a resctor scram,

Criteria
level 1
Not epplicable,
Level 2

(a) Peak neutron flux must be at least 5X helow
the scram trip sctting, Peak vessel presaurs must remain
at least 10 psi telow the high.presasure scram setting. o

(b) Pesk steam flow in the main steam lines puat
remain 10X below the hiph flow isolstion trip setting.

Analysis

Turbine stop valves were closed i{ndividually at gselected - °
power lavals., Tha design of tha main steam lines providas .
croaa ties upatream of the stop valves, which pravent large
perturhations as a result of tha atop valve closure., Tahle
STI~33-1 summarizes tha test results, Included are the
parametars of greatest Interest: Peek nsutron flux; pask
vessel pressure; and peak steam line flow, Little parturba-
tion was chaerved dus to the valve closures, and the paaks
listed in tabls STI 33-1 are not much diffarent than ona would
obsarve as background variation at stesdy etate. 8TI-33
demonstrated that the stop valve survaillance test may be satis- .
factorily performed at full power. All test criteria ware mot,
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3.0 Resnles (Continued) ' *

3.3 Phase IV - Power Testing (Continued)

3.3.21 STI 33, Main Tnrbine Stop Valve Surveillsnce Test (Continued)

Uimits are dsfined by ﬂtsp;gmg trip limits:

Yeutvon Flmx « Depends on peaking factor set &n

Yessel Pressure <~ 1035 psig
Pesk Stemm Flow =~ 140T rated flow, * 4.7 Mib/hr

Teble STI 33~1 ,
Sunmary of Turhbine Stop Valve (losure Data

Reactor Power 252 59.52 76,92 99.2%

Peak Neutron Flux 262 60.5% - 78% 1012

Marpin to Limit >102 >10% __2107 >102
| Peek Vensel Presswre | 919 psi 950 psi 970 pst 088 pet
gin to 1ime 12,92 107 3.052 7.32

Pesk Steam Line Flow 1.06M0b 2,250 2.84b 3,950
Br Rr Hr Br
Harpin to linfe 752 487 403 152
Fote that data above are valves at each test level. The margin to

66~A1
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3.0 Results (Continued) ()_ :

3.3 Phasa IV = Pover Testing (Continued)
3.3.22 $TI-34, Vibration Msasurerents

" The purpose of this teat is to obtain vibration
measurements on various Teactor components to demonatrats
the mechanical integrity of tha system to flov induced
vibrations and to check the valfdity and accuracy of the
analytical vibration eodel,

Critaria

The vibration criteria, used to judge the results

of the vibration measurements, is the procalculated vibration
amplituds at each senaor when ths maximum atress in any one of .
the internal's structures or componente equals 10,000 psi :
including stress concentration factors. This stress '
represents approximately one half the stress limit given in
ASHE Cods Saction IIT for 40-ysar 1ife. Becauss of their
complexity the critarfa are not presented here but will s
evaluated by the GF vibration teat enginear conducting . -
the test. o

Analysis

Vibration test data was taken in conjunction with
the recirculation pump trips, ona pump at a time and then both
pumps simultaneously,

Theas tests were conducted at 50, 73, and 100 pexcent
powver levels.

Ths Goneral Blectric Vibration Bpecialist states that
the vibration amplitudes are well within criteria linita. A
final avaluatlion will be made at a later date by tha TIVA
central office staff or by an independent consuyltant,

. - o

Y
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3.0 Reasults (Continued) e
“ 3.3 Phase IV « Power Testing (Continued)
3.3.23 £71-35, Reeiveulation System Flow Calibration
Burposs '

The purpose of this test {s to perforam & complets
calibration of tha installed vecirculation system flow
inatrumentation,

. Criteria
Leval 1

Fot applicable,

Level 2

(a) Jet pump flow instrumentaticn shall ba
adjuated such that the jet pump total flow recordsr will
provide a correct core flois {ndication at rated conditions,

ﬁ . (b) The APRM/REM flow-biaa instrumentation shall
bs adjusted to function proparly at vated conditiens.

Analysis

Racirculation eyatem flow dats was taken on the
50%, 75%, and 100X flow centrol 1insa, Redundant data
vwas taken at each test eonditfon and calculationa veve made
on each sat, utilizing the vendors' computer system
(JPUMPS and RPUMPS programs)., The resulta wers ‘analysed
at sach test conditioni howevar, 1t was not naceasary to
make any inatrument adjustments until vated condit{ons were
attainad, At this pofnt the data analysis vevasled that the
indicated recirculation flow was spproximately 10X highev thap
calcylated wvalues, Nav flow noszle cosfficients were
datarnined bases on the calculated valvea of £low using pusp
characteristics. From the new nossla coeffictentn, & new (low
transpitter calibration range was determined.

Pinal calibration of the cove flow measuring system
wvas based on the data takean at rated conditions, Compatrisen
of the double tap jat pusp flows with the aingle tap Jat pump
flows sliow that they ara within approximately $X ef sach othev,

‘ In addtcion, the M-rvatios ara within the band of expected
@i thaoretical valuns. The gain adfuatment €sctors and the
au=lgft gaine ave ga follows:
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3.0 Reaults (Continued) .

3.3 Phase 1V = Pover Testing (Continued)

3.3,23 ETI-35, Recirculation System Plow Calfbration (Conttinued)
Analysis (Continued)

Instrument e
: Cain Adjustment As Lefe i
A 1.041 0.320% v
] 1.04 0.52

The APRM/RBHY flow bias instrumantation was fowmd -
to psrform {te function adequataly at rated conditions,
Fowever, an unresolved problem was encounteted in this
area. It vas found that a non-linsavity exists between
the recirculation flow (driva €low) and the cora flow
which causes premature vod=blocks at low power levele, The
flow bian instrumantetion is set wp at vated conditionam.
Vhen the flova are reduced, the non=lineavity causes the deive X
flow to decresss at a faster rate than the eore flow, °
creating a rod-block condition. The problem has 0ot been
solved at this timg; howaver, the vendor has propesed & D
solution and is prasently undstgoing evalustion. Ty
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' 3.0 Rasults (Continued)
3.3 Phass IV = Pover Testing (Contfiued)
' '8.3,24 SYI73, Dryvelt Atmospherte Cooling System

The purpone of ‘this test is to verify the ability
of the drywell atmospheris cooling aystem to matntain
design conditions in the dnmu during operating conditions,

gitogig

el e Wit AU I .

Lavel 1
Hone.
Lavel 2

(a) The heat removal capabutcg of the drywell
coolers shall be approximately $.19 x 1GY Btu/hr,

. ' : (b) The drywell cooling gyatem shall bave s atandby
( } capability ‘of > zsx'ﬁ"‘m dmsg heat yemoval gipability, >

(c) The drywell coolina systes. shall waintatn tempevs~
tures {n the dryvell below the following design values during
vormal opervation,

e —— a2 e

'135' 1 B (ﬂ' c.) average thmalwut deywell
*30X volative humidity

‘ . 1328 7. (33.4° C¢) waximum mmd the mm. puRp

'350°¢ l'. (65+5° Cv) waxisum for all cther aveas
3007 ¥, (65.5° O.) waxisum ghove ths bulkhead

Within 15* ¥. (8.3% C.) of cloned coolfng
vater {nlet tampsrature {n all ayeas bensath the
veaspl-ta-drywell bulkhaad,

A em Ny st waPe oV B+ e TS+
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3.0 Results (Continued)
3.3 Phase IV, Powvar Tasting (Continuad)

3.3.24 STI-72, Drywsll Atmospheric Cooling System (Continusd)
Criteria (Continucd) '

Cooling Water Supplys
*100° ¥. nmaxioun

Uniform Circumforentisl Temperature st thich the
Refueling Bellovs/Bulkhead Assambl t ba

Haincained:

Within 25¢ F, maximum pointeto-point varistfon

Analysis

At 1002 powsr sil points within tha drywell met
the 150* P, maximym Cempaerature criteria with the exception
of TE~80-13 and TE~-80-14., The averaps drywell tempevsture
was 124 P, Ir should be norad that RBCCH temperature into
the drywell was 83.4° P, It is expested that tha inlet .
tenparature of RECCYW {nto tha drywell will approach 103° ¥, (
during the gummar months, At thess conditiona it {is
doubtful that dryvell tempgratures would meet design criteria.
DED will evaluata &nd resnlve this problem.

The drywell heat load was measured to be 6,11 x 108
Btu/hr at 1002 power, m. campaves favorahly with tha désign
heat load at 6,09 x 308 Bgu/nr uich the drywall surp pump
coolar out of service,

Data was takan bafore and sfter ons of the full
pover scrams to 1llustrate tha shility of the RBCCY gyatem to
handle scram heat losds, Although at ten hours aftar tha
scram tha avarage drywell tsmperaturs had not decreased to
within 15° ¥, of the RBCCW {nlat temparatura, only & caolfing
cofle end fans ware in garvice -during this time, Ten ¢oils

.and fens vere placed in oparatinn and the temperatura
decreased to within 15¢ F. of the RRCCW inlet temperature.

L4
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3,0 Resultu (Continued) R

3.3 F-ase 1V = Power Testing (Continued)
J 3.3.25 $II=73, Cooling Water Systems

!2?2680

Tha purpose of this test {s to verify that the
parformance of the reactor building closed cooling water
(RBCCY) eystem 18 adequate, )

Lriteria

. level }

YHona
ngag y 4

(a) Vartfication that the gyatem peyformance meets
tt!w :::lma vequirementas constitutes satisfactory covplesion
. o5t test,

- () . (b) RRCCH was deaigned to tranefer wmaximum heag

; load of 31,3 x 105 Btu/hr in ovder to }mit equipment inlet
vater temparature to 100° ¥,, assuming a service (rav ceoling)
water inrlet temperature eof 90° P,

Analysis

The heat lead as wagm'ad on the RRCCW aide of the
heat exchangers wam 21,83 x 106 Bpu/hye Asayning deaien heat
load en the fusl pool heat exchangers, the RACQV heat ,
exchangars heat transfer rate would be vithin 4% of the deaimm
value of 31.3 x 10 Eeu/he,

e to atterpte to vafap RBO(W temperature {ato
} the drywsll to 100* ¥, for wore vealistie Reartvp Teat 71

. avaluation, vaw ecopling watey flow was very low. This, {n
pombination with eald viver tempeyatuves, prevented evalvatien
of the heat exchangera at vated waximum TAW cooling vaterv
; Em::«:gre gnd flaw. DED will evaluate and vesolve this
faxee .
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3.0 Repults (Continusd)

3.4 Fhase ¥ = Varranty Tests
4 3.4.1 STI~20, Electrfeal Output and Prelininaty Heat Rate

Rurpose

The purposs of this test 4s to demonstrate that
the requirementa of ths. gross electrical output warranty
are patiafied without axceading vesctor powsr level varranty:
of 3292 MMt and to demonstrate the net plant heat rate.

FINAL SUMMARY REPJRT = SFNP UNIT 2 '

&

.

. i maseare o oa,

Criteria
" lavel }
L o ]

(a) The demonstrated gross elsctrical output
oust be greater than or equal to 1098.4 Mie at rated.
conditions. '

(b) The reactor power level nuat be equal to or
) ig;g :han 3293 MWt at a gross elsctricel output of
& Mile. .

H

i O (o) The net plant heat rate wust bs equal to or
less than 10359 Bru/kWh at a veactor poweyr level equal to

1 or less than 3293 thermal megawatts, .

Analysis

Test vesults are susmarized in table 8T1 20-1,
vhich shows that Level 1 critexia (b).and (g). wave satisfied,
Critexion () was satisfied except fou qne. brief power-
reduction ap follove., This brief trapsient waa of no-
consaquance ¢o ths desonstratian of grosa eleatrical

3
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genaration.. i
" 3/6/75 0310 - 2100  Partial loss of feadwater. flow
caused by feed pump trip. Power.

was zeduced to 70%,

|
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3.0 Results (Continued) . (
3.4 Phase V - Warranty Tasts
3.4.1 STI-20, Plecteical Output and Preliminary Rest Rate

Table STI 20-1

Blectrical Output and Heat Rate Test
Test Interval ) 300 Hre (1)
oo;::::::osr:::m;::grtgt)outpu: at - 111&.2‘2)
Assumad euxilfiary load (contracturaleMWs) 25.4 ’
Net generator output (MWe) 1089.8
c:;ta thermal output (MWt) A an
Net Plant Heat Bate (Btu/kVh) ' 10262 C
Net Plant Efficiency (X) 33.26 ‘

(1) During tha 300-hour varranty {nterval, ona inoomesquential poves
raduzgian oacurred; K *

Corraotionn vere mads for an esnumed -o.és W mater error, This.vas the
error maasured on tha idsntioal unit 1 {mstallation ocussd ‘l;y voltage logs

mofa as Wwll a3 tha following dsvigtions from rate turbogeneratop.
Warranty Condition : Actual Rated
Condenser BAckpressure (in Hg abs) 1.47 2.0
Power -l'a.ctor {unicless) c +9996 0.9

Cenerator Stator Coolant Prassure (paig) 49.64 53




