SAFETY EVALUATION REPCRT
PLANT HATCH UNIT-2

In & letter dated October 4, 1982 from J. T. Beckhan of Georgia.Power
Company (the licensee) to the Director of NRR, a change to Technical
Specification Figures 3.2.3-1 and 3.2.3-2 for Plant Hatch unit 2 was
requested. The change would increazse the operating limit minimum
critica) power ratio (OL-MCPR) which is based upon anzlysis of abnormal

operational occuirences.

The licensee has requested thiézéhange to correct an error detected in
the reload analysis which had been submitted to the staff in March,
1982, and was used to determine the present OL-MCP;.specificatfon.
feneral Electric Company discussed the impact of the errer in & 1efter
dated June 8, 1982 from H.C. Pfefferlen (GE) to D.G. Eisenhut (NRC).
= The nature of the error was such that an operational transient occurring
near the end-of-cycle could result in 2 violation of the MCPR safety
1imit if the plant was operating at the technical specification Tim;t at
{ the time of the transient. The plant is currently operating at an
OL-MCPR which reflects the corrected analysis and is more restrictive
then required by the present sﬁécification. The proposed change will

conservatively revise the OL-MCPR based upon corrected analyses,

In support of its proposal, the licensee has submitied supplemental
reload 2nalyses bzsed upon the approved General Electric Company report
“Generic Reload Fuel Application™, NEDE-24011-P-£-2 and NEDD-24011-A-2,

July 1581, Pressurization event analyses were performed using the -

zpproved (ind corrected) ODYN code. The results, using the "B" option

for calculating ACPR, indicate that the feedwater controller failure to

PBR-Fo1a ¢ 840904
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meyimum flow event is the rost limiting trarsient., The OL-MZPR for
P8x8R fuel must be 2 1.29, and for 8x8R fuel the OL-MCPR must be > 1.27.
The exact value is determined from the attached Figures 3.2.3-1 and
.3.2.3-2 end depends upon measured scram times as defined in

specification 3/4.2.3.

We have reviewed the Technical Specification change requested by the
licensee. We note that for the limiting event, feedwater controller
failure to maximum demand, credit is assumed for operation of the high
water level (L8) trip and the tu}bine bypass system. ' Accordingly, we

require that technical specifications be included .to ensure the

operability of these systems. (Attachment 1 is 2 sample specification

which we have found acceptable for other plants).

With the addition of technical specifications for the turbine bypass

system and the L8 trip, we find that the technical specification change
proposed by the licensee is acceptable. This conclusion is based upon
our review of the Ticensee's submittal which indicates that the proposed

action does not:

(1) Invclve & siagnificant increase in the probability or censequences
of en accident previously evaluated;

(2) Create the possibility of an accident of a type different from any :
evaluated previously; or | é

(3) Invelve a significant reduction in a margin of safety.



PLANT SYSTZMS

3/£.7.8 MAIN TUREINE BYPASS SYSTEM

LIMITING CONDITION FOR OPERATION

3.7.8 The main turbine bypass system shall be OPERABLE.
APPLICABILITY: OPERATIONAL CONDITION 1.

ACTION: With the main turbine bypass system inoperable, restore the system
10 OPZRAZLE stiatus within 2 hours or determine MCPR to be equzl to or grezter

than the zpplicable MCPR 1imit without bypass within one hour or -take the
ACTION reguired by Specification 3.2.3.~ i

SURVEILLANCE REQUIREMENTS

4.7.8 The mzin turbine bypass system shall be cemonsirzted OPERASLE at least
once per: - T L il N R

a. 7 days by c&cling each turbine bypass valve through at Jeast one
! compliete cycle of full trave), -and

b. 18 months by:

1. Performing a system functiona) test which incliudes simulated
automatic actuation and verifying that each autcmatic valve
actuates to its correct position.

Demonstrating TURBINE BYPASS SYSTEM RESPONSE TIME to be less
than or equal to 0.30 seconds.

AFR 28 1982
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3/4.3.8 FEEDWATEZR/MAIN TUREINE TRIP SYSTEM ACTULTION INSTRUMINTATION

B

LIMITING CONDITION FOR OPERATION

3.3.8 The feedwater/mzin turbine trip system actuation instrumentation channels
shown in Table 3.3.8-1 shall be OPERABLE with their trip setpcints set consistent
with the values shown in the Trip Setpoint column of Table 3.3.8-2.

APPLICABILITY: As shown in Table 3.3.8-1.

ACTION:

With a feedwater/main turbine trip system actuation instrumentztion channe)
trip setpoint less conservative than the value shown in the Allowazble Values
column of Table 3.3.8-2, declare. the channel inoperable and either place the
inoperable channel in the tripped condition until the channel is restored to

OPEASLE status with its trip setpoint adjusted consistent with the Trip Setpoint
value, or.declare the a2ssociated systenm inoperable. ;

|
2. With the number of OPERABLE channels one less than reguired by the
Minimum OPERABLE Channels requirement, restore the inoperable channel
to OPERASLE status within 7 days or be in &t lezst STARTUP within
the next 6 hours. . - ek

|
b.  With the number of OPERABLE channels two less than recuired by the l :
Minimum OPERABLE Channels per Trip System requirement, restore at
least one of the inoperable channels to OPERASLE stétus within
72 hours or be in at least STARTUP within the next 6 hours,

SURVEILLANCE REQUIREMENTS

4.3.8.1 Each plant system actuation instrumentztion: channel shall be
demonstrzted OPERAELE by the performance of the CHANMEL CEECK, CHANNEL FUNC-
TIONAL TEST znd CHANNEL CALIBRATION cperations for the OPERATIONAL CONDITIONS
anc at the freguencies shown in Table 4.3.9.1-1.

4.3.8.2 LOGIC SYSTEM FUNCTIONAL TESTS and simulated zutomatic operztion éf 4
all chennels shall be performed at least once per 18 months.
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CUZIFCT:  NOINE MILE POINT UNIT 2 FPOTZTLE MOYINGN FRECIPITATION (FIWP)

hoaur ?&1:(1 ‘o Hr. B, Schuenier Citod May 1), 10%6, concersing the vie of
Tyl ef €:y rig ( %) 8Y ard £2 2s ihe Pesdis Tor the 102 et hire UY
Peint | hlt 2 ¢ ‘-(\ vou reguested thet (1) the L€ reg et e reeting be
é(:rﬂgbd with tH( L..,;:51 Cr;:‘:;r hic ev€ Arospheric Ao indistretion [L00A

1 Jeur ctaf ~o giscucs end u.rr.f) the use Qf ER 5) &:¢ 52 &t the 1309
s\fc e (?) the LRC Coouitice for the Review of Ceneric Nerlire-ents (CL5R)
review e use Lf nfi's 51 ¢nd 52 s & cesign tesis for 11P-2,

The roeling you requosted with MO°2 wes held on May 15, 1984, During that

reetitg represe rietives of LMOZA Giscussed why 1NR's 5] cnd ? Ere e,;.‘;riete

for the WNP-2 5.19. Transletion of the "ﬂi?; rt, PA storin end the hasis of

ihe 0.7 retio vsed te detervine the cre hour P retnall wire c?so discusscd,
: +

e
*ng the LRC staff &lso Ciscusced alternate voers of dealing

In our Teiter Trom Thomas M. Novel 1o Gereld K. Rhode €ated Tedruary 3, 1154,
wa steted the reesons why use of MR 81 and 52 es & cdesicn tesis for WiIP-2's

rof bive been evelueted Lo be in confermence with the SKRP,

Es ncted in our letter of Fobriary 2, 1288, if there are stil) ¢Slections to
the vee of HYR's 5) end 52 yvcu ‘.e “e richt to eppeal. 1If rou o iriend to
é;peal, it should contain & clear <leterent of your yrsitign ZYf'; with
cupporting justification, The éppeal process is cescribed ig Coneric letter
E4-08 "Interim Procecures for KRC Mansgerent of Plant-Specific fz(hfitting

if veu have eny cuestions concerning the zbove inforrmeticn, pleise contect
the Yicersing project :ancgsr, Yery F. Frughey et (301) 462-7897,

Sincerely,

Perrell 6, [iccnhut, Director
Division of Licensing
Office of Nuclear Reezcter Regulation

¢c: See next pece

*LE=2/DL *LMiE/DE *LEre/DL *AD/L/DL v/0oL
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*See previcus concurrence
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Nine Nile Peint 2

Mr. B. 6. Hunten

iecutive Cirector, Nuclear Pperations
niegere Mitawk Fower Corporation ©
00 frie FPouleverd West

('S

Svrecuse, New York 137202

Ye, Troy B, Couner, Jr., Feq.
Conner & Vetlerkeahn

€uite 1050
1767 Tevnsylvinie Fverue, N.W,
wmzshington, D.C, 0006

Fichard Golcd<mith
Syrecuse Universitly
Collcge of low

£. J. ¥Yhite Hall Cinpus
Srrecuse, New York 17723

Fzra 1, Bialik

Fosistant Attorncy Boneral
Coviranmental Protection Burcau
hwew York State Deparirent of Law
2 Yorld Trede Center

“w York, New Ycrk 10047

Resident Inspector

Kine Mile Point Nuclear Power Station
P. 0. Box 99

Lycomina, New York 13093

Mr. Jehn B, Keib, Fsq.

hiagara Mohewk Fower Corporation
300 Erie Boulevard Vest
Syracuse, Nhew York 13702

Jay M, Gutierrez, [sq.

U. S. Nuclcear Reguletory Commission
Fegion |

631 Perk Avcnue

King of Pruesa, Fennsylvenia 194506

Korman Radeirackor,

Licensing

Kiagara l'chiwk Power Corporation
300 Erie Poulevard West
Syracuse, Wew York 13202
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NIAGARA MOMAWK POWER CORPORATION 200 £R!'E BOULEVARD WEST SYRACUSE WY 12202/TELEP=ONE (275, 4747571

May 11, 1984
(NMP2L 0050)

Mr. A. Schwencer, Chief
U. S. Nuclear Regulatory Commission
Licensing EBranch No. C
kashington, DC 20555

Dear #ir. Schwencer:

SUBJECT: Nine Mile Point - Unit 2
Docket No. 50-410 ¢ ;i
The Standarc Review Plan (NUREG-0800, dated July 19, 1981) reguires’an -
analysis of the Probable Maximum Precipitation at Nine Miie Point
Unit 2. FSAR Section 2.4 provides the results of the analysis performec for
Unit 2. The analysis used Hydromet 33 and Corps of Engineers Engineering
Menual as required by NUREG-0B00. The Unit 2 design, based upon these
references, prevents any local flooding at the site.

Subseguently, in Nuclear Regulatory Commission Question F240.1]1, it was
requested that that we base the Probably Maximum Precipitation on Hydromet 5)
and 5Z. We pelieve that these bases go beyond the current Stancard Review
Plan requirements since these reports are not referenced in the Standard
Review Plan explicitly. We request the Nuclear Regulatory Commission
Committee for the Review of Generic Requirements review this generic new
requirement to determine if Hydromet 51 and 52 are applicable to the Nine Mile
Point Unit 2 licensing basis.

Our review of Hydromet 52 indicates that tre development of the Probable
Maximum Precipitation curves for the Nine Mile Pgint Unit ¢ area was heavily
influenced by the Smethport, Pennsylvania storm. It is our opinion that it
may be inappropriate to translate the Smethport storm to the Nine Mile Point
Unit 2 site. Also, it is unclear what the basis is of the 0.7 ratio used to
determine the one hour Probable Maximum Precipitation rainfall from the six
hour Probable Maximum Precipitation rainfall. If Hydromet 51 and 52, as
presently cefinec, were applicable to the Nine Mile Point Unit 2 site, our
preliminary review indicates that local flooding could occur.

(EAOBIEC004 B0 1
K 05000410
PDR ADOC 410




Page #2

During the period that the Committee for the Review of Generic Requirements is’
reviewing the applicability of Hycdromet 51 and 52, we request that a meeting

be arranged with the National Oceanographic and Atmospheric Administration
(authors of Hydromet 52) and our technical staff to discuss and clarify these
technical requirements, if applicable. We believe this to be an expedient
approach in completing our evaluation of the Probable Maximum Precipitation.

Very truly yours,

(c,muLmS(w\

C. V. Mangan
Vice President
Nuclear Licensing anc Ingineering

CVM/NLR: 1f ~ .

cc: - Director of Inspection and Enforcement
U. 5. Nuclear Regulatory Commission
washington, DC 20555



’ 'N:v'l c . .S'ON
WASHINGTON D C 20555 :
February 3, 1984

Docket No.: 50-410

Mr. Gerald K. Rhode
Senior Vice President

300 Erie Boulevard West
Syracuse, New York 13202

Dear Mr., Rhode:

Subject: Probable Maximum Precipitation (PMP) for Nine Mile Point
Nuclear Statio~, Unit 2

On Augusi 12, 1983, in a letter from A. Schwencer, we reguested, in the
Hydrology Section, that Niagara Mohawk Power Corporation (NMPC) provide
information on the effects of PMP as determined from NOAA Hydrometeorological
Feports 51 and 52. This PMP is considerably higher than the PMP rate of £.4
inches per hour as stated in the FSAR.

Your response in Amencment 7 te tne FSAR susmitted Decermper 16, 18€3,
indicated that your calculated rainfall rate of 8.4 inches per hour was
developed from NOAA Hydrometeorological Report No. 33 which was approved at
tne construction permit stage.

On November 22, 1983, during a meeting on administrative matters, the NRC
staff discussed with representatives of NMPC the use of KHydrometeorology
Reports 51 and 52 for determining PMP. During that meeting, the NRC staff
noted that Hydrometeorology Reports 51 and 52 contain updated information and
more advanced methodology to determine the PMP., The staff also noted that
although Hydrometeorology Report No. 33 is mentioned in the Standard Review
Plan (SRP), NUREG-0800, the SRP also states that the latest methodology
should be used when appropriate in determining PMP. The NRC staff further
stated that the use of these later reports had been evaluated with respect to
the SRP and determined to be in conformance with the SRP.

The staff's review procedures for evaluating flood levels have been and
continue to be based on a PMP event. In our independent assessment of Nine
Mile Point 2, we used current Corp of Engineering and National Weather
Service methodology to determine the PMP depth. The analytica)l methods used
by the staff are in accordance with generally accepted hydrological
priniciples and procedures. Consideration of improvements in calculationa)
methods is specially addressed in NUREG-0800 (SkP), Section 2.4.2 under
"Review Procedures”. However, NUREG-0800 provides for considerable
flexibility in resolving potential flooding problems, recognizing that at the
operating license stage the range of solutions may be limited by the status
of plant construction. The primary focus is in assuring the capability of
the plant to safely shutdown.

Ftpobodio




Mr. Gerald K. Rhode -2 -

Estimates of potential flooding problems, based on PMP, constitute a
potential safety problem that must be addressed. In Tight of the information
provided above, and considering the discussion held during the meeting on
November 22, 1983, we believe your responses provided in Amendment 7 tp the
requests for additional information concerning PMP are inadequate. These
responses should be revised to include a PMP rate determined in accordance
with Hydrometeorology Reports 51 and 52. In order to support the licensing
schedule for the SER, this information should be submitted to the NRC as an
FSAR amendment no later than May 15, 1984, .

If there are objections to use of Hydrometeorological Reports 51 and 52 in
determining your PMP for Nine Mile Point 2 you should notify, in writing,
Mr. Darrell G. Eisenhut, Director, Division of Licensing, of your desire for
informal appeal meetings with the staff.

If you have any questions concerning the above information, please cal) the
Licensing Project Manager, Mary F, Haughey at (301) 492-7897.

Sincerely,

Q%M

Thomas ™, Novak, Assistant Director
for Licensing
Division of Licensing

€c: See next page
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fuchet No.: 50-2)0

SFPLICANT: Niegare Mohewk Power Corporetion (N1RC)

FACILITY: Nire Mile Feint Unit 2

SLEOECT: CLNMERY OF PIETING WITH AM2C T0 TI4CUSS RLMIKISTRATIVE
MATTERS AILATID L0 NINE MILE FUINT UNIT 2 (WMP<2)

On Novesder 22, 1582,
p 5
ol

the NHaC staff mat with reprosentatives from RMPC
to ciscuts 205inis i t

wé * 3ttirs reteted 1o L2,

2 ong the siblects dfstursed asve the Yriis for @ runbier of redlests Toe
scditiona) infarmatien hat wore rogupsted for LMP-2, Simcific exnifles

i Sefsroiogy (Cetervinetion of 5SE to = tad), Evdrotegy fuse of s'onderds
to ceternine ilP), ¢nd Structurel Engircerirg (information recded when

rfes piber “Ram these in ‘he SRR arc pesfY wice diciunssae,

The :pplicint noted thet 8 significent unt of ‘
ares of seismoleozy that was not 2cccunted Tor in the rogurst
The NRC staff steted ‘het deteailed evalrationg are w0t parfe
reguests for inforration “ut are dine later in the Sefetly Ev

(SER).
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The applicent stated they ceneidered it suificient to use Mydroreteoroliogy
Repurt No. 33 for cetermirztion of Froteble Maxirum Precipitation (FMP) as
it is specifically renticned in the Standird Review Plan (SRP) “LREE-JE00,
The NRC staff responded thet although this sterdard is mentiored, the

SRP 21so states that the latest nethodology should be used when éppropricte
in determining PMP. HKydrometecrology reports 51 and 53 contain updated
infermation and nore edverced ' ethodclogy to determine the FMP, Thoce leter
reports are Seing used for other plente, The staff has evaluated the use of
these later reports with resject to the SRP and have deternined it is in
conformence with the SRP,

Far Cate?ory I structures, énd interior structures of contafnrent which

were desigred and built to ACl 318 rather than AC] 349 as referonced in

the SkP, the applicent was reyuested to icentify end justify, with respect

to safety, all deviasticns of these struct.res from the épplicable requirerents
of ACI 349 as inercded by the Reguletory Cuide 1,142, The NRC steff will then
evaluate these ceviations and justificetions to azscure there is no impact

to the safety of this plent as a result of these deviaticns,

‘i?137*1371‘9'1‘*F;;L{3f-»
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The NRC staff roted that the epplicent could rate wee of the eprcal jrocess
to t:hke ciszussens to & hicher level wicmever szrewient cou'd ret Ye resched
between tte NRC staff ond tne epplicent,

({f ind the hMPC

The ¢pplicent neted that corvunicaticns tetwcen the i
eri s expediticusly.,

eteif ¢ould reczin cpen to provide necestery clerifi

A cipy of the attendarce Vist s gitic'ed,

- i
Vary ¢, Hiochey, Projéct Fan:

u
m
-

Division of Licensing
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Kr. Cereld K, Rhode

fendor Vice frecidint

Niegera Mitivk Fomer Corporation
20 Erfe Souleverd vest
Syrecuse, Yew York 12202

c€c: Mr. Troy B, Cenner, Jr., E5q.
Conner & -eztef‘ahn
cuite 108

1287 Ferneylvenia Avenye, N W,
Veshingien, D, €. 20006

¥r. Richerd Goldemith
Eyrecuse University
College of Law

E. 1. White 2a1) Cecous
Syrecuse, MNew York 12210

“r. Jey Durkleterger, Divector
Tesinelogical Sevelog - 1t Pregrins
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fira ], Eialik

fesistent Attorrey Ceneral

Eovironmental Pretection Buresu

Vew York State Departient of !:ow
vorld Trece Center

Yow York, New York 10047

Resident Inspector

Nine Mile Point Nuclear Power Station
P. 0. Eox 99

Lyccming, Yew York 12093

Mr. John W, Keib, Esq.

Niagara Mchawk Power Corpo, ation
300 Erie Boulevard wWest
Syrecuse, New York 13202

Jiy M. Cutierrez, £sq.

U. S. Nuclear Regulatory Cormission
Region 1

€31 Park Avenve

King of Prussia, Pennsylvania 18206
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VVITED STATES
NUCIEAR FEGULATORY CCO'NISSION
- MATHILOTON, D € ;058

Noveober 27, 1623

Cocket No.: £50-410

AFFLICANT: Nfagara Mohewk Fower Corporation (NMPC)
FACILITY: Nine Mile Point Unit 2
SUBJECT: SUMMARY OF MEETING WITH n%pC ON LICULID PATEWAYS AT

NINE MILE POINT UNIT 2

On Noverber 17, 1683, the NRC staff ret with representatives from LWMPC
end Stere 8 We! ‘.er tagireering Corperation to discuss Liquid Pethways
&t Nine Mile Point Unit 2.

Puring the meeting, "MPC stated that they telicved thet their use of
Eydronetes ro’;c) Feport No. 33 to deternmire the fritable “:A um
Prec.,itatf n (FUP) is dppropriete &s this report is referznced in the
Sterdard Seview Plan (5P The LRC staif resporded that while Lhe SRP
does fdentify | de[“ELt“rs1@§j Rejort No, 23, the SKP 2150 notes rew

“ drproverints in inalytical technicues should be tikem into ecccunt at the

f -y

OL-stace review 1f signifTicant chinges in estirataed 71cod levels result,
¢ - ¢ v

feuid Fethways and Class 9 accidents were discussed. The NRC staff discurted
the level of cetail the analysis of liquid pathways should cortain, including
such things as the amount of water and fish from Leke Ontaric which would
be consumed. Scurce terms presently used by the NRC staff are taken from a
postulated accident of a PWR. Final research into scurce terms expecled

for a EWR event rmay be évaileble in a research report about Jure 1584,
Ground velocity end permcebility at the Nine Mile Point Unit 2 site were
discussed, The De watering System at Nine Mile Point was turned off during
the surmer of 1983 and measurements were taken. Some of this data may be
useful in calculating ground perreability at the site.

WMPC was recuested o supply the Class 9, 1igquid pathways information
requested during the ccceptince review no later than early March 1584, in
order to support the schedule for the Draft Environmental Statement (DES).
A list of attendees at this meeting is included as Attachment 1.
F/.'
;‘,ﬁ .,/‘ ‘-._‘-0., a
s Mary . Haughey::Frojd‘; Manager
Licensing Branch No. 2
Division of Licensing
Attactment: As stated

cc: See next page
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Mr. Cereld K. Rhode

fenior Vice President

Nisgira Mohask Power Corporation
300 Erie Bouleverd West
Syrecuse, New York 13202 -

cc:

¥r. Troy B, Conner, Jr., Esq.
Conner & Vetterhihn

fuite 1050

1747 Fe nsylvenia 2venve, N.W,
weshington, D. C. 20006

Mr. Richard Coldsrmith
Syrecvse Unfversity
Cellegs of Law

E. 1. ‘hite Hal) Ceijus
Syrecuse, New York 13210

¥r. Jey Cunklelergsr, Director
Technolegical Developrn nt Piogrems

New York State Frergy Uifice "
feency Suiiding 2

fupire Stete Pleia

Altary, New York 12223

Ezra 1. Eialik

Assistent Attorney Ceneral
Environmzntal Protection Bureau
New York State Depertrunt of Lew
2 world Tracde Center

New York, New York 10047

Resident Inspector

Nine Mile Point Nuclear Power Station
P. 0. Box 99

Lycoming, New York 13093

Mr. John W, Keib, Esq.

Niagara Mohawk Power Corporation
300 Erie Boulevard West
Syracuse, New York 13202

Jay M. Gutierrez, Esq.

U. S. Nuclear Regulatory Commission
Region 1

631 Park Avenue

King of Prussia, Pennsylvania 19406
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

JUL 30 m64

Docket Nos.: 50-528/50-529
and 50-530

Mr. E. E. Van Brunt, Jr,

Vice President - Nuclear Projects
Arizona Public Service Company
Post Office Box 21666

Phoenix, Arizona 85036

Dear Mr. Van Brunt:

Subject: Results of Appeal Meeting Concerning the Palo Verde Alternate
Shutdown Capability

The pirpose of this letter is to confirm the telephone discussions we had
with you on June 25, 1984 regarding the cutcome of the subject appeal meeting
held on May 31, 1984, The issue involved whether a source range neutron flux
monitor would be required for the Palo Verde remote shutdown panel.

As we stated, your appeal has been granted based on the following design
features for the Palo Verde plant and your commitment to perform a confirmatory
probabilistic risk assessment (PRA) analysis for this {ssue;

(1) t?c extra worth of the control rods in comparison to other typical PWR
plants,

(2) the larger coolant inventory in the primary system,

(3) the ability to measure boron concentration with the boron meter in the
line downstream of the letdown isolation valve, and

(4) the remote shutdown panel instrumentation includes a 1og power meter and
direct indication of reactor coolant system temperature and pressure.

The purpose of the PRA is to provide further confidence that a source range
neutron flux monitor is not necessary to perform and control the required
plant functions outside the control room for the Palo Verde plant.

et tadof




Please advise us as to when you will provide the requested PRA analysis. If
you have any questions regarding this letter, you should contact Manny Licitra,
the Licensing Project Manager.

Sincerely,

Qsmhsistmt Director

for Licensing
Division of Licensing

cc: See next page
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JUL 19 m84

Docket Nos.: 50-528/50-529
and 50-530

Applicant: Arizona Public Service Company
Facility: Palo Verde, Units 1, 2 and 3

Subject: Summary of Appeal Meeting for Palo Verde Regarding Source Range
Neutron Flux Monitor for Alternate Shutdown

A meeting was held on May 31, 1984 in Bethesda, Maryland with representatives

of the applicant. The meeting was held at the applicant's request to appeal

the staff's position that a source rarge neutron flux monitor be included a:
gcrt of the alternate shutdown function so as to provide a capability to direct-
y monitor reactivity. Enclosure 1 lists the meeting attendees, and the view-
graphs used by the applicant are included as Enclosure 2. The meeting is
summarized as follows:

Summary

Both the applicant and the staff summarized their positions regarding the need
;o; @ source range neutron flux monitor on the remote shutdown panel for
alo Verde.

The staff stated that Appendix R to 10 CFR Part 50 requires that the alterna-
tive shutdown capability for a nuclear plant include provisions for direct
roadings of the process variables necessary to perform and control certain
plant functions, including the reactivity control function. To meet this
requirement for a direct reading of the reactivity control function, the staff
has required that a source range neutron flux monitor be provided as part of
the alternative shutdown capability for PWRs.

The applicant stated that a source range neutron flux monitor 1s not necessary
for the P.lo Verde remote shutdown panel since, in the event that the control
room needs to be evacuated, a criticality occurrence s very unlikely due to
the following conditions:

(1) Prior to leaving the control room area, the operator will assure that the
control rods are in by tripping the breake~s.

et rsPTtsT
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(2) The initial hot shutdown margin for Palo Verde (CESSAR System 80) with
the control rods in is about 14%, which is about twice the margin for other
typical PWR designs. This negative reactivity worth is sufficient to
maintain the core subcritical in hot shutdown even with unborated water
in the reactor,

(3) The operator will verify that makeup water to the reactor is from a
borated source.

(4) In the event of an inadvertant boron dilution (addition of unborated
water to the core) and assuming a maximum cooldown rate of 60°F per hour,
there still would be a shutdown margin of 4% nine hours after the start
of the incident.

(5) The operator will check the boron concentration in the reactor coolant
by taking samples every hour starting at two hours after the control room
is evacuated.

The applicant also stated that direct indication is being provided for all the
other process variables (e.g., temperatures, pressure, flow rates and water
levels) which can assist in determining whether a boron dilution event is
occurring. Also, all other requirements for the remote shutdown panel are being
met.

Based on the above, the applicant concluded that there is no apparent problem
with the current Palo Verde remote shutdown panel design and that there is
Tittle, if any, benefit to including a source range neutron flux monitor on

the panel (the applicant estimated it would cost about $500,000 per unit to
install such a monitor). To provide added confidence in support of this conclu-
sion, the applicant offerred to perform a PRA analysis on the issue.

Following the presentations, Mr. Novak, chairman for the appeal meeting, told
the applicant that we would evaluate the information presented at the meeting.
He stated that as soon as a decision is reached on the appeal, the applicant
would be informed of the result.

E. A, Lic;trl. Ercject Manager

Licensing Branch No. 3
Division of Licensing

Enclosures:
1) Meeting Attendees
2) Viewgraphs



Enclosure 1

Palo Verde Appeal Meeting

May 31, 1984
Manny Licitra NRR/DL/LB#3
George Knighton NRR/DL/LB#3
Tom Novak NRR/DL/AD
Les Rubenstein NRR/DS1/AD
Olan Parr NRR/DS1/ASB
Jerry Wermiel NRR/DS1/ASB
Nick Fioravante NRR/DS1/ASB
Terry Quan APS
Edwin E. Van Brunt, Jr. APS
W. G. Bingham Bechtel
S. H. Shepherd Bechtel
R. Steve McKinney APS
Donald R. Woodlan Texas Utilities
Nick Baldasari Bechtel
Charles Luguan C-E
John Connally C-E
George Davis C-E
Jeff Brown C-E

J. M, Betancourt C-E
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APPEIDIX R REQUIREMENT

[11.L.2.¢ “THE PROCESS MONITORING FUHICTION SHALL BE
CAPABLE OF PROVIDING DIRECT READIiIGS
OF THE PROCESS VARIABLES HECESSARY TO
PERFORM AND CONTROL THE ABOVE FUHCTIONS”

“THE REACTIVITY CORTROL FUNCTION SHALL
BC CAPASLE OF ACHIEVING AHD MAINTAINING

COLD SHUTDOMN REACTIVITY CONDITIONS”




BASIS FOR PVNGS
REMOTE SHUTDOWN PANEL

MEET CESSAR INTERFACE

PROVIDE DISCOMNECT SWITCHES TO MEET APPENDIX R
AS AGREED AT THE FIRE PROTECTIOW INDEPENDENT
REVIEW BOARD MEETING (SEPTEMBER 1981)

ADD Tcoup TO FACILITATE OPERATIHG PROCEDURES




DESIGH BASIS
CVCS BORATION

AUTOMATICALLY TERMIUATE CHARGING AMD LETDOWN OM LOP

o WITH OR WITHOUT LOP, Al OPERATOR CAil READILY ISOLATE
CHARGING AND LETDOWH

o CHARGIiG TO MAKEUP FOR SHRINKAGE IS EQUIVALEWT TO
EMERGEHCY BORATION

e SHUTDOWH SEQUENCE
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SHUTDOWN SEQUENCE

I CONTROL ROGM FIRE

I MANUAL SCRAM

ITT ACTIVATE RSP - STABILIZE AT HOT STANDBY
IV BEGIN OPERATOR ROUNDS

A. TERMINATE LETDOWN
B. ISOLATE NON BORATED WATER SOURCES

V. BEGIN COOLDOWN

A. ALIGN BORATED SOURCE
B. INJECT AS REQUIRED FOR SHRINKAGE

VI ACHIEVE COLD SHUTDOWN



SHUTDUWN MARGIN (aK/K %)

-
o
+

SbC EgTRY
Tocs™390°F

- COOLDOWN STOPS (3.5HRS

SHUTDOWN MARGIN VERSUS TIME FROM CCNTROL ROOM EVACUATION

o 60°F/HR COOLDOWN FROM FULL
POMER TO 350°F (SDC)

¢ 3 CHARGING PUMPS INJECTING HON
BORATED WATER, FULL LETDO¥N

o ALL CONTROL RODS INSERTED
e BEGINNING OF CORE LIFE

+
12

TI'E (HRS)



COST

o DACKFIT COST = $1.5 MILLION (3 UNITS)
o SCOPE

- DISCOWNKECT PAREL

- CABLIKG

- ELECTRO{IC PROCESSOR

- READOUT/MODIFICATION TO RSP



CONCLUSI 0}l

® O APPARENT PROBLEM AS IS

o LITTLE, IF Any, BENEFIT TO SFM’S

® WILLIiG TO DO PR TO GIVE STAFF
Iii COHCLUS IO

FURTHER COHFIDENCE
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Docket Nos.: 50-528/529
and 50-530

Mr. E. E. Van Brunt, Jr.

Vice President - Nuclear Projects
Arizona Public Service Company
Post 0ffice Box 21666

Phoenix, Arizona 85036

Dear Mr. Van Brunt:

Subject: Request for Additional Information - Palo Verde Nuclear
Generating Station

.n the course of cur review of the alternate safe shutdown capability

for Palo Verde in the event of @ fire (Appendix R, Section 111.L), we

heve determined that the alternate shutdown system (remote shutdown

panel) for the plant does not include the capability to monitor reac-

tivity nor to verify adequate core cooling during natural circulation "
flow. The alternate shutdown system is required in the event of contro)
room evacuation due to a fire.

Section I11.L of Appendix R requires tnat a capability be provided for
direct readings of process variables necessary to perform and control
the reactivity control functions, the reactor coolant mekeup functions
and the reactor heat removal functions. Therefore, we require that you
provide a source renge neutron flux monitor and either an indication of
the r!ncior coolant loop cold leg temperature (T ) or reactor coolant

average temperature (Tavg

the remote shutdown panel or an alternate location which is independent
of the control room.

) as part of the avamlable instrumentation for

We request that, within one week of receipt of this letter, you advise
us as to whzn you will provide the response to the letter.

If you have any questions on this matter, please contact E. Licitra,
{301) 452-7200, the Project Manager.

Sincerely,

\.
04‘72;"2—/" | ////{./ u.:j;,/{é’
Frank J. ﬁaracfpe Ghief

Licensing Branch No. 3
Division of Licensing

Fadpisd24

cc: See next page
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May 17, 1983
ANPP-23782 - WFQ/TFQ

Director of Nuclear Reactor Regulation
Licensing Branch No. 3

Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Attention: Mr. George Knighton, Chief

Sudject: Palc Vercde Nuclear Cererating Station (PVNGS)
Units 1, 2 and 3
Docket Nos. STN-50-528/529/530
File: 83-056-026; G.1.01.10

Reference: A) Letter from F. J. Miraglia, NRC to E. E. Van Brunt, Jr
dated June 11, 1982; Subject: Fire Protection
B) NUREG-0857, '"Safety Evaluation Report related to the
Operation” of Palo Verde Nuclear Generating Station Units 1,
2, and 3, dated November, 1981

sy APS,

Dear Mr. knighton:

Reference A describes the results of the NRC's review of the PVNGS Remote
Shutdown Panel (RSP). Contrary to 10CFR50.48, Appendix R to 10CFRSO, and
Section 9.5.1.9 of Reference B, the NRC staff is requiring PVNGS to meet
Section III1.L of 10CFR50, Appendix R. Reference A states:

"Section II1.L of Appendix R requires that a capability be provided
for direct readings of process variables necessary to perform and
control the reactivity control functions, the reactor coolant makeup
functions and the reactor heat removal Ffunctions. Therefore, we
require that you provide a source range neutron flux momitor anc
either an indication of the reactor coolant loop cold leg temperature
(Te) or reactor coolant average temperature (.,v ) as part of the
available instrumenation for the remote shutdown panel or an
alternate location which is independent of the centrol room."

Even though PVNGS is not required, nor have we committed to meet 10CFRSO,
Appendix R, Section III.L, we have evaluated the above stated request to
include a source range neutron flux wmonitor (Ngy,rce) and either T, or
Tave in the PVNGS R'P design. In order to further enhance the safety of
PVNGS in the unlikely event the RSP will be needed, we will add this direct

“indication of T, on the RSP even though other suitable means exist to

'Bool
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Mr. George Knighton, Chief

director of Nuclear Reactor Regulation
ANPP- 23782 - WFO/TFO

Page 2 '

determine this process variable. Installation of this instrument will be
accomplished by the end of the first refueling outage for Unmit 1, and prior to
fuel lcad for Units 2 and 3. Justification for interim operation of Unit 1
without T, on the RSP is provided below.

INTERIM OPERATION OF UNIT 1 WITHOUT T,

The present design provides the following direct indications of core cooling;
hot leg temperature (Tpoe) and pressurizer pressure (Ppzp). An increase
in either of these parameters would indicate to an operator inadequate core
cociing at least as clearly as would T..

furtheroore, the operator can indirectly infer natural circulation flow
through ‘the use of a pressure-temperature curve for saturated steam. Steam
gererater pressure (Pg/g) is already provided on the RSP. Because of the
reiazively low flow under natural circulation conditions, T, will be
pproxizately equal to steam generator temperature (Tg/g). Tg/g, im turm,
car be ceterzined by the use of a saturated steam pressure-temperature curve,
using Pgyg (& direct RSP readout) as an entry value.

wWith the above indication available at the RSP, the operator is provided with
sufficient instrumentation to determine adequate core cooling under natural
circulation conditions. Therefore, the interim oper tion of Unit 1 without
direct indication of T, will not jeopardize the cperator's capability to
maintain the plant in a safe condition.

OPERATION WITHOUT Noource

-

In regard to Ngource, PVNGS provides diverse indications of borom concentra=
tion and, accordingly, does not need to provide Ngource ©Of the RSP. PVNGS
can control reactivity in accordance with 10CFRS0 Appendix R without direct
indication of Ngource-

The identification of required instrumentation to perforz and control
reactivity is dependent upon the operating mode of the reactor. We have
co=mitted that prior toc evacuation of the control rocm due to a fire, the
operator will trip the reactor, verify that CEA's are fully inserted, and
verify that core power is decreasing. Thus, the control functions of the RSP
are limited to hot and cold snutdown modes.

A. BOT SHUTDOWN

The negative reactivity of the control rods alone is sufficient to
-~aintain shutdown margin during hot shutdown. Thus, the ac:ions taken in
the control room prior to evacuation are sufficient to ensure reactivity
control.




Mr. George Knighton, Chief
Director of Nuclear Reactor Regulation
ANPP- 23782 - WFQ/TFOQ

Page 3

B. COLD SHUTDOWN

Chemical shim miust be added to achieve shutdown margin for cold shutdown.
The boron concentration of the charging flow added as shim is verified by
Technical Specification every seven (7) days. Thus, it is not necessary
to measure the actuzl neutron flux or RCS boron concentration post fire.
Analysis has shown that a dilution event is impossible due to the boron
content of the charging flow. . However, even with the incredible 2srunp-
tion that boron concentrations become insufficient and the reactor becomes
critical, the operator still has adequate indications of an inadvertent
boron dilution event. CESSAR Section 15.4 identifies the maxioum conse~
guence of an inadvertent dilution event as not challenging fuel integrity.
This meets the acceptance criteria of General Design Criterion 3 and of
Section III.L of Appendix R. The difference between the Chapter 15 event
ané the event postulated here is that the control rooz alarms do not
annunciate at the RSP. The RSP operator would insteac react to an 1in=
crease on the pressure and temperature instrumentation (Typoe, [Teoldls
Ppzr, and Pg/g). Depending upon the severity of the contrel room
fire, logarithmic power (Nlog) could also be available on the RSP. The
operator response 1s the same, namely, suspend charging anc institute
ezergency boration procedures.

It is stressed, however, that such an event 1is unlikely, and there are
indirect methods of shutdown margin verification available through the use
of suitable procedures.

There are several methods of inferring reactivity control, of which Ngource
is one. Another method utilizes Ty, which 1s provided on thne RSP 1in
cunjunction with RCS borom cencentration. RCS boron concentration can be
determined by several methods outside of the control room. These include the
boronometer associated with the Post Accident Sampling System and grab

saopling.

Figure 1, RCS temperature versus required boron concentration during a
cooldown, illustrates how a wminimum required boron concentration can be
determined to maintain a given shutdown margin during a cooldown. This figure
provides the operater with a valuable tool and an additional aid in
maintaining reactivity control. Although shutdown margin is not necessary to
verify reactivity comtrol, it =duld be useful in the event of an unexpected
cooldown while controlling the plant from cutside the control room.

The cperator has controls available locally to precluce boron dilutions aud to
align the charging system for boron additions, along with charging pump
controls, valve control and indication is provided on the PUNGS RSP for the
isolation valve between the Volume Control Tank (VCT) and the charging pumps.
Since the VCT is the only low concentrated boron source that could be aligned
to the RCS, the operator can verifv that this source has been isolated to




Mr. George Knighton, Chief
Director of Nuclear Reactor Regulation
ANPP- 23782 - WFO/TFQ

Page &

preclude a boron dilution. Contrel and indication is also provided locally
for the valve between th: Refueling Water Tank (RWI) and the charging pumps.
This enables the operator to align « highly concentrated boron source to the
RCS and assure reactivity control.

We believe the present design allows reactivity control outside of the control
room, thus precluding the need for a source range neutron flux monitor.

Flease contact me if you have any questions on this matter.
Very truly vours,

E. E. Van Brunt, Jr.

APS Vice President,
Nuclear Projects

ANPP Project Director

EIVB/TFQ/wp

Attachment

cec: E. Licitra (w/attach.)
G. Wermiel (NRC) -

A. C. Gehr va
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Attorney, OELD
ACRS (16)
Mr. E. E. Van Brunt, Jr. Jordan, IE
Yica President - Nuilear Projects Taylor, IE
Arizona Public Service Company TMNovak
Post Office Box 21666 OParr

Phoenix, Arfiona 85036
Dear Mr. Yan Brunt:
Subject: Source Range Flux Monitor for Palo Yerde Remots Shutdown Dane!

By Tetter dated May 17, 1583, you responded to our request to add two
additional instruments to the Remote Shytdown Panel for Palo Verde for
direct indication of process variables.

In your responsa, you stata that as requested a direct indication of the
reactor coolant Toop cold 3eg temperature will be added to the Remote
Shutdown Panel and you commit to completa installation of thés instrument
by the end of the first rsfueling for Unit 1 and prior to fuel 3cad for
doits 2 and 3. You also provide justification for interim operation of
Usit T until the instrument is installed. Based on our evaluation of your
submittal, wa find this comxitment to Ba acceptable.

In your responsa, you also stata that the source range neutron flux monitor
requested by us fs not needesd since reactivity can be controlled without
direct indication of neutron source range flux., We have review your
response and conclude that it does not meet the staff position with regard

- to monitoring source range flux as shown in Enclosure 1. Therefore,, we
request that you revise your responsse to include a direct capability for
sonitoring sources range flux from the Remote ShutdownPanel.

Please advise us as to when you plan to re:nond to this request. If you
have any questions regarding the request, yo. should contact Manny Licitra,
J the Licensing Project Manager.

Stmrﬂy,

Original signed by
C¥orge A, Knighton

George ¥. Knighton, Chief

Licensing Branch No. 3
Division of Licansing

Enclosure: sk b
Staff Pasition A543 d S 7L —



Mr. E. E. Van Brunt, Jr.

Vice President - Nuclear Projects
Arizona Public Service Company

P. 0. Box 21666

Phoenix, Arizona 85036

Arthur C. Gehr, Esq.
Snell & Wilmer

3100 valley Center
Phoenix, Arizona 85073

cc:

Charles S. Pierson
Assistant Attorney General
200 State Capital

1700 West Washington
Phecenix, Arizona 8£5007

Charles R. Kocher, Esqg., Assistant Counsel
James A. Boelettn, Esq.

Southerm California Edison Company

P. 0. Box 800

Rosemead, California 91770

M3, Margaret Walker
Deputy irector of Energy Programs

Economic Planning and Development Office
1700 West Washingtomr -
Phoenix, Arizcna 85007

Mr. Rand L. Greenfield
Assistant Attorney General
Bataan Memorial Building
Santa Fe, New Mexico 87503

Resident Inspector Palo Verde/NPS
U. S. Nuclear Regulatory Commission
P. 0. Box 21324

Phoenix, Arizona 85001

Ms. Patricia Lee Hourihan
6413 S. 26th Street
Phoenix., Arizona 85040

wWashington, D. C.

Palo Verde

Regional Adminstrator-Region V

U. S. Nuclear Regulatory Commission

1450 Maria Lane
Suite 210
Walnut Creek, California 94596

Kenneth BerTin, Esg.
Winston & Strawn

Suite 500

2550 M Street, N. W.
Washington, D. C. 20037

Lynne Bernabei

Government Accountability Project
of the Institute for Polwcy
Studies

1907 Que Street, N. W.

20009



Enclosure

Staff Position

Section III.L.T of Appendix R to 10 CFR B0 requires that alternative shutdown
capability shall be able to achieve and maintain subcritical reactivity
conditions im the reactor. Section III1.L.2 of Appendix R to 70 CFR S0
requires provision for direct readings of the process variables necessary

to perform and control the reactor shutdown function.

Amang the process variables which are to be moni{tored are: source range
flux, reactor coolant temperature, and steaw generator pressure. These
three have been controversial so we have set forth our basis for concluding
that they are necessary in order to meet Section IIIL.L of Appendix R.

Source Range Flux

Monitoring of core flux provides a direct indication of the reactor shutdown
condition. The monftaring of other process variables would provide an
inferred answer only. With regard to the Pission process, changes im
neutron flux provides the quickest means of assessing reactor criticality
conditions. Diiutiom events caused by the postulated spurious operation of
vaTves could result in power excursiom which would not be readily detected
by interpreting the changes im other process variables (such as reactor
coolant temperature or pressure). periodic sampling af the reactor coolant
for boron concentra.ion is considered inadequate for determining "real-time®
boron requirements. Additionally, should the operators fai7 to detect ¥
loss of negative reactivity in a timely manner, the capability to prevent

a criticality is indeterminate since components needed for such actions may
be unavailable due to fire. Thus, the provision for post fire source range
flux monitoring is necessary to meet Sectiom III.L.Z2 of Appendix R.

Reactor Coolant Temperatures

The reactor coolant temperatures, in conjunction with the reactor coolant
system (RCS) pressure, are essential parameters necessary for plant cooidown
and control and, hence, conformance with Section IIT.L.2 of Appendix R. The
plant control elements which rely on accurate reactor coolant temperature
indication are natural circulation, subcooling and pressurized thermal shock
concerns.

(1) Natural Circulation: In the natural circulation mode of operation, the
hot leg temperature, cold leg temperature and the di fference between the
hot leg and cold leg temperatures, (T, - T.), provide indication by which

natural circulation conditions can be detesmined. In order to verify
that natural circulation has been established, normal plant procedures
require the operator to use cold leg temperature Te.. 1t has been
suggested that the saturation temperature correspoﬁding to the secondary
side steam generator pressure Tsat' will approximate TC’ The staff



(2)
(3)

(4)

acknowledges that such a condition can exist {1f natural circulation 1s
occurring; however, the converse cannot be assumed. Cooldown {s usually
achieved by the operator controlling the steam generator pressure and
auxiliary feedwater flow to the steam generators. Due to the inherent
lag in response between the secondary and primary side, T. cannct be
inferred from T ... Natural circulation {5 normally detanined by
knowing Ty Tes 8Kserving that T, and T. are constant or decreasing,
$1ng ( c8 noree.

and by manito T,~Te)- Sin control room procedures require
the use of T« in cm#"niing natural ctrculation, emergency procedures
should not dgviatz from this practice. Thus the provision for post fire

cold Teg temperature, T, wide range indicatfon {s necessary for meeting
Sectionm IIT.L.2 of Appeﬁdf: R.

Usser Vessel Voiding: (Deleted)

SubcooTing: The bulk flui¢ temperature T, pravides 2 reliable indication
of the degree of RS subcooling when used im canjunction with the R
pressure. Ty is also used as & means of verifying natural circulation.
It has beem suggested that exit core thermocouples (ECTs) provide
temperature {ndications equivalent to T .. ECT readings provide local
temperature conditions above the core, §n¢ can give representative
equivalent Ty provided the indtvidual ECTs are judiciously selected.
stnce ECT readings are dependent not only upon radiz1 positioning, but
alsc local flow rates past the ECTs.- Thus, the provisiom for wide
range ECTs {5 am acceptahle 2lternate to wide range T, loop RTDs for
meeting Section III.L.Z of Appendix R. provided that ‘he Ticensee
demonstrates that their selection of ECTs will result inm averaged
tamperature readings representative of T.. Also, the Ticensees should
demonstrate that under conditions where the reactor vessel upper head _ . .
void is expanding thus. bri nging higher temperature fluid intg the nutlst ..
plenum and hot legs, the ECTs give 2 conservative indication of outlet
plemm temperature.
pressurized Thermal Shock and Appendfx G Considerations: T., ir con-
junction with the RCS pressure, provides 2 direct indl cat‘loﬁ of the
plant conditiom relative to the plant's pressure/temperature Timits as
it pertains to the Pressurized Thermal Shock considerations and the
low temperature gverpressure protection as outlined in Appendix & of
10 CFR 50. Due to the collective effect af the steam generator con-
ditions (1.e., feedwater flow and steam generator pressure) on the
primary coolant temperatures, and the inherent lag beteen the secondary
and primary sides conditions especially during transient conditions,
:E myinot be accurately inferred from the secondary side steam
nditions.

Steam Generator Pressure

During non-power modes of operation, "control® is effected principally by
adjusting secondary system parameters (the parameter usually specified by
procedures is pressure) to compensate for variances in primary system
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performance. HMainten*nce of level im the steam generators may not be
sufficient in itself to control the heat removal rate and thereby maintain
a "hat standby” or "hot shutdown® mode, or translate from "hot shutdown®
mode to "cold shutdown® mode. Improper pressure control may cause am
{mbalance im heat.Tenoval which could result {n excessive depressurtzation,
the result of which could be generatiom of an undesired bubble in the
primary system (e.g., upper head for 21l PWRs or candy cane for B&M designs)
or rapid¢ cooldown and potential for violation of vessel pressure/temperature
Timits. For the monitoring Gr secondary system heat removal, two secondary
cyctem parameters shouTd be known: level (inventory), and pressure. Tuus,
srovisions for post fire steam generator pressure and level monitoring are
necessary for meeting Section III.L.Z of Appendix R.

Instrumentatior Guidelines

Section III.L.6 requires that, *Shutdown systems fnstalled to ensure post-
£ire shutdown capability need not be desfgned ta meet sefsmic Category I
criteria, single failure criteria, or other desfgn basts accident criteria,
except where for required for other reasons, e.g., because of interface
with or impact om existing safety systems, or because of adverse valve
actions due to fire damage.®” Thus the monitors for the above listed para-
meters need not be "safety grade™ in order to meet the requirements of
Appendix R.

~ Section II1.G.3 requires that, "ATternate or dedfcated shutdown capabiTity

and its associated circuits, independent of cables, systems or components
im the area, room or zone under consideration, shalTl be provided.® For a
postulated fire, an electrically independent monitoring capability for the
above listed parameters should be provided outside the control rooa.

Based on the above, the revised 1ist of instrumentation needed for PWRs is:

a) pressurizer pressure and. level,

b) reactor coolant hot leg temperature or exit core thermocouples, and
cald leg temperature,

¢) steam generator pressure and level (wide range),

d) source range flux monitor,

e) diagnostic instrumentation for shutdown systems, and

£) level indication for all tanks used (e.g., CST).

The instrumentation needed for BWRs {s unchanged.
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YNovenber 23, 1983
AlPP-28284 - WFN/TTFO

Director of Nuclear Reactor Regulation
Attention: Mr. George Kanighton, Chief
lLicensing Branch No. 3

Division of Licensing

U.S. MNuclear Regulatory Commission
Washington, D.C. 20555

Sub ject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2 and 3
Docket Nos. STN-50-528/529/530
File: 83-056-026; G.1.01.10

Reference: (A) letter from E. E. Van Brumt, Jr., APS, to G. W. Knighton,
NRC, ANPP-23782, dated May 17, 1983.
(B) Letter from G. W. Knighton, NRC, to E. E. Van Brunt, Jr.,
APS, dated July 28, 1983.

Dear Mr. Knighton:

By letter, Reference (A), we responded to your request to add a source
range neutron flux monitor to the PVNGS Remote Shutdown Panel (RSP). By
letter, Reference (B), you stated that our response did not meet the
staff position with regard to monitoring source range neutron flux. We
would like to take this opportunity to restate our position on this issue.

The NRC staff concern is the loss of the reactivity control function from
the Remote Snutdown Panel (RSP) due to potential boron dilution events
caused by fire induced spurious operation of components. At PVNGS, the
RSP would be used only when the control room becomes uninhabitable.
Prior to evacuation of the control room, the operator will trip the
reactor and verify that all control rods are fully inserted.

PVNGS has such an extremely high control rod worth that it is impossible
to achieve a critical state at any temperature or at anytime during a
fuel cycle provided that all rods are inserted. This can be further
realized by noting that the HOT (564°F) Zero Power, Beginning of Cycle
(BOC), clean critical all-rods-in boron level is estimated to be =364
ppm. Allowing an additional 250 ppm for cooldown to approximately 60°F,
there is still a shutdown margin equivalent to =114 ppm boron. Thus, a
subcritical condition is maintained, assuming no boron in the RCS, and
all rods in. This indicates that the occurance of a boron dilution event
does not affect the reactivity control function.

PDR
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Mr. G. W. Knighton
Page 2

Therefore, a source range neutron flux monitor is not required to assure
reactivity control is maintained from the RSP.

Please contact me if you have any questions on this matter.

Very truly yours,

g-. ? \,I(bJs mu;

E. E. Vao Brunt, Jr.

APS Vice President

Nuclear Projects Management
ANPP Project Director

EEVB/TFQ/sp

ce: E. A. Licitra
G. Wermiel
A. C. Gehr
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AlPP 28853 WLH/TFO
February 14, 1964

Director of Nuclear Reactor Regulation
Attention: Mr. George Knightonm, Chief
Licensing Branch No. 3

Division of Licensing

U.S. Nuclear Regulatory Commission
wzshington, D.C., 20535

Subject: Palo Verde Nuclear Generating Statiom (PVNGS)
Units 1, 2 and 3
Docket Nos. STN=-50-528/529/530
File: B84-056-026; G.1.01.10

Reference: (A) Letter from G.W. Knightom, NRC, to E.E. Van Bruast, Jr. APS
dated July 28, 1983,
(B) Letter from E.E. Van Brumt, Jr. APS, to G.W. Knighton, NRC
dated November 23, 1983,

Dear Mr. Knighton: o

The NRC, per Reference (A), reiterated its position with regard to the
peed for an independent source range neutron flux monitor at the PVNGS
Remote Shutdown Panel (RSP). APS had provided a response, Reference
(B). Further review has indicated a need to modify that respouse. This
letter is also a response to Reference (A), which is to supersede our
previous response.

Reference (A) states that the PVNGS design does not meet the NRC staff's
position with regard to 1O0CFRS0, Appendix R, Item I1I1.L.2, which 1is to
include the direct capability for monitoring source range neutrom flux
from the RSP. The NRC staff concern is the potential loss of reactivity
control function from RSP due to potential boron dilution events caused
by fire induced spurious operation of components.

APS believes that the NRC position is not justified for PVNGS because:

1. Other than Section III.G, III.J, and III1.0, 10CFR50, Appendix R is
not applicable to plants other than those "...licensed nuclear
power electric geperating statioms that were operating prior to
Japuary 1, 1979...°

DR ABoK 0500053
K O 28
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Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2 and 3

Docket Nos. STN-50-528/529/530

File: B84-056-026; 6.1.01.10

7i¢o Two

PVNGS has committed to meet Appendix R, Sections IlI.C, III.J, and
I11.0. Compliance with Section III.L.2 is not applicable.

[APS did advise the NRC (in the Fire Protection Independent Design
Review, held February 25, 1981, and subsequently in the Fire
Protection Evaluation Report, Amendment 3) that "PVNGS alternative
shutdown capability provides the functions”™ that APS considers as
meeting Appencix R, Section III.L., These evaluations contemplated
that the features described im 3.B, C, and D below were adequate to
meet the NRC position.]

There are sufficient design features and procedural guidance in the
existing design for PVNGS to comply with- the requirements of
Criterion 3 of Appendix A of 10CFR50, which is the applicable
licensirg s=tandard. Specifically the PVNGS design incorporates the
following features:

A. Only in the event of control room evacuation is alternate
shutdown capability from the remote shutdown panel required.

B. VWhen evacuation of the control room becomes uecessary, the
control room operator manually trips .the reactor, verifies
power is decreasing and all rods are inserted.

C. By procedure and by the proposed PVNGS Technical
Specifications, the operator 4is required to maintain a
shutdown margin of 6% AK/K, in modes 3 and 4, hot standby and
hot shutdown respectively, a2nd 42 AK/K in mode 5, cold
shutdown., Upon control room evacuation these margins will be
verified by sampling of the reactor coolant system to monitor
boron concentration, at least once per hour.

D. The Reactor Makeup Water Tank is the only source of unborated
wvater, which could lead to a boronm dilution event. This tank
is isolated from the charging pumpe prior to the cooldown of
the RCS. This assures RCS makeup will be from the Refueliog
Water Tank (RWT). The RWT, which has a Technical
Specification requirement of 4000 to 4400 ppm Dboron
concentration, provides water to the charging pumps via a
gravity feed path or, alternatively, via the boric acid makeup
pumps (if non~I1E electrical power is available).



Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2 and 3

Docket Nos. STN-50-528/529/530

File: 84-056-026; G.1.01.10

Page Three

Based upon the preceding discussion, APS believes that the current design
is adequate and that a backfit of a source range monitor at the remote
shutdown panel is not required to assure reactivity control is maintained
vhile shutting down the plant at that station.

I1f vou do not accept the APS position as stated above, please arrange for
appeal meeting at your earliest convenience.

Very truly yours, \

N ' -—T—
CECZ \/CLLL gnu\\ g
E. E. Van Brumt, Jr.

APS Vice President, Nuclear
ANPP Project Director

EEVB/TFQ:pt
ce: E.A. Licitra

G. Wermiel
A.C. Gehr
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License No. NPF-3 419) 299-5221

Serial No. 1049

May 10, 1984

Director of Nuclear Reactor Regulation
Attention: Mr. John F. Stolz

Operating Reactor Branch N¢

Division of Operating Reacturs

United States Nuclear Regulatory Commission
Washington, D.C, 20555

Dear Mr. Stolz:

On March 26, 1984 (Serial No. 1036) Toledo Edison requested on Appeal
meeting on the NRC proposed Technical Specifications concerning the . . .
Auxiliary Feedwater System. This was in response to your letter dated
February 21, 1984 (Log No. 1455). Toledo Edison has re-evaluated its
request for the appeal meeting and hereby withdrawals that request. We
will submit requested Technical Specification by Junme 30, 1984 for the
Davis-Besse Nuclear Power Stationm Unit No. 1.

Very truly yours,
//4-“——’

RPC:GAB:lah

cec: DB-1 NRC Resident Insgpector

mﬂ&” a4osno

THE TOLEDO ECISON COMPANY EDISON PLAZA 300 MADISON AVENUE TOLEDO. OMIO 43852
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Docket No. 50-346 Nl
License No. NPF-3 313 259-383"

Serial No. 1036

March 26, 1984

Director of Nuclear Reactor Regulation
Attention: Mr. John F. Stolz

Operating Reactor Branch No. 4

Division of Operating Reactors

United States Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Stolz:

This is in respomnse to your letter dated February 21, 1984 (Log No. 1455)
concerning Safety Evaluation Report (SER) addressing TMI Task Actior Plan
NUREG 0737 Item II.E.l.l1 for Davis-Besse Nuclear Power Station Unit No. 1 -
Auxiliary Feedwater (AFW) System. The SER closed out five open items, but
three items remain open and you requested proposed Technical Specificatioms
for the open items listed below: ;

Item 1 Proposed Technical Specifications which would require that
all local manual valves in the auxiliary feedwater pumps
suction and discharge lines are locked in the open position
and that the locked open position of these valves would be
verified on a monthly basis.

Item 2 That your letter dated Junme 15, 1983, (Serial No. 956) be
supplemented with proposed Technical Specifications which
would require a flow verification test of the AFW system to
put water into the Steam Generators after each extended
cold shutdown.

Item 3 Proposed Technical Specifications which would require that
a dedicated individual who would be in communication with
the Control Room to be stationed at the manual valves of
the AFW system when conducting periodic tests of the AFW
system which require local manual realignment of valves to
conduct the periodic tests of the AFW system.

PR3
P PDR vp‘\h

THE TOLEDO EDISON COMPANY EDISON PLAZA 300 MADISON AVENUE TOLEDO. OMIO 43652 \Q
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The AFW system (II.E.l.1) has been discussed between Toledo Edison and the
NRC staff for the past two years. The above open items were subject to
verbal agreement and proposed Technical Specifications for item two were
submitted on June 15, 1983 (Serial No. 956). Also discussed and mutually
agreed upon were items one and three for which no submittal was required.
We have implemented the submittal resulting from our discussions concerning
the AFW system, but now your letter requests us to negate that verbal
agreement.

Your letter requests Toledo Edison to either submit the proposed Technical
Specifications or to request an appeal meeting. Toledo Edisoun hereby
requests an appeal meeting.

Very truly yours,

RPC:GAB:1lrh

cc: DBl Resident Inspector

cj a/22



RANCHO SECO NUCLEAR GENERATING STATION UNIT 1

Effect of Internally Genmerated Missiles on the Auxiliary

Feedwater System Outside Containment

Prepared By: C. Kelton
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Reviewed by: V. Arora/T. Khan

Approved by: D. Abbott
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Supervising Mechanical Engineer
Sacramento Municipal Utility Distric:
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SACRAMENTO MUNICIPAL UTILITY DISTRICT [ 6201 S Street, Box 15830, Sacramento, California 95813; (916) 4s2-X1

May 3, 1984

DIRECTOR OF NUCLEAR REACTOR REGULATION
ATTENTION JOHN F STOLZ CHIEF
OPERATING REACTORS BRANCH 4

U S NUCLEAR REGULATORY COMMISSION
WASHINGTON D C 20555

DOCKET 50-312

RANCHO SECO NUCLEAR GENERATING STATION

UNIT NO 1

AUXILIARY FEEDWATER SYSTEM (AFWS) UPGRADE REVIEW
NUREG 0737 ITEM II.E.1.1

The District committed in our June 3, 1983 letter, to a walkdown of the
AFWS which would determine any areas where a single, internally generated.
missle could disable both AFWS trains. The District has completed an

. analysis, and the attached report shows that a single internally generated
missle can not disable both AFWS trains. i

We, therefore, conclude that adequate protection is provided and that a

walkdown, per se, is no longer required. If we can provide any additional
information, please advise.

’ Y W
John J. Mattimoe

General Manager
and Chief Engineer

Attachment

- 840 840
PDR aBocK 'osooggzg .\.

AN ELECTRIC SYSTEM SERVING MORE THAN 600 0C0 'N THE HEARE OF CAL'FORN 2
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SUI'MARY

The purpose of this study was to evaluate the effects of postulated
internally generated missiles on the Auxiliary Feedwater System (AFWS)
components located outside containment. Missile protection is required
if a single missile can simultaneously damage components of both AFWS
trains.

AFWS components located in the yard area and suxiliary building include
mechanical and electrical equipment, and instrumentation and controls.
High energy piping, rotating equipment, and compressed gas storage
systems were considered as credible missile sources.

There were no cases where a single missile could simultaneously impact
both AFWS trainms. It was therefore concluded that the AFWS 1s
adejquately protected from the effects of internally generated missiles

and no additional protection is required.

————— . —— - — -~ - - g - - - y —



II.

PURPOSE

This study was prepared for the Rancho Seco Nuclear Gemerating Statiom
Unit 1, to evaluate the effects of postulated internally generated
missiles on the Auxiliary Feedwater System (AFWS) essential components
located outside the containment building. The study was based on the

Design Criterias attached to this report as Appendix 5.



III. SCOPE

The scope of this study is defined as follows:

A.

Only those portions of the AFWS that are quality Class I and are
located outside the containment building are considered. Internal
missile protection for AFWS components inside ccntainment is
document2d in the Updated Safety Analysis Report, Sectiom 5.1.2.1.3.
Turbine missiles or externally generated missiles are not considered.
Secondary missiles or ricochet targets are not considered.

Future wmodifications to the AFWS as part of the EFIC package
scheduled for installation during the 1986 outage will be evaluated
for missile considerations at a later date and are not included here.
Cravity missiles are not considered.

Missile protection is required only if a single missile can
simultaneously disable both trains of the AFWS. Damage to one frain

of the AFWS is permitted. . ¥

v e . —— ———— e LT T T pm——— — e — - —— T —— —



IvV.

DESCRIPTION

A.

Auxiliary Feedwater System Protection Philcsophy

The AFWS is shown schematically in Figure 1. Protection of the AFWS

from internally generated missiles is limited to those Class I

components which are required to mitigate the consequences of an

accident, prevent a significant uncontrolled release of radiatiomn, or
place the plant in a cold shutdown condition.

The Class I components are as follows:

1. Mechanical equipment including the pumps, turbine driver, valves,
and associated piping.

2. Instrumentation/control components used for indication,
monitoring and control, and associated tubing.

3. Class 1E electrical components used for signal transmission and
for powering and control of the mechanical and instrumentation
components described above. .

Piping and instrumentation diagrams, logic diagrams, and elementary

drawings were used to identify the Class I components described

above. A schematic of the Class 1E electrical components is shown on

Figure 3.

This study has been limited to existing compopents, Or components for

which installation drawings have been released for construction.

Future additions to the AFWS, such as the EFIC modificatioms, will be

evaluated for missile protection as part of Rancho Seco's standard

plant review procedure.



B. Methods of Analysis
The missile study was performed in two steps. The first step was to
identify the physical location of all the Class I AFWS components
using the piping area, and conduit and tray drawings for the yard
areas and auxiliary building. The second step was to identify and
locate all the potential missile sources in the vicinity of the AFWS:
high enmergy piping, rotating equipment, and compressed gas storage

system compouents.
1. High Energy Piping: Piping area drawings, piping and
instrumentation diagrams (P&ID's), and physical imspection
techniques were used for the location of all high energy

linu(l)

running through the yard areas. The line designation
1ist (Ref. VII. F) was used to define the normal operating
conditions. Lines which did not meet the high energy criteria
were considered moderate energy with not enough: energy to
generate destructive missiles and were excluded from any furthur
consideration. Lines that qualified as high energy because the
temperature was greater than 200°F but where the pressure was
less than 10 psig were also not considered to generate
destructive missiles and were classified as moderate energy for
the purposes of this study. These lines are identified by a
double asterisk in the tabulation of moderate emergy lines which

are attached to this report as Appendix 2. Portions of the AFWS

(1) High energy fluid systems are defined as those pressurized systems oOr
portions thereof in which the normal operating pressure or temperature
exceed 275 psig and 200°F, respectively, for more than 2% of the time
it operates during normal plant conditioms.



which are not pressurized during normal plant conditions are also
excluded from consideration as a high energy missile source and
are included in Appendix 2.
High energy fluid system components that were considered as
credible missile sources include:

a. Valve bonnets, stems, and body drain plugs

b. Temperature and pressure instrumentation connections

¢. Welded dead-end flanges and caps

d. Vents, drains, and test connections
A tabulation of the missile sources by line number was compiled
using the yard area piping drawings, P&ID's, and physical
inspection. (This tabulation 1is included in this report as
Appendix 1). The exclusions listed in Sectiom II.C of the Design
Criteria (Appendix 5) were then used to generate a liot'of d;oign
pissiles. The missiles were assumed to eject in the direction of
the applied force. The target or impactee for each of these
design missiles was determined by physical inspection.
Rotating Equipment: General plant equipment arrangement drawings
and the yard area piping drawings were used for the
identification of all rotating equipment located in the yard
area. Some of these are included in the AFWS piping layout shown
on Figures 2 and 2A. Missiles from impeller fragmentation were
assumed to eject in the plane of rotation of the impeller
centerline. Targets of these missile sources were identified by

physical inspection anc are tabulated in Appendix 4.




3.

A — " ——— o~ ————— -

Compressed Gas Storage: Compressed gas storage systems located in
the yard area were identified on the piping drawings and
equipment location drawings. Components were assumed to eject in
the direction of the applied force with targets identified by

physical inspection.



v.

ANALYSIS

A.

Yard Area

1.

High Energy Piping Missiles: From the list of design missiles
originating from high energy piping, a physical inspection was
performed to determine the potential targets located within the
direction of these design missiles. In most cases, these design
missiles were found to hit either a concrete floor or ceiling,
steel beams or columns, another section of the same line that
ejected the missile, a walkway grating, or nothing at all (the
missile would eject into free space and would not impact anything
until it returned to earth as a gravity missile). Where the
target was a walkway grating, consideration was given to the
targets located on the other side of the grating for any possible
damage. No consideration was given to secondary missiles or’
ricochet missiles. In only one instance, a capped weldolet on
the main feedwater line to Steam Generator E-205A was determined
to impact the valve positioner on FV-20527, the flow control
valve on the auxiliary feedwater line to Steam Generator E-203A.
Since the valve is related to only one AFWS trainm, no further
analysis was performed. Electrical and instrumentation
components of either AFWS train were not impacted by any missiles
generated by high emergy piping in the yard area.

Rotating Equipment: All of the pumps in the yard area were

evaluated for AFWS missile impact and are tabulated in Appendix 4.




Four of the pumps, the Nuclear Service Cooling Water Pumpe A & B
(P=482A and P-4828), the Miscellaneous Water Hold-Up Tank Pump
(P-983), and the Low Pressure Injection Header Warming Pump
(P-251) are physically oriented such that there are no AFWS
components within the plane of rotation at the impeller
centerline.

The Component Cooling Water Pump P-462A is shielded from AFWS
impact by its redundant pump, P-462B. Pump P-4623, however,
could impact the AFWS at two points: line 31827-6"-GB and conduit
M11249. The piping target is the AFWS common test line which is
located above ground outside the missile shield. The point of
impact of a missile geperated by P-462B would be on
non-seismically qualified piping downstream of FV-31855 as shown
ot Pigure 1. The valve FV-31855 is a "fail-closed”™ valve 'hich
is normally closed except during AFWS testing. Damage to the
line downstream of this valve will not compromise the ability of
the AFWS to perform its safety function. The electrical target
of P-462B is conduit M11249 which contains one of the redundant
channels of cables for the AFW pump (P-318, P-319) bearing
heaters. From the electrical schematic, Figure 3, it can be seen
that the bearing heaters for both AFW pumps are powered
independently by both electrical channels. The cable for the
other channel 1s located in cable tray L11ADl, which ruams
parallel to M11249 on the other side of the overhead pipeway. It
is conceivable that this cable tray could alsc be impacted by a

missile from P-462B, even though it is some distance away.



However, it is not possible for both cables to be impacted by the
same missile simultaneousiy because of their locations relative
to the pump (A single impeller fragment ejected radially in the
plane of the impeller cannot impact two parallel overhead cables
located 20 feet apart at the same elevation).

The Demineralized Reactor Coolant Storage Tank Pumps P-622A and
P-622B are partially shielded by structural colummns sup, “rting an
overhead pipe rack. There is a possibility, however, that cable
tray L1IADl could be impacted. As noted above, however, the
cable for the AFWS pump bearing heaters that runs through this
cable tray is a redundant cable. A missile ejected from P-622A
or P-622B cacnot simultaneously impact the cable tray and conduit
M11249 containing the redundant cable.

The Spent Fuel Coolant Pump, P-272, is shielded on both sides by
concrete support pillars and there are no AFVS components
overhead. Spent Fuel Coolant Pump P-274 is shielded on one side
by a concrete support pillar. Radiation monitor R-15018 is
immediately adjacent to the pump on the opposite side and
effectively shields the pump from AFW line 31823-6"-DB2 to Steam
Generator E-205A.

In reviewing the effects of missiles generated by rotating
equipment, it should be noted that this analysis has assumed that
the pump casings are actually penetrated by impeller fragments
that have enough residual energy to be destructive missiles.
Even though it is unlikely that this would happen, it has been -

postulated to avoid the lengthy calculations that would be



required to prove that the pump casings are not penetrated and

that no missiles are ejected.

C. Compressed Gas Storage
Two compressed gas storage systems were considered as possible
missile sources. The first was the Nitrogen System. The components
associated with the nitrogen storage system are located outside the
yard area (west of the turbine laydown area) and would be prevented
from reaching the yard area by the missile protection wall separating
the yard area and the equipment laydown areas The secund system
considered was the carbon dioxide system used for fire protectiom.
The CO2 storage tank is located in the yara area behind the grade
level emergency personnel hatch of the reactor containment building.
The personnel hatch was regarded as an intervening structure between
any CO2 storage tank generated missiles and AFWS components. : It
should also be noted here that the main shutoff valve at the CO,
storage tank 1is normally closed so the CO2 header that rumnse through
the yard area was classified as moderate snergy piping based on the
21 operating time criteria. The COz header was therefore not
considered as a source of missiles.
2. Auxiliary Building

Inside the auxiliary building there are no mechanical or

instrumentation components of the AFWS. The electrical

components, however, were reviewed for missile protection. The

location of the high energy piping in the auxiliary building was

determined using the HELB analysis. The plant general equipment

arrangement drawings were used to identify the rooms containing



rotating equipment or compressed gas storage systems. The

auxiliary building plan drawings wers marked up to show the rooms
containing high enmergy piping, rotating equipment, or compressed
gas storage systems and are included in Appendix 3. It was found

that there are no rooms where the two AFWS electrical trains are

routed together that also contain a missile source. In general,

the two electrical traine were physically separated from one

another, and the electrical equipment areas were separated from

mechanical equipment areas. The areas south and west of the main
corridor above grade in the auxiliary building are where the
electrical relay cabinets, control panels, motor contrcl centers
and computer equipment are housed, and there are no missile

sources in these areas. Therefore, there is no AFWS impact from

missiles generated in the auxiliary building.



VI.

CONCLUSION

In reviewing all the postulated internally gemerated missiles from the
various sources (high energy piping, rotating equipment, and compressed
gas storage), it was found that there are no missiles which can
simultaneously impact components of both AFWS trains. Therefore, the
AFWS 1is considered adequately protected from the effect of internally
generated missiles and no additional protection is required. The AFWS
will perform its design function of supplying emergency feedwater to the
steam generators to remove reactor decay heat during all design basis

internally generated «issile events.
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APPENDIX 1: HICH ENERGY PIPING AND
MISSILE SOURCES
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APPENDIX 2: MODERATE ENERGY PIPING
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B £ B B 2 8 ¥ 8 % ¥ B % BN 2 BN

sionaTURE SO b S N, DATE.d:3e -84 emecKeD sl pared =271
pROVECT Kancho Seco Uuat \ 108 NO.__\L324 030
sussgcT Aux € Pelonats, Gemnatid  Masellas  guger or 3
MODERATE ENEREY PIPING
Oper. Piping
—Line No, R/T Description Dwg, NO.
(p>q / *F)
* 20516-8"-BHC 50/280 SG A Stm Dump to Atmos M-329
* 20519-8"-BC 50/280 SG B Stm Dump to Atmos M- 329
* 20533-10"-BC 40/270 SG A Relief to Atmos m- 329
* 20534-10"-HC 40/270 SG A Relief to Atmos M- 329
* 20535~10"-HC 40/270 SG A Relief to Atmos m- 329
* 20536~10"-8HC 40/270 SG A Relief to Atmos m- 329
* 20537-10"-BC 40/270 SG A Relief to Atmos m- 329
* 20538-8"-HC 40/270 SG A Relief to Atmos M- 329
* 20539-8"-BC 40/270 SG A Relief to Atmos m-329
* 20540-10"-BC 40/270 SG A Relief to Atmos M- 329
* 20541-10"-RC 40/270 SG B Relief o Atmos m- 329
* 20542-10"-8C 40/270 SG B Relief to Atmos M- 329
* 20543-10"-8C 40/270 SG B Relief to Atmos M- 329
* 20544-10"-BC 40/270 SG B Relief to Atmos m-329
* 20545-10"-8C 40/270 SG B Relief to Atmos m- 329
* 20546-8"-HC 40/270 SG B Relief to Atmos m- 329
* 20547-8"-RC 40/270 SG B Relief to Atmos wm- 329
* 20548-10"-RC 40/270 SG B Relief to Atmos M- 329
* 20551-10"-HC 40/270 SG A Relief to Atmos ~- 329
* 20557-10"-HC 40/270 SG B Relief to Atros m-329
* 20571-8"-RC 50/280 | SG B Stm Dump to Atmos M- 329
* 20575-8"-BC 50/280 | SG A Stm Dump to Atmos M- 329
* 20577-8"-AC 50/280 | SG B Stm Dump to Atmos M- 329
* 20597-8"-HC 50/280 SG A Stm Dump to Atmos m- 329
25020~-16"~-HD 60/90 BWST to DHR Pp A m-198,163
25020~2-1/2"-8D | 60/90 BWST to DHR Pp A w-198
25021-2-1/2"-8D | 60/90 BWST to DAR Pp B 1 wm-198
25021-16"-HD L.°790 BWST to DHR Pp B w-198
25022-16"-HD 60/100 SPF Stg Pool to DHER Pp wm-188,187
25024~-3"-3D 60/90 BWST to SF Coolant Demin Pp M-188
25080-3"-1D Atm/90 BWST O'flow to RC Drn T M- 198, 163
230813780 | Atm/90 | Bose Conn oo SWST

®

CALCULATION SHEET

ApPe wubDix

CALC. NO.




( 3 { \ ’ AD mirany
@ CALCULATION SHEET

CALC. NO
SIGNATURE LSS P DATE..4:2e 32 w:cxtm DATE L2574
PROJECT Hapdeo Coce  Dwit OB NO. 223 4" 230
sussect fus Eoy pplanwal Couaatid (wacsdac sweeT . of 9 SHEETS
o
' MODDERATE ENERGY PIPING
2 Oper. Piping
s __Line No, i J o Description e
: (poq /*F )
5 25083-4"-8D 60/90 BWST Port Pp Conn M-198
. 25101-3"-8D 60/90 BWST to LP Inj Bdr Warming Pp [m-198
’ 25120~2-1/2"-8D | 35/90 LP Inj Bdr Warming Pp to BWST [%-198
s 25121-2-1/2"-8D | 60/90 LP Inj adr Warming Pp to BWST (w198
’ 25123-2-1/2"-8D | 60/90 LP Inj Bdr Warming Pp to BWST [m-163,190,198,162
0| * 26022-8"-GD 450/200 | DER Cooler to SF Stg Pool m-162,163
" 26033-8"-8D 1007120 | DER Cooler to BWST p-163,186,198
12 26060-18"-HE 80/145 DER Cooler to NSCW “-163,198,188
13 26061-18"-HE 80/145 DER Cooler to NSCW m-198, 201
" 27000~-8"-HD 30/120 SF Coolant Pp to SF Cooler “-188
5 27060-8"-EE 90/113 SF Cooler to COW Pp w-188
. 27020~8"-HD 30/120 SP Cooler to SP Stg Pool m-188,163,162
” 27050~8"-HE 90/95 OOW HEX to SF Cooler ™ 188
1 27200-8"-ED 20/120 SP Stg Pool to SP Coolant Pp  |m-188
» 27400-3"-8D 30/120 SP Cooler to SF Coolant Demin Pgm-188
x 27420-3"-8D 1107120 | SP Clnt Demin Pp to SP Clnt Fltrm-188,163,162,190
n 27620~3"-ED 1507120 | SP Cool Demin to SF Stg Pool  [M-190,188
z 27622-3"-8D 100/120 | SP Cint Demin to BWST -190,163,187,198
n 27623-3"-8D 100/120 | SP Clnt Demin to SP Stg Pool  [M-190,163,162
2 27626-3"-D 100/120 | SP Clnt Demin to BWST -190,163,187
= 27700~3"-8D 25/120 SP Stg Pool to Skimmer Pp m-163,188
» 27701-3"-8D 25/120 SP Stg Pool to Skimmer Pp -188
z 27822-2-1/2"-8D | 100/120 | SP Pool Fltr to SP Stg Pool ™ 188
=| * 30890-8"-AC 2/455 APW Pp Turbine Exhaust to Atmoc |™ 204 )
»| = 30890-12"-8C 2/435 A'W Pp Turbine Exhaust to Atmos w204
©| * 30926-4"-EAl 900/200 | SG Drn Booster Pp to Demin Area |™162,163
n| * 30934-1-1/2"-DB2| 25/Amb SG Drn Booster Pp to SG A and B [w163
1 31800~8"-HC 15/90 CST to AFW Pp P318 -204
- 31801-8"-AC 20/Amb Fulsom S Canal Pp to APW Pp P318|™204
- 31802-8"-HE2 40/Amb Folsom S Canal Pp to AFW Pp P318|~-204
®|  31803-8"-mC 20/Amb | Polsom S Canal Pp to AFW Pp P319|x-204
*Le318206"pm2 | 1120790
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CALCULATION SHEET

f--)

&

LAO Sl eT)
APPEw 01y >

CALC. NO

siGNATURECDrbia & ar Lo DATE...8 2 -%4 cuccuom oATE L2679
PROJECT Ko cbio Seee Ui | 308 NO. 1233 4- 030

sussecT Bur Fu  Sleieally Ciovas oTud Masseila ¢ SHEET a P | SHEETS
[ MODERATE ENERGY °IPING

2 Oper. Piping

3| Lioe No, R/T Description Do, NO,

-

s| * 31821-6"-DB 1120/90 | APW Pp 319 to SG B m-187,162,163

. 31822-6"-DB 0/90 AFW Pp 318 Recirc to LP Cond  |mM-188

’ 31822-2-1/2"-DB | 0/90 APW Pp 318 Recirc to LP Cond  |m-204,205

s| * 31823-6"-DB 1150/90 | APW Pp 319 to SG A m-204,189,188

o| * 31824-6"-DB2 1150/90 | APW Pp 318 Exer Line to LP Cond|m-204,198,188

0| * 31825-2-1/2"-DB | 1150/9C | AFW Pp 319 Recirc to LP Cond  |m-204

n| * 31826-6"-DB 1150/90 | APW Pp 319 to SG B m-187,188

12| * 31827-6"-GB 1150/901| AP Pp 318 Exer Line to LP Cond|M-198

13| * 31891-6"-DB2 1150/90 | APW Pp Crosstie M- 204

" 31900-8"-8C 15/90 CST to APW Pp P319 M-204

s | * 31920-6"-DB 1150/90 | AFW Pp 319 to SC B M- 204,205,189

. 31922-2-1/2"-DB2| 0/90" AFW Pp 319 Recirc to LP Cond  |M- 204,205,189,188
v 31922-6"-DB 0/90 APW Pp 319 Recirc to LP Cond |W-188

w| * 32201-12"-RC 127/365 | 2nd Pt Htr PSV to B/D Tk Relief|M-198,188,187

1| ** 22880-20"-8C Atm/210 | B/D Tk Vent “-198

x 34285-4"-RC Atm/130 | Air Ejector to Vent m-162

n | ** 34420-6"-8C 1/208 Gland Stm Exhauster to Atm  [M-162

z 345006 °~8D 30/100 Misc Wtr BU Tx to Sluice Pumpe [M-188

n 34501-6"-8C 30/160 Misc Wtr HU Tk to Sluice Pumps |M-188

2a| * 35620-16"-8C 15/210 Hoggino Ejector to Atm M- 162

» 35823-12"-AC 1/90 CST to LP Condenser M- 204

» 35824-3"-8C 1/90 CST to LP Condenser M- 204

n 35824-12"-8AC 1/90 CST to LP Condenser M- 204

] 35880~12"-AC At<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>