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C0» System Discharge Test
Pilgrim NucTear Power Station Unit #1

References (a) BECo Letter #80-38 dated 2/29/80
G. C. Andognini (BECo) to T. A.
Ippolito (NRC)

(b) NRC Letter TAC #11077 dated 10-7-80,
T. A. Ippolito (NRC) to A. Victor
Morisi ’BECo)

(c) Telecon conversation between J. D.
Keyes, T. A, Venkataraman (BECo) and
M. Willaims, T. Elexion (NRC) on 10-2-80

(d) Telecon conversation between J. D. Keyes, /q‘>‘>
T. A. Venkataraman (BECo) and M. Williams, S
Scott Hudson, T. Elexion (NRC) on 10-14-80 ,//;

Dear Sir:

In Reference (a) Boston Edison Company presented the generic technical concerns it
had regarding the performance of a full scale COp Discharge Test in the cable
spreading room and requested NRC resolution of these concerns prior to committing

to conduct the test. Reference (b) was the first correspondence BECo received which
discussed the COp Discharge Test. However, Enclosure 1 to Reference (b) addressed

a Boston Edison request for postponement of the COp test performance until the 1981
Refueling Outage, while Enclosure 2 to Reference (b) listed the status of the CO;
Test as completed (Item 3.2.8).

This apparent discrepancy concerning Boston Edison's position on the CO test was
rasolved during conference calls between members of your staff and ours (References
(c) & (d)). It was agreed that BECo's position was as presented in Reference (a)
and quoted above. [t was ai>0 agreed during these diSCgSS10nS that in an effort to
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expedite final resolution of this issue, we would provide you with a copy of our
previous submittal which specified the C02 system design adequacy. A copy of
this letter along with the calculations which support the system adequacy are
included as attacnments to this letter.

We trust this information is responsive to your needs, however, should you
require any additional information please do not hesitate to contact us.

Very truly yours,

“ o G ekt Pl
~

(e Lt (-

Attachments

A - BECo Letter 78-135 (Q-15)
B - CO2 System Calculations
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Attachment A

.QIS Evaluate the consequences of a design basis fire in the cable spreading room.

Provide an analysis which shows the effectiveness and reliabilicy of the
present CO, sysiem. State the CO, density (as a fraction of time) at the
height of the upper most cable trays considering air leakage thrcugh door -
ways and ducts. Show that fire brigade operations could not adversely

affect extinguishment of fire by the CO, system.

> 43
the scaff's position that an automatically initiated CO, system i
:zc:;tablc for chcpcablc spreading room as primary fire suppression provided
a fixed water system in used as a backup. (A 3TP APCSB 9.5-1 Secticm F3b

3.

Describe your proposed design modificacion to meet the above positiom or
justify noncompliance.

3ECo RESPONSE

The carbon dicxide suppression system in the cable spreading rcom is
designed :to discharge at a rate of 30 pounds per minute through sacn of

the 15 z0zzles ia the room for a toral dischargze of 1200 pounds jer
ainute. It takes approximately 2 miaute and 20 seconds =o toctally

flood the CSR, requiring 2800 L3 of CO, to provide a 507 design
concentration. = =S

At a discharge rate of 1200 pounds per minute, the highest

cable tray in the room will be covered with the design concentratica
°f CO, in slightly over 2 minutes. The origindl design calculations
allow for a loss of at least 270 pounds of CO, due o leakage.

Recent tests of the installed rare of rise heat detectors ia the CSR
showed that the CO, system responded i{n 20 seconds ‘rom the “<me he

heat was applied. “The response tize of these detectors to an acrual

fire in the CSR will vary with the severity of the fire. In addition to .
the rate of rise detectors, the CSR is also equipped with ionization
detectors for aarly warning. Adainistracive procedures call for immediate
visual inspection of the CSR and if the CO, system has not activated
dutomatically it is to be nanually tripped’

The reliability of CO; systems has been found to be 96.1% effactive as
determined by U, S, Navy evaluation reported i{a an article "Reliabilicy
of Fire Protection Svstems" by M. J. Miller (Chemical Engineering
Progress, April 1974).

Administrative procedures require that the fire brigade enter the (3R
with breathing apparatus to detarmine that there are no human occupants
present and also to observe if the fire has been extinguished. If the

fire has not been extinguished or rekindles, the low-pressure C0O, storage
tank has the capa:ity for a second shot which is activated by thé fira hrigade.

E
In addition to fire brigade operations, the Plymouth Fire Departmer... is also
aotified. The Fire Department has a normal response time of 5 minutes or less

Their professiona] eXverience will assis: in extinguishing the fira,.

b
‘J A fixed water system i{s available outside the cable spreading rocm as a

back up to the total flooding carbon dioxide system. No design modificatiocn
is required for this area.
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Low Pressure Corbon Dionide Flow Colculations
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JOB NO. LZ £ S628
combustible ﬂ.'.n.lq
DRAWING NO. L L 6Bz INSURANCE REF. NO.
Effective Desig: Lbs. CO2 Stecroge
. Discharge| Flow Rc e Sob I —
HAZARD EFFECTIVE DISCHARGE PERIOD, DESIGN FLOW RATE Period [(be.perma) oo w?
AND STORAGE REQUIREMENT (in socongs) | Viawid) . -
TOTAL FLOODING (TF) - Requirement is &2 2L Ibs. CO2
Vopor discharge period and vopor dischorge. .. .. ...« /7 ZL_Z_J
Effective discharge period. design flow rate and slorage ; _/_3_2.31250 227240
Vil =
Total Discharge Period. Design Flow Rote and Storage . . . . . . /| S52 |22 2 (=872
LOCAL APPLICATION (LA)
Min mum effective discharge period =30 seconds . . . . . ... ..
Plus high temperaturecondition . . . . . ... vvv v mne e
g e LRSI e pesep e I R |
Effective discharge period, design flow rate and storoge at =
£ Vopor discharge period ond vapor discharge . . . . .. ...
Toial Dicshnrne Pariad Dr ign Flow Rote and Storoge . . . . . \—
COMBINED LOCAL APPLICATION & TOTAL FLOODING l
(From LA ond TF figures above)
Loco! application design flow rate
Total flooding design flow rate. . . . . ... ... oo
Total Hazerd Desinn Flaw Patn
EXTENDED DISCHARGE i
initial Dischorge Period ond Design Flow Rate | ot 3 } Hgay '
Extended Discharge Period ond Design Flow Rate. . . . .. .. s! i _
FINAL DISCHARGE PERIOD, DESIGN FLOW RATE AND STORAGE. [ s2 \\[22e LE/ 2
LOW PRESSURE STORAGE _Z_ton for [ZE& shot protection. =— J
REMARKS 38 T L ore Tz o IAiLL L PTAINELD L2l
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SYSTEM FOR PROPOSAL NO.
plant name iecetian
HAZARD - - OB NO L= LS e F T
DRAWING NO INSURANCE REF. NO.
PIPE SECTION 1 ~ PIPE SECTION o, »o 7 HNPIPE SECTION 7~ >, /9 JIPIPE SECTION /s =0 ./
PIPE SiZE X swfofa o JIPIPE SIZED V2? SCHED 7 2 HPIPE SI2E /S SCHED 2o ||P1PE Si2E S = sCHED. - ~
octval length .o | /2 actual length octval length 4 octval length P
Zlee  S,po= e S LOF / tee S )DL L tee S, 05
& 53 S0 / el P 0° ol
wnion or cplg whion o cplg whion or cplg = wnion or plg
Iy 7rXsp!l 2 voive veive veive
-~
SECTION LENGTH / T JISECTION LENGTH SECTION LENGTH / SECTION LENGTH Z
FLOW RATE |/ 220 FLOW RATE | /200 FLOW RATE (60| 7 FLOW RATE £,
STARY PSIA | Top START PSiA g START PSIA 2& START PSIA
START LENGTH . START LENCTH START LENGTH START LENGTH (A
TOTAL EQUIV LENGTH | - 5~ I TOTAL EQUIV (ENGTH [~ TOTAL EQUIV LENGTH | // & [ TOTAL EQUIV LENCTH | /= 7 |

TERMINAL PSIA 2P Z TERMINAL PSIA Z = 2 JreaminaL psia = 27 [TERMINAL PSIa b LN
PIPE SECTION /o =, v PIPE SECTION ,.“ - |[Pive secTioN 4= - . ][m'e SECTION ~ ~ - :
PIPE SI2E /o "sueo._»; = J|PPE Si2E 77 $CHED.A’ < [’l’f SIZE /’° SCHED. < .‘-J["’f SIZE  Z7 SCHED .
ectvol length L2 actual length P 2 lo('vol length . octvel lon{oh e

tee S o L 2B Nswee ciox e ll/ 1we S ,0.5 [t S, L= | S
ell

—t

ell ell ell
___union or cplg ___wnion er cplg | urion or cplg wnion or cplg
volive Yo ve valve voive I

A |

SECTION LENGTH 7S J|SECTION LENGTH | /5 |[SECTION LENSTH | 7 Z |ISECTION LENGTH ' _J~

M PaTE s » £ AW PatE | w - - I
alipenre s - & AN AN e ———————— A Mg R o b - AR ‘jv—
STARY PSiA ' >od | START PSIA 2 20n STARY PSIA ' 2227 | ' START PSIA | 75 &

[START LENGTH /74 VISTART LENGTH G 7 || START LENGTH 1/ & i[sTART LENGTH |~
TOTAL EQUIV LENGTH # T = | TOTAL EQUIV LENGTH ' .= = [[TOTAL €EQUIV LENGTH |/ T/ [{TOTAL EQUIV LENGTH =

TERMINAL PSIA I TERMINAL PSIA - =1 | TERMINAL PSIA = 2 7 | TERMINAL PSIA = <
_‘ .—_ T —

PIPE SECTION
PIPE SIZE = SCHED

PIPE SECTION A/, -~ =n -/, PIPE SECTION /. »» 4/2
PIPE sfzef.r"scmo.,._ PIPE SIZE / /% 'SCHED & = -

PIPE SECTION A/@ —
PIPE SIZE / /2 SCHED .

octval length &£~ || actvoi length 2 actual length 7‘ X “oc'vol length v =
_/ ‘oo S D% < [ oo & s 2= 2 L tee S/PE Z 7
ell ol ’ el G o <
vnion or cplg wnion of cplg wnion or cpig wnion or cplg
volve voive _Yeoive voive s

| W s 35 o &

SECTION LENGTH i/&- SECTION LENGTH P SECTION LENGTH - SECTION LENGTH ==

FLOW RATE o | FLOW RATE |/ 20 | FLOW RATE 60 FLOW RATE L» =~
STaRt PSIA |27 | START PSIA | =2 START PSIA S&, |START PSIA ["’-’
START LENGTH "= 7o sTaRT LENGTH _l_z__/_'_ START LENGTH /7 03 Weranr tenGTH I?/

LI AL EQUIV LENGiR .~ = 2 l'ow EQUIV LENGTH | < & | TOTAL EQUIV LENGTH ,£ (" 1 TOTAL EQUIV. LEM GIK 2% « 1
TERMINAL PSIA 27‘-"2" S | TERMINAL PSIA K¢ ";/ [ TERMINAL PSIA = 7/ 5 rEamiNaL PSia <1
PIPE SECTION A/~ 5o /7 WS(CY!ON = = A4 ||PIPE SECTION &5 - v .= HPIPE SECTION j
PIPE SIZE //z “SCHEDLS - JIPIPE SIZE /' SCHEDL!/ PIPE SIZE /" SCHED .72 llpipe SiZE 4~ SCHED.. o -
octvol length /D |loctvel length /D M oecrvel length /72 Hectual length o~
[/ tee s, S Ly tee Sio& é’ [ tee < Co W/ 1o <2E& .,

ol oll wll ell

wnion or (plg jl wnion or ¢plg union or cplg union or cplg

volve volve l vaive volve
SECTION LENGTH ~ SECTION LENGTH 4& SECTION LENCTH /E SECTION LENGTH /0
FLOW RATE ]400 FLOW RATE lB'_.’.é_ ) FLOW RATE o FLOW RATE X4
START PSIA | 2 7@ START PSIA =2 757 J|START PSiA | __2_7_? STARYT PSIA 255~
START LENGTH [z 2| s1anr tencr (3.7 lstart enGtn START LENGTH ﬁ’_gzl
TOTAL EQUIV LENGTH /7.0* TOTAL EQUIV LENGTH '7“1_; TOTAL EQUIV LENGTH /1_54 T1OTAL EQUIV LENGT mloz}
[ TERmireaL PSIA 275 .bfl,wnul PSIA 270 | TERMINAL PSIA (255 W JERMINAL PSIA e £
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WAZARD _ JOB NO. Lk~ L ST

DRAWING NO

INSURANCE REF. NO

PIPE SECTION

PIPE SECTION

PIPE SECTION

— |{Pire sECcTION

[pire size g scueo. PiPE SIZE s;g% PIPE SI2E SCHED. SCHED.
ectual length actuol length actvel length
[ e S/08& tes ..
il ol olt
wnion or cplg union or cplg wnion o cplg wnion or cplg
volva valve valve

SECTION LENGTH

SECTION LENGTH

SECTION LENGTH

FLOW RATE &~ FLOW RATE
START PSIA 26O |ISTART PSIA
START LENGTH |2/ & I START LENGTH

FLOW RATE
START PSIA

FLOW RATE
START PSIA

START LENGTH

START LENGTH

1OTAL EQUIV LENGTH

T;:"]

TOTAL EQUIV LENGTH |

TOTAL EQUIV LENGTH

TOTAL EQUIV LENGTH

TERMINAL PSIA __| TERMINAL PSIA TERMINAL PSIA ITEIMINAL PSIA i
PiPt SECTION B PIPE SECTION P1PE SECTION PIPE SECTION |
PIPE SIZE SCHED rwt SIZE SCHED. PIPE SIZE SCHED PIPE SIZE SCHED |
ocivol length actvel lon'm actual length actual length
‘ew lee oo
e ell ell eoll
union of (PIg - - B 1 SEUR L union or colg gz
vaive volve vaive Qe |
1
EATIAK 1ENSTH SECTION LENGTH SECTION LENGTH SECTION LENGTH
FLOW RATE Amo ol i e ' fi AW BATE | !
[START Psia ' sun PSIA [tart Psia | s AR Poik
[STarT LENGTH 1 START LENGTH START LENGTH | [ START LENGTH ' |
= todw LENGTH | | ToTAL EQUIV LENGTH | TOTAL EQUIV LENGTH | [TOTAL EQUIY LENGTH ] !
TERMINAL PSIA TERMINAL PSIA TERMINAL PSIA TERMINAL PSIA !
PIPE SECTION PIPE SECTION PIPE SECTION PIPE SECTION }
PIPE SILE SCHED PIPE SIZE SCHED. PiPE SIZE SCHED PIPE SIZE $THED
octvol length octual length actval length actual length |
tee Tee lee tee
oll ol e ol
union or ¢plg 1 wnion or cplg J[ wnion or cplg wnion or cplg
volve valve j{ valve valve
_S!CHON LENGTH SECTION LENGTH JIS!CYION LENGTH SECTION LENGTH
FLOW RATE FLOW RATE FLOW RATE FLOW RATE
START PSIA J]sTART PSIA STARY PSIA START PSIA
SIAIY‘L!NGIN START LENGTH P STAR® LENGTH START LENGTH
TOTAL EQUIV LENGTH TOTAL EQUIV LENGTH TOTAL EQUIV LENGTH TOTAL EQUIV LENGTH |
TERMINAL PSIA TERMINAL PSiA TERMINAL PSIA TERMINAL PSIA i
—_— ——
PIPE SECTION PIPE SECTION PIPE SECTION pPiPE SECTION i
PIPE §I2E SCHED PIPE SIZE SCMED. PIPE SI2E SCHED.  |[Pipe Si2E SCHED. \
octual lengrh octual length actval length actval length
tee F tae lee ter
el 4 ol oll oll
union or (plg vnion or <plg union or ¢plg union or cplg |
volve volve valw valve
[SECTION LENGTH SECTION LENGTH SECTION LENGTH SECTION LENGTH
FLOW RAlE | e Taare |1 W ere | fiow Rate_ || '

[START PSiA 1

START PSIA |

START PSIA |

;Aﬁf PSA L

SYA" LENGTH

START LENGTH

START LENGTH

START LENGTM |

TOTAL EQUIV LENGTH

TOTAL EQUIV LENGTH

TOTAL EQUIV. LENGTH

1OTAL EQUIV LENGTH

TERMINAL PSIA

T LrERmINAL PSIA

TERMINAL PSIA

TERMINAL PSIA
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plant nome

o, HAZARD

JOB NO. L£Z— 2 56ET

- DRAWING NO.

INSURANCE REF. NO.

SUMMARY OF PIPE WEIGHT AND VOLUME

SCHEDULE 80 Pips

SCHEDULE 40 PiPE

NOMINAL] FEET OF WEIGHT | WEIGHT
PiPE PiPE v PirE TOTALS
NI s par #1.

WEIGHT | WEIGHT
OF rire TOTALS
e, per R

.57

18.97

14,62

10.79

.

7.58

TOTALS TOTALS

YOLUMES

__L_ TANK SHUT=OFF YALVE

SECTIONALIZING VALVE

. MASTER VALVE

o SHECIGA.GR MASTER-SELECTOR VALVE
TOTAL SCHED. 80 PPE
TOTAL SCHED. 40 PirE

TOTALS

32

Lbs. COJ required to cool pipe line = Farmula

WxCpr?
120

Time n seconds 'o obtain liquid discharge - Formula
WxCpa?T 1050tV
.
KIFEY | .

W = Waight of pipe, etc.

Cp = Specific heot of pipe [steel =.11 alum. « .22)
T = Temperature of pipein °F

R = Design flow rote

¥ = Volume of pipe

A

/13474

/050 X

—

/2 /s Coy

773 x /200 /200




