
/ / Prelimin'~

PACIFIC GAS AND ELECTRIC COMPANY
DESIGN CALCULATION COVER SHEET

File No.
Calculation No.:

Proccdurc No. 3.3
Artachment A
Page 1 of 1

Pro)ect:
Engineering Discipline:

Date

Structure, Sysme or Component:
~a C~ ~u safer 5 SFC~

Type or Purpose of Calculation:~'~ aCI 5 oir w or o ru e I !Ia/ C

No. of Sheets:

Computer Program Name
PC Modal

Hard Disk FU,e Same
(If Applicable)

Floppy Diskette Control
(If Applicable)

No.

Version
Serial No.
Date of Last
File Change

Date of Last
Validation

~

E

EPREPAR"R
CHECKER

+Check Method:

APPROVAL

GROUP SUP~ISOR

Discipline Engineer
(if required)

For civil calcula ion, cater the registered
engineer's stamp or seal and expiration" date of cez ificate or authority in this apace.

For other calculation, enter the
registered engineer's full name and
registration number, or stamp, or sea} in this space: 0 dl!Il~

[Rev''sion
Q Qirr.'o e -. a Re o.s ~o

GER: I

~~l I l

I I I

l ~~sr'~~/~/' ~~~ 6 l l
vk"'~

I Checked ) +Check[ ~oval
v< o ev v v I v» I

I
I I <'

I I I I

I I I I I I I I l

I I I I I I

~A Alternate Calculation (Note added pages)
t

a t
B ~ Detailed Check
C « Cr'=ica. Po'-.= Check

~sa7aooiao vaa7av
~os aoocx osaom7s
P POR

11 - 9/1/89



L

~ 1

4, ~ I ti ~ 'f

K ~ %" "Ii K IP ~



Sheet > of
Gale No. M-320
Rev. No. 5

Subject CCW Valves dP Maximum
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REVISION 5

PURPOSE: This calculation has been reviewed for impact on its conclusions as a result of the
maximum allowable post-accident CCW supply temperature increase (Ref. 1). The intent of this
calculation is to determine maximum dP across CCW system control valves.

EVALUATIONOF IMPACT: The section of thiq calculation affected by the design bases
temperature change is Section 3A "Valving in or Valving Out the Idle CCW Heat Exchanger
When One CCW HX Is In-Service", which takes into consideration frictional losses in the piping
between the pump discharge and outlet of the CCW heat exchanger. The temperatures used
were:

after the CCW HX 132 F
before the CCW HX 188 F

As a result of the change in the maximum allowable peak CCW temperature to 140 F and more
recent accident ana!yses evaluations on the CCW (refer to Calc M-305, Rev 9, App B), the
maximum temperatures are:

before the CCW HX - 239 F
after the CCW HX - 140 F

The increase in temperatures would affect the density of the CCW (lowering the value by
approx.2% from the value used in the calculation for frictional losses upstream of the CCW HX
and less than 0.05% on the downstream). The lower density value will result in a slightly higher
friction factor, and thus frictional losses; however, the impacts on frictional losses are negligible
and the impacts on the upstream and downstream side of the HX almost completely cancel each
other out when determining the overall differential pressure. (Reference Crane Technical Paper
410, Eqn: 3-5)

CONCLUSION: There is no impact on Sections 1 and 2, since they do not take into
consideration frictional losses in determining dP. For section 3, it has been determined to that
the change in CCW system maximum design bases temperature will have an insignificant
impact on the calculated frictional losses, since the value used has significant margin over the
value calculated. Thus, the value of 20 psid for the FCV-430 and 431 remains conservative.

References: 1) DCP M-49291
2) Calculation M-305, R9, App 8
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