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ARKANSAS POWER & LIGHT COMPANY
POST OFFICE BOX 551 LITTLE ROCK ARKANSAS 72203 (501)371-4000

August 11, 1982

1CAN088202

Director of Nuclear Reactor Regulation
ATTN: Mr. J. F. Stolz, Chief

Operating Reactors Branch #4
Division of Licensing

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

SUBJECT: Arkansas Nuclear One - Unit 1
Docket No. 50-313
License No. UPR-51
Questions on the Emergency
Feedwater System Upgrade
Reliability Analysis i

Gentlemen:

Your letter of April 21,1982,(1CNA048212) requested additional
information pertaining to the report " Emergency Feedwater (EFW) System;

Upgrade Reliability Analysis for Arkansas Nuclear One, Unit No. 1". In
AP&L's letter of May 26,1982,(1CAN058211) we proposed to submit the
requested information by August 15, 1982. Therefore, attached is our
response.

Very truly yours,

Ol/ O
s

John R. Marshall
, i goManager, Licensing

JRM:MCpsc ,D-
Attachments

8208170129 820811
DR ADOCK 05000313

PDR
* vtvet n viootE south UTILITIES SYSTEM
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ADDITIONAL INFORMATION

CONCERNING

EMERGENCY FEE 0 WATER UPDRAGE RELIABILITY ANALYSIS

FOR

ARKANSAS NUCLEAR ONE, UNIT NO. 1

DOCKET NO. 50-313

Question 1

"The report's results are not presented in a manner that lends itself to
a "NUREG-0611-type" comparison. For example, unavailability given LOOP
is not tabulated. LOOP appears as a basic event on the fault tree; was
this entered as the probability of LOOP given LMFW? How was this
handled?"

Response 1

The presentation of these results in the format of NUREG-0611 does not
imply that comparisons to NUREG-0611 are appropriate. Because the scope
and assumptions of the analysis are different than for the NUREG-0611
analysis; there is no common basis for comparison. For example, the
assumptions used for power availability illustrate the differences.
NUREG-0611 assumed perfect DC power (i.e., failure probability of 0.0)
for all cases, and one of two perfect diesel generators for this LOOP
case. The analysis of AN0-1 EFW reliability evaluated power reliability
in detail and assumed realistic probabilities for DC power and diesel
generator failure.

The attached figure 1.1 " Reliability of AN0-1 EFW System" supplies the
results of the report " Emergency Feedwater System Upgrade Reliability
Analysis for the Arkansas Nuclear One Nuclear Generating Station Unit
No. 1, April 1981" in the format of NUREG-0611. The attached table
(Figure 1.2) "Unavailabilities for ANO-1 EFW" supplies the numerical
results broken down into the three cases; loss of main feedwater (LMFW),
loss of offsite power (LOOP), and loss of AC power (LOAC).

Question 2

"A narrative description of cut sets was provided, but no quantitative
details were given. What were the contributions from the dominant cut
sets?"

Response 2

The attached pages A-1 through A-3 explain the code used for the cut
sets. The attached pages B-1 through B-36 supply che computer listing of
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dominant cut sets for all of the analyzed cases. Each 8 letter code
describes a basic event which can be found on the fault trees in
Appendix B of the April 1981 Reliability Report.

Question 3

" Failure data were not given. What are they?"

Response 3

The attached pages C-1 through C-4 provide the basic event failure data
used in the computer analysis of ANO-1 EFW Reliability.

Question 4

"The following questions pertain to the scenario discussed in point 4 of
Section 3.2.1."

a. "At the bottom of p. 3-1, it is stated that "...AC powered valves
CV-X2 and CV-X3 will not open." (Fig. D-7 seems to indicate that
CV-X3 is DC powered. Is this correct?) In paragraph D.2.3
(p. D-3), it is stated that "The flow of EFW to each SG is

i controlled by redundant normally-open modulating solenoid motor
' operated control valves in parallel paths." The fact that loss of

AC fails the control valves closed suggests that they are normally
closed, but the subsequent discussion says that they are normally
open. What are the normal positions of all valves in the four
discharge paths? In this scenario, why were they presumed closed?"

b. "Section 3.2.1.4 also talks about the opening of recirculation
valves CV-2815 and CV-2816 during the loss-of-all AC power event
which causes portion of turbine driven pump flow bypassing to the
condensate storage tank. The ANO report recommends that an analysis'

be done to detemine if adequate flow will be available to the SGs
with this bypass flow. Has the analysis been performed? How
serious is the bypass in degrading the total flow to the SGs?"

Response 4a

Attached figure 4 is the latest P&ID for the EFW System, this figure will'

be referenced in response to the remaining questions. Figure 4 indicates
that four modulating control valves are normally open and fail open on
loss of control signal or motive power. The four motor operated
isolation valves are also normally open and fail "as is".

Response 4b

The recirculation piping will be changed to that shown on figure 4. This
will eliminate the common recirculation flow path and resolve the
concerns expressed in this question. The analysis will therefore not be
done. The recirculation flow will not significantly degrade flow to the
SG. This is due to the automatic nature of the recirculation valves to
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be installed versus the constant flow nature of the existing design.
Pump recirculation will occur only during periods of low total flow, and
was considered in pump capacity calculations.

Question 5

"What physical measurement (s) actually regulate the recirculation valves:
(CV-2815 and CV-2816)? According to the text (p. D-3, paragraph D.2.5),
flow elements upstream of the control valves are used to decide whether
flow is being demanded from each pump; however, the diagram suggests that
the positions of the control valves (CV-X2 and CV-X3) are sensed."

Response 5

The recirculation flow piping will be changed according to figure 4. All
valves in the recirculation flow path will be normally open and
recirculation flow controlled by FW10A and FW10B. FW10A & B use pump
flow to regulate recirculation flow. These valves consist of a set of
interlocked check valves. One check valve is in the discharge path to
the OTSG, the other is in the recirculation path. When the discharge
path check valves closes due to reduced flow, the interlock will cpen the
check valve in the recirculation line. This method does not require
electric measurement and interlocks to establish recirculation and by
design eliminates common (P7A and B) recirculation flow control.

Question 6

"If actual flow is the parameter to determine the recirculation then a
simple failure of the EMD pump will also cause the recirculation in the
TD pump flow (to increase) during the loss of main feed pump event. This
failure mode should be included in the fault tree."

Response 6

This question no longer applies because the new recirculation control
valves and piping design make pump recirculation flow independent of each
other.

Question 7

" Pump Trip: Under what conditions do the pumps trip? Are there trips
which are supposed to operate during a test but not during an emergency?"

"The fault tree takes credit for operator recovery of suction source in
the event that it had been inappropriately left valved off after
maintenance? How much time was assumed to be available for this before
pump damage occurred?"

Response 7

The electric pump trips on overcurrent.

The turbine pump trips on overspeed.

_ ____ _ - _ .



There are no trip functions which are bypassed during an emergency.

Recovery of the suction source was assumed to occur before pump damage
occurred.

Question 8

"What valves are closed for pump maintenance? Are any of the discharge
valves disabled for this purpose?"

"What action is taken to isolate steam from the turbine driven pump
during maintenance."

Response 8

During maintenance activities all suction and discharge valves are closed
and tagged out of service per ANO procedures. In addition the steam
inlet valves to the turbine pump are closed and the circuit breaker for
the electric pump is opened and tagged out of service.

Question 9

"Providing steam to the turbine pump: One " steam unavailable" scenario
involves the following: One of the valves in the pressure reducing
station fails open, and one or the other of the relief valves fails to
reseat. According to the fault tree, the relief capacity is such that
there is insufficient pressure to drive the turbine if a relief valve is
stuck open. It seems likely that given a wide-open control valve, the
relief valve will cycle open and closed, so that even a small cyclic
failure probability will lead to a substantial overall failure
probability as the valve is repetitively cycled. Doesn't this scenario
therefore have essentially the probability of either of the control
valves failing high?"

Response 9

As part of the EFW upgrade project, the existing turbine is being
replaced with a high pressure model. This eliminates the need for
pressure reducing and safety valves.-

Question 10

| a. " Isolation of the discharge paths: Are there single failures in the
vector logic that can isolate both discharge paths from a given'

pump? Example: Channel D logic can isolate both discharge paths
from the turbine driven pump. Are there failures in Channel D
(e.g., power failures) that isolate both paths?"

I b. "Are these valves commanded open by vector logic given a simple
LMFW, or does the logic assume that they are already open as they'

are supposed to be?"

,



Response 10a

It is possible for a channel, in this case Channel C, to fail. It is
conceivable that such a failure could isolate both discharge paths from
the turbine driven EFW pump. However, the single failure criterion as
applied to the EFW system requires that at least one pump be able to
supply EFW to at least one steam generator. Isolation of the turbine
driven pump would require the following additional failures before the
EFW system would be inoperable:

1. Loss of offsite power (LOOP)

2. Loss of both Diesel Generators (LOAC)

Thus the single failure of channel C would not render EFW inoperable.

Response 10b

These valves are normally open and commanded open by the vector logic.
This is due to the system requirement that these valves must be closed
during pump testing. An EFW initiation during a test will open these
valves and close the test isolation valves, thus terminating the test and
providing proper EFW system alignment.

The EFW vector logic commands the valves closed in the event of steam
generator overfill or main steam isolation.
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REllABILITY OF ANO-1 EFW SYSTEN

i

| LNFW LNFW/ LOOP LNFW/LOAC*
!
'

LOW NED HIGH LOW NED HIGH LOW NED HIGH

FULLY AUTOMATIC

! EFW INITIATION * * *

|

INCLUDES OPERATOR.

I CORRECTIVE ACTION
; e . .

I

i

!

-p e--ORDER OF NAGNITUDE IN UNAVAILABillTV REPRESENTED

I

4

NOTE: ASSUNPil0NS AND SCOPE FOR THIS ANALYSIS ARE OlFFERENT THAN THOSE USED IN
NUREG-0611 AND COMPARISON WITH NUREG-0811 RESULTS IS INAPPROPRIATE.

* NOTE: THE SCALE FOR THIS EVENT IS NOT THE SANE AS THAT FOR THE LNFW AND
; LNFW/ LOOP.

l
,

FIC, l . I
l

--. _ _ _ . . _ . . _ . _ _ . . _ _ _ . _ . _ . _ _ . _ . _ . _ _ . . . _ . _ . . _ . . _ . _ _ . . . . . _ . . . . . _ _ _ . _ _ . . . . .
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i

UNAVAILABILITIES FOR ANO-1 EFW !

i
'Case 1 Case 2 Case 3

LMFW LOOP LOAC
,

EFW Initiate includes failure to initiate !

EFW due to fluid system failure, spurious |
isolation by FOGG or overfill protection,
and EPIC initiation failure.

-4 -4 -2Fully automatic initiation 3.6x10 5.2x10 1.4x10
-5 -3 ;Includes operator corrective action within 1.4x10" 9.1x10 5.7x10

20 minutes.

EFIC Control

-3 -3~

Fully Automatic control 8.0x10 8.0x10 9.7x10
-6 -6 -6Includes operator corrective action within 1.3x10 1.3x10 2.6x10

20 minutes.

FOGG

-4 -4 -4A> 600 psi B< 600 psi (feed only A) 3.8x10 3.8x10 3.8x10
-4 -4 -4A < 600 psi B> 600 psi (feed only B) 3.8x10 3.8x10 3.8x10
-3 -3 -3A < 600 psi B< 600 psi A 150 psi > B 1.5x10 1.5x10 1.5x10

(feed only A)
-3 -3 -3A < 600 psi B< 600 psi B 150 psi > A 1.5x10 1.5x10 1.5x10

(feed only B)

-4 -4 -3EFW Overfill Protection 6.2x10 6.2x10 3.1x10

|
<

|

.

| Y\C,. t . 'L
|
. . _ - . . - _ . . . - . .. . . . . - - _ - . - - - . .. - - - . -
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{ Nuclear Power Generation Division GENERAL CALCULATIONS

v

|
|

I

|

|

}
|
t
!

BASIC EVENT IDENTIFICATION CODE

XXYYYYFM '

XX - Component Identification Code

G :

YYYY - Unique Component Identifier |

FM - Failure Mode ,

!

!

i

i

i

!

I

i

(.
C

PREPARED BY DATE DOC. NO.

REVIEWED SY DATE PAGE NO.
_

w _ _ - - - = = - ~ - - . = * . - - - - . . _ - , . .- ,.=u m --. se--- -
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| '

|'
COMPONENT IDENTIFICATION CODE -

i

'!

COMPONENT CODE
;

;

Buffler sap or battery BA
(batteries have numbers,

,

e.g., BAD 07)

Breaker BR |

Cabinet main circuit breaker CB

Charger CH

IController CN'
l'

Pressure sensor, delta P DP ;;

POGG module PC
:,

POGG module PG
';

Inverter IN

. Level. sensor LS
,

. Level transmitter LT

Valve or human operator 0F +

Proportioner PR !;
*i

Resistor SE ;}
''

' Rate follower RF ,

Relay RY - 6

Satpoint signal SP

Sensor power supply transforner SFT ;

Subtractor SU

Trip cabinet TC

Timer circuit TI.
' '

Valve stem VS .:
,i

..

I

,

; !

A-2 -

- - . . - - . - . -
_ . _,

_ . _ - _ - __ _ _ ._
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COMPONENT FAILURE HDDES
IDENTIFICATION CODE

if
!.

FAILURE MODE CODE ,

!;

I:

- All Modes AM

Catastrophic Failure CF

Erroneously Trips ET

Flow Blockage FB g

Fails Closed FC t

!

Fails to Energize FE

Fails to painitialise FI

- Faila Low FL '

Fails Open F0
,

Fails to Run FR
,

Fails to Start FS

Fails to Switch Fw

Indicates Trip IT p

. Laft Closed LC

Lafe Open LO

Maah=ada=1 Failure MF i

Miscalibrated High MH

Miscalibrated Low ML

INo Signal NS
'

In Preventive Maintenance PM

Fails to Ressat RS

Spuriously Closes SC

Shorts SH

Spurious Signal SS

Fails to Close TC

Fails to Detect Trip TD

Fails to Open TO

In Test TS

Unable to Trip UT

kd
.

-hM w e =Me =ww--&,w-e- -ee.= == we_p .. .. gum ge - sw w em+m -wwe*- e so-*wm+e aw, m ap m I

__ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _
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( Nuclear Poyser Generation Division GENERAL CALCULATIONS .

i

i

I'

i

9

f

,

.

i

e

fDOMINANT CUT SETS

FOR
I

ANO-1 EFW UNAVAILABILITY |

|
i

for ;

bS
w

,
I

LMFW: Loss of Main Feedwater i

LOOP: Loss of Offsite Power

LOAC: Loss of AC Power
!

(

[
i

|

i

i

r'' |

C

PREPARED BY DATE DOC. NO.

BfREVIEWED BY DATE PAGE NO.

l...- . . . , . . _ - _ . _ . , _ _ . _ . _ _ _ _ _ _ _ _ _ _ . . . . . _ _ _ . . _ _ , _ _ _ _ . _ _ ,_ ._ __ _ _ _ . _ _ _ _

1

_

_ _ _ _ _ - - . - _ _ - _ _
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l-

.
'

LMFW
I n;&te
A do A dIC-

'

I-
|-

P7AZZZFS P75ZZZFR
.A100000E-02 .3460000E 03 i

!
P7AZZZFS P7BZZZFS !

4100000E-02 .5300000E-03 I'
L

CSTA1ZAM SWSUCTOP |

.2000000E-05 .1000000E+01 [
,

CS98ZZFB SWSUCTOP [
.1100000E-03 .1000000E+01 ;

'
CS99ZZFB SWSUCTOP

'
.110000GE-03 .1000000E+01

P7AZZZFR P78RECCA P78RECLO h
.3460000E-03 .1000000E+01 .3300000E-02 .

P7AZZZt3 P78RECCA PTBRECLO
.4100000E-02 .1000000E+01 .3300000E-02

P7AZZZPM P78RECCA P7BEECLO I

( .7590000E-03 .1000000E401 .3300000E-02 I

P7ARECCA P7ARECL0 P7BZZZFR
.1000000E+01 .3300000E-02 .3460000E-03

P7ARECCA P7ARECL0 P73ZZZFS ;

.1000000E+01 .3300000E-02 .5300300E-03 >

!
P7AZZZFS P78RECOP P7BZZZTS

.4100000E-02 .1000000E+01 .1390000E-02

CV2802LC' C"2602RE P7BZZZ Fit-
.3300000E-02 .1000000E+01 .3460000E-03

Cv2802LC CV2802RE WBZZZFS
! .3300000E-02 .1000000E+01 .5300000E-03

CV2800LC CV2800RE P7AZZZFR
.3300000E-02 .1000000E401 .3460000E-03

Cv2800LC CV2600RE P7AZZZFS [
.3300000E-02 .1000000E+01 .4100000E-02 ;

,

4

|
,

,

f
_

'
PREPARED BY DATE DOC.NO.

REVIEWED BY DATE PAGE NO.

1
_ _ _ -. . . . ..- ._ - _ . . .. _
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( Nuclear Power Generation Division GENERAL CALCULATIONS
m

-

.

' .::,.
s

. CV2800LC CV2800RE P7AIZZPM
.T ~ - .... 3300000E-D2 .1000000E+01 .7590D00E-03

P7ARECCA P7ARECLO P78RECCA P7ERECLO
4

.
_ .100.0DD0E+01 .33003QQE-02 .1000000E+01 .33.0D00QE-02._

. P7ARECOP P7AZZZTS P70RECCA P78RECL0
.1000000E+01 .1390000E-02 .1000000E+01 .33_Q0.0Q03-92_

P7ARECCA P7ARECLC P78RECOP P7eZZZTS,

') {., .1000000E+01 .3300000E-02 .1000000E+01 .139QQ00E-02_
.- - u - .. .

CV2802LC CV2802RE P79RECCA P78RECLO
.3300000E-02 .1000000E401 .1000000E+01 .31QQQQ0E-Q?,_

CV2802LC CV2802RE P78RECOP P7BZZZTS>

.3300000E-02 .1000000E+01 .10000QQE+01 .139QQ0QE .OL,
_

ME CSVSGARS CSVSGBRS P78RECCA P79RECLO
_._.18i0000E-01 184DDDDE-01 .10DD000E401 3300000E-D2

" '~
CV2800LC CV2800RE P7ARECCA P7ARECL0j^g . . . .3300000E-D2 1ooooonr+ni 1000000Et01 .33D0000E:02 _

k.[d
e CV2800LC CV2800R.i P7ARECOP P7AZZZTS

C.gg 3300000E-07 1000000F+01 1DDDQ00EiDU390Q00E-DZ_

CV2800LC CV2800RE CV2802LC CV2802RE
.~ .. .3300000E-02 10000DDEiD1 _.3300D00E-02 . . 1000000E+0L

' ' '

CSYSGARS CSYSGBR$ CV2800LC CV2800RE*r -

_ 18400DDE-01 1MQDD0E-01 110000DE-07 1000000E.+0 L._
_

g

h

\..

PREPARED BY DATE DOC.NO.

REVIEWED BY DATE PAGE NO.

. . . _ . . . . --- -
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e Nuclear Power Generation Division GENERAL CALCULATIONS
'

LM F W
In%te !i

WIN ope.rodDr (urrecTWe htNOW ;

;.
.

4

1:
!:
II

r

{|

P7AZZZFR P7BZZZFR
.3460000E-03 .3460000E-03 5,

t
P7AZZZ F S P7BZZZFR

.4100000E-02 .3460000E-03 f~
:

P7AZZZPM P7BZZZFR
.7590000E-03 .3460000E-03

P7AZZZFR P7BZZZFS
.3460000E-03 .5300000E-03 {

|:P7AZZZFS P7BZZZFS e

4100000E-02 .5300000E-03 ,.
.

'

P7AZZZPM P7BZZZFS
.7590000E-03 .5300000E-03

l'
FW10AZFB P7AZZZFS

I .1100000E-03 .4100000E-02 |,

!-CS98ZZFB SWSUCTOP
.1100000E-03 .4000000E-01 ||

CS99ZZFB SWSUCTOP
.1100000E-03 .4000000E-01 [

CSYSGARS CSYSGBR$ P7BZZZFR
.1840000E-01 .1840000E-01 .3460000E-03

CSYSGARS CSVSGBRS P7BZZZFS
.1840000E-01 .1840000E-01 .5300000E-03

CV2800LC CV2800RE P7AZZZFS
.3300000E-02 .1900000E-01 .4100000E-02 j

i

|

(
L

PREPARED BY DATE DOC. NO.

'

REVIEWED SY DATE PAGE NO. i'
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LMFW
Conkol
Adomdi :

i

I |

.

; !
'

OPEP02X1 OPFAILPT
.2000000E-02 .1000000E+01

,
.

OPEM02X2 OPFAILPT
.2000000E-02 .1000000E+01

( _ OPEM02X3 OPFAILPT i
~

.2000000E-02 .1000000E+01

OPEM02X4 OPFAILPT
.2000000E-02 .1000000E+01

1

'

,

t

:
I

:
i
i

f
s

!

PaEPARED BY DATE DOC.NO.

REVIEWED BY DATE PAGE NO.

_ _ _ _ __ __.. _
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Nuclear Power Generation Division GENERAL CALCULATIONS( .

LMFW
Con %) .

witk opercdor c o r r e cttue actm%

.

Y

i
'

i

I.
t

OPEP02X1 OPFAILPT j

.2000000E-02 .1500000E-03 ,

'
OPEM02X2 OPFAILPT

.2000000E-02 .1500000E-03 .

OPEM02X3 OPFAILPT
.2000000E-02 .1500000E-03 ;.

OPEM02X4 OPFAILPT
.2000000E-02 .1500000E-03 [

SA02X1FL OPFAILPT
*

.9100000E-04 .1500000E-03
|hj BA02X2FL OPFAILPT

.9100000E-04 .1500000E-03
'

BA02X3FL OPFAILPT
.9100000E-04 .1500000E-03

.,

BA02X4FL OPFAILPT
.9100000E-04 .1500000E-03

.

4 -

h'
L
fI
!'

I| t
! f

!

!:
t

|

!I
.-

:

(
( i.

|-
PREPARED SY DATE DOC.NO. ''

h*"
REVIEWED BY DATE PAGE NO. j'

;
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t

LlhPW ,

FO6S-
A < foo 6) (00 .,

,

i

DPATCBFH DPATCCFH
.5500000E-02 .5500000E-02 [

DPATCAFH DPATCDFH
.5500000E-02 .5500000E-02

+

DPATCDFH DPBTCAFL '
.5500000E-02 .5500000E-02 f

!
DPATCCFH DPBTCBFL

.5500000E-02 * .5500000E-02

DPATCBFH DPBTCCFL
.5500000E-02 .5500000E-02

r.-

I'
DPBTCBFL DPBTCCFL

.5500000E-02 .5500000E-02

DPATCAFH DPBTCDFL !

.5500000E-02 .5500000E-02
'

DPBTCAFL DPBTCDFL

{y .5500000E-02 .5500000E-02 ;

!BIDPAAML DPATCDFH
.2800000E-02 .5500000E-02 j

BIDPAAML DPBTCDFL i

.28000 DOE-02 .5500000E-02 .'
BIDPABML DPATCCFH

.2800000E-02 .5500000E-02 !

BIDPABML DPBTCCFL i
j .2800000E-02 .5500000E-02 ;

!BIDPACML OPATCBFH
l .2800000E-02 .5500000E-02 }

BIDPACML DPBTCBFL
.2800000E-02 .5500000E-02

BIDPABML BIDPACML
.2800000E-02 .2800000E-02 '

BIDPADML DPATCAFH
.2800000E-02 .5500000E-02

j - - +

| BIDPADML DPBTCAFL
m 2800000E-02_ 5500000E-D2 _

BIDPAAML BIDPADML
_ __.2_80_0.0091_07,__.280.0200L-02

(
t ,

| l

PREPARED Bf DATE DOC. NO. !

8tVlfWED BY DATE PAGE N!.

|
'
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,m

LmrW .

Fo66
/t<(oo,640c), B tro > A .

i
I'

i

t

!

DFATCAFH DPATCBTH ,

5500000E-02 .5500000E-02.

DPATCAFH DPATCCFH
5500000E-02 .5500000E-02 <

.

DPATCBFH DPATCCFH
5500000E-02 .5500000E-02.

;

DPATCAFH DPATCDFH
5500000E-02 .5500000E-02 ;.

'
DPATCBFH DPATCDFH

5500000E-02 .5500000E-02 i.

DPATCCFH DPATCDFH
5500000E-02 .5500000E-02 j

-

.

IDPATCBFH DPBTCAFL
5500000E-02 .5500000E-02 I

.
:

OPATCCFH DPBTCAFL
5500000E-02 .5500000E-02

,

!.

!
DPATCDFH DPBTCAFL i

5500000E-02 .5500000E-02 L.

DPATCAFH DPBTCBFL
5500000E-02 .5500000E-02.

DPATCCFH DPBTCBFL ,

5500000E-02 .5500000E-02 |.

f-DPATCDFH DPBTCBFL
5500000E-02 .5500000E-02.

DPBTCAFL OPBTCBFL
5500000E-02 .5500000E-02. ,

DPATCAFH DPBTCCFL
5500000E-02 .5500000E-02

}
.

<

DPATCBFH DPBTCCFL !
5500000E-02 .5500000E-02 i, ,

.

DPATCDFH DPBTCCFL
5500000E-02 .5500000E-02.

C
i

PREPARED BY DATE DO C. NO, $
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Nuclear Power Generation Division GENERAL CALCULATIONS{' ,,

DPBTCAFL DPBTCCFL

__ 5500000E-02__J50ED0E-flL ,

DPBTCBFL DPBTCCFL
.

f, -

_J10DMOL-02 .5500M01-OL
DPATCAFH DPBTCDFL .

.55299_q0E-02 .55000_Q0E-Q2 ', I

DPATCBFH DPBTCDFL,

.,500000E-02 .559.0_9.00E-02''

DPATCCFH DPE.**DFL

_J)D0000E-02 .5500000E-02._

DPBTCAFL DPBTCDFL
.5501Q00E-02 .5500000E-02

DFBTCBFL DPBTCDFL
_ ,51QQQ.00E-02 .5500000E-02._

>

DPBTCCFL DPBTCDFL
_ ,iSDDQ00E-07 550000QE-02_

~

BIA7BAML DPATCDFH
JB00000F-n? 5500000E-D2_

f BIA7BAML DPBTCDFL
C M 8D000DE-07 5500000E-02_

BIA78BML DPATCCFH
J B00000E-n? 5500D00E-02_-

BIA78BML DPBTCCFL
?R00000E-n> -550000DE-D2__

BIA7BCML DPATCBFH
7R00000E-n> _ssD0000E-D2 _ .

I

BIA7BCML DPBTCBFL
7R00000E.-n? 9500D00E-D2__

BIA78BML BIA7BCML ;:
''

_ _.2800000E D2 7RnOn00E-D2-

BIA7BDML DPATCAFH
7M00000E-n> 4sn0000E.D2._

BIA7BDML DFBiCAFL
- 2800000E-02_ 5500000E-02--

BIA7BAMI CIA 7BDML
--.2800000E-02_ 2800000E-02-

BIB 7AAMH DPATCDFH .

---.2800000E-02-_.5500000E-02-

BIB 7AAHH DFBTCDFL

!
'

I

PREPARED BY DATE DOC,NO.
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c Nuclear Power Generation Division GENERAL CALCULATIONS
r
'

i

!
'

t. .'
.2800000E-02 .5500000E-02

i'

BIA7BDML BIB 7AAMH
i .

.2800000E-02 .2800000E-02 l'
BIB 7A9MH DFATCCFH

.2800000E-02 .5500000E-02 |
L

BIB 7K9MH DPBTCCFL
.2800000E-02 .5500000E-02 |

BIA78CML BIB 7ABMH ,! ,
.2800000E-02 .2800000E-02

BIB 7ACMH DPATCBFH
.2800000E-02 .5500000E-02 |

.

BIB 7ACMH DPBTCBFL ,

.2800000E-02 .5500000E-02

BIA78BML BIB 7ACMH j

.2800000E-02 .2800000E-02 i

BIB 7ABMH BIB 7ACMH '

.2800000E-02 .2800000E-02 ,

t'
BIB 7ADMH DPATCAFH

.2800000E-02 .5500000E-02 !.
h~

!

BIB 7ADMH DPBTCAFL
.2800000E-02 .5500000E-02 ||

,

BIA7BAML BIB 7ADMH |

.2800000E-02 .2800000E-02 ;

I

BIB 7AAMH BIB 7ADMH p~
,2800000E-02 .2800000E-02

BIDPAAML DPATCBFH
_-_.2800000E-02 .5500000E-02

BIDPAAML DPATCCFH
.2800000E-02 .5500000E-02 -

BIDPAAML DPATCDFH ''

.2800000E-02 .5500000E-02

BIDPAAML OPBTCBFL
.28000t'0E-02 .5500000E-02 i:

BIDPAAML DPBTCCFL
.2800000E-02 .5500000E-02 F

BIDPAAML DPBTCDFL f-
.2800000E-02 .5500000E-02 i

BIA7eDML BIDPAAML !
.2800000E-02 .2800000E-02 ,.

. .--. .. _

pmgWgeeg +eea

u
,
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(- (Nuclear Power Generation D vision
i

:

i

!

t
B197ADMH BIDPAAML

_.2BD0000E-D2___.28D0000E-D2 i~

[BIDPABML DPATCAFH
_,2109020.E-02 .55000Q0E-02 g,

7

BIDPA9HL DPATCCFH
.2800QQ0E-02 .5500000E-02

BIDPA9ML DPATCDFH ,

_.280QQ9_0E-02 .5500000E-02

BIDPA9ML DPBTCAFL
.28000QOE-02 .5500000E-02

BIDPA9ML DPBTCCFL *'
__.2800000E-02 .5500000E-02

BIDPABML DPBTCDFL
__.,2.B_00 ADDE-02 .55Q000D.E-02_ _

BIA7BCML BIDPABML !
_.2BD0000E-D2 _.2800000E-02 |

t
BIB 7ACMH BIDPABML (m2800000E-02 280DDD0E-D2 f

- BIDPAAML BIDPA9ML
2800000E-02 7800000E-02

..BIDPACML DPATCAFH I

2800000E-D2 5500000E-02
,

BIDPACML DPATCBFH
_.2800D00E-02 MSD0000E-D?

BIDPACML DPATCDFH
?A0000DE-n? AsDDDDDE-07 [

BIDPACML DPBTCAFL
~2800000E D2 55DD00Dr-n>

,

BIDPACML DPBTCBFL
_._.280000DE-D2 :5500000E-D) i>

-

BIDPACML DPBTCDFL
_ 280D000E-02-.550000DE-n> i'

BIA789ML BIDPACML :

__ 2800000E-D2 2200000E-D2 !
'
g

BIB 7ABMH BIDPACML '

--.2800000E-02__.2800DODE-07
!

BIDPAAML BIDPAttil '

-.2800000E-02 . 2800000E-02 .__ r

BIDPABNL BIDPACML 'L

b i
. s

PRfPARED BY Daft DOC.NO.
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i-
6

1

!-
i.

.2800000E-02 .2800000E-02

BIDPADML DPATCAFH
':.2800000E-02 .5500000E-02

BIDPACML DPATCBFH
.2800000E-02 .5500000E-02

BIDPADML DPATCCFH
.2800000E-02 .5500000E-02

h' BIDPADML DPBTCAFL
.2800000E-02 .5500000E-02 ,

BIDPADML DPBTCBFL 'l
.2800000E-02 .5500000E-02 ;

.

BIDPADML DPBTCCFL r

.2800000E-02 .5500000E-02 i, ;

BIA7BAML BIDPADML !-
.2800000E-02 .2800000E-02 i

BIB 7AAMH BIDPADML
.2800000E-02 .2800000E-02

BIDPA#ML BIDPADML
.2800000E-02 .2800000E-02

_._ BIDPABML ._.2800000E-02
BIDPADML

'

.2800000E-02

BIDPACML BIDPADML I
.2800000E-02 .2800000E-02

,

,

r.

(~
t
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LMFu/ - Ovu +;0 Pat *'N n !
!

DPOFABXX DPOFDBFL i

-3 -3 !
5.5 x 10 5.5 x 10

! I
t

BAOFABXX DPOFDBFL I

-5 ~

9.1 x 10 5.5 x 10
f

BIOFABMH DPOFDBFL k

2 x 10 5.5 x 10 .!-3 -3

i!

DPOFABXX BIOFDBMH
'

-3~

5.5 x 10 2 x 10

BAOFABXX BIOFDBMH
-5 -39.1 x 10 2 x 10

,

BIOFABMH BIOFDBMH j
-3 -3 ;2 x 10 2 x 10

,

i

k

h

i

|

|

!

e

I

e

9

o

a
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Nuclear Power Generation Division GENERAL CALCULATIONS
,

Loop
Ini b ie. o

SukOWAY'C
,.

i:
,

)-

P71fZZFS P76'lfl7R ..

4100000E-02 .3460000E-03 >

P7KZlfFS P7eTTtr$
4100000E-02 .5300000E-03

DG1ZZZFS PTAZZZFR
.1340000E-01 .3460000E-03

OG1ZZZFS P7AZZZFS I

.1340000E-01 .4100000E-02 [
DG12ZZFS P7AZZZPM

.1340000E-01 .7590000E-03 !-

DG1ZZZFS FW109ZFe ,

.1340000E-01 .1100000E-03 j

I" CST 41ZAM SWSUCTOP J'
A .2000000E-05 .1000000E+01 i'

CS98ZZFB SWSUCT0? i-
.1100000E-03 .1000000E+01 -

~

CS99ZZFB SWSUCTOP
.1100000E-03 .1000000E+01

P7AZZZFR P79RECCA P7BRECLO i

.3460000E-03 .1000000E+01 .3340000E-02 I-
''

P7AiZZFS P70RECCA P78RECL0
.4100000E-02 .1000000E+01 .3300000E-02

P7AZZZPM P79RECCA P79RECLO
.7590000E-03 .1000000E+01 .3300000E-02

,

.... .

|P7ARECCA 77ARECLO P7BZZZFR
.1000000E+01 .3300000E-02 .3460000E-03

PiARECCA P'ARECLO P7BZZZFS
.1000000E+01 .3300000E-02 .5300000E-03 !

P7AZZZFS P70RECOP P7eZZZTS i.
4100000E-02 .1000000E+01 .1390000E-02 !:

_ . . . . _ . . . 1,

I-
1

I
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GENERAL CALCULATIONS. = co.m.n .-,.,,

Nuclear Power Generation Division{

CV2802LC cv2802RE P78ZZZFR

_.3300000E-02_ 1000000E+01 .3460000E:01
_._.

CV2802LC CV2802RE P782ZZFS

_._.J.3020.0.QE-0? _,1099Q00E +01 . 53900001-OL_

DG1ZZZFS P7ARECCA P7ARECLO

J J40900E-01 .10_00Q00Ji+01 .310_Q09QE-02
DG1ZZZFS P7ARECOP P7AZZZTS

__ 134_0_0Q0E-01 .1002000E+01 .1390000E.-02
CV2802LC CV2802RE DG1ZZZFS

_.]]QQD00E-02 .10Q0000E+01 .1340020E-01
CSYSGARS CSVSGBR$ DG1ZZZFS

__ d84099.0_E-01 d8.4099QE-01
.1340_00_0E-01

CV2800LC CV2800RE P7AZZZFR4

. __,3]QQ000E-02 .1QQQ000E+01 .3460QODE-03
'

}
CV2800LC CV2800RE P7AZZZFS

__.33000Q0E-02_._,30Q0000E+ 01 .4100D00E-D2:;

1

l CV2800LC CV2800RE P7AZZZPM

ti _ 3300000E-D2_ 3000DD0t+ni 75SD000F-03

]
P7ARECCA P7ARECLO P78RECCA P79RECL0

__.3000000 EtDJ__.3300000 E-D 2__.1D00000 E.401 .3300000E-J12_
P7ARECOP P7AZZZTS P78RECCA P78RECL0

1000000EiD1 13?D000E.0L1000000r+01 ..3300000E_D2_.'

p
P7ARECCA P7ARECLO P7BRECOP P7BZZZTS

W _ 1000000EtD1 3300D00E-n> _1000000EiQL1390000E-Ol_
b -

CV2802LC CV2802RE P78RECCA P78RECLOM
# 3300000E-02_ 1000000Eini _1000000E401 -3300000E-D2g

CV2802LC CV2802RE P78RECOP P7BZZZTS
-1390000E-D2.

' 1 _.3300000E-02 1000000Ef 01_.1000000f +nt-

CSVSGARS CSYSGBRF P78RECCA P78RECLOM
3300000E-02..d .__.1840000E-01J840000E 1J000000E4DLh

CV2800LC CV2800RE P7ARECCA P7ARECLO

M __.3300000E-02___.1000000Et01__1000000Et01_ 3300000E-02
, ij

CV280N CV2800RE P7ARECOP P7AZZZTS

h .. 3000000E+01 1000000E401 1390000E-02-.330DC. .,E- ?7

.w
CV2800RE CV2802LC CV2802RE

-t : FW*
.1000000E+01 3300000E-02. 1000000E+01.

y] -.O' @ .

USV! GARS CSVSGBRS CV2800LC CV2800RE

.1840CDOE-01 .1840000E-01 .3300000E-02 .1000000E+01

C
4 DOC.NO.D ATE .,
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Nuclear Power Generation Division GENERAL CALCULATIONS -

(
LODP .

'

I x;hh
tain. opetd6( (o f( 0 CMV R A (.Yi h

:
I

'P7Kil2FR P7BZZZFR
.3460000E-03 .3460000E-03

'

P7AZZZFS P7BZZZFR
.4100000E-02 .3460000E-03

;

P7AZZZPM P7BZZZFR
.7590000E-03 .3460000E-03

P7AZZZFR P7BZZZFS '.
.3460000E-03 .5300000E-03

i

P7AZZZFS P7BZZZFS
4100000E-02 .5300000E-03

P7AZZZPM P7BZZZFS
.7590000E-03 .5300000E-03

DG1ZZZFS P7AZZZFR
.1340000E-01 .3460000E-03

DG12ZZFS P7AZZZFS
.1340000E-01 .4100000E-02 '

h DG1ZZZFS P7AZZZPM
.1340000E-01 .7590000E-03 {'

FW10AZFB P7AZZZFS
.1100000E-03 .4100000E-02,

i

DG1ZZZFS FW10BZFB I
i .1340000E-01 .1100000E-03 i1

i
CS98ZZFB SWSUCTOP

.1100000E-03 .4000000E-01

CS99ZZFB SWSUCTOP
.1100000E-03 .4000000E-01

CV2802LC CV2802RE DG1ZZZFS
.3300000E-02 .11C0000E-01 .1340000E-01 '

,

CSYSGARS CSYSGBRS P7BZZZFR
.1840000E-01 .1840000E-01 .3460000E-03

,

CSVSGARS CSVSGBRS P7BZZZFS
.1840000E-01 .1840000E-01 .5300000E-03

. _

CSYSGARS CSYSGBR$ DG12ZZFS
m1840000E-D1 J BA 0000 E-01_,UADD 00 E-D 1

CV2800LC CV2800RE P7AZZZFS
.3100000E:0?__,190QQ0DE-01 .410Q0QQE-02 _

.

C
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p Nuclear Power Generation Division GENERAL CALCULATIONS

L oo P '

(on h<o \
Auko mdt

t

|

.'

i

,

,

OPEM2TX1 CPFAILPT
. .2000000E-02 .1000000E401

'N OPER20X2 OPFAILPT '
'

.2000000E-02 .1000000E+01

OPEM20X3 OPFAILPT
.2000000E-02 .1000000E+01 !

,

:,

|OPEM20X4 OPFAILPT
.2000000E-02 .1000000E+01

t'

k

}.'
,

!

h'
t.

|

:'
,

i

!
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r Nuclear Pow r e tion Division GENERAL CALCULATIONS
(

Loop

Cont < o I
p 'i N 07et d ( Corf e Cf tV4 G. C.YIO n

t

LS20X4N5 OPFAILPT
.8700000E-04 .1500000E-03 s

OPEM20X1 OPFAILPT
.2000000E-02 . .1500000E-03

OPEM20X2 OPFAILPT
.200000CE-02 .1500000E-03

OPEM20X3 OPFAILPT
<~> .2000000E-02 .1500000E-03
C'

OPEM20X4 OPFAILPT
.2000000E-02 .1500000E-03

OPESEL28 OPFAILPT
.1000000E-03 .1500000E-03

LS20X1NS OPFAILPT
.8700000E-04 .1500000E-03

LS20X2NS OPFAILPT
.8700000E-04 .1500000E-03

LS20X3NS OPFAILPT
.8700000E-04 .1500000E-03 ;

B A20X1 FL OPFAILPT
.9100000E-04 .1500000E-03

! BA20X2FL OPFAILPT
| .9100000E-04 .1500000E-03
! BA20X3FL OPFAILPT'

.9100000E-04 .1500000E-03

BA20X4FL OPFAILPT
.9100000E-04 .1500000E-03

-

PREPARED BY D ATE DO C. NO. -
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( Nuclear Power Generation Division GENERAL CALCULATIONS
Loop
Fo66

A<600, 6 Moo

DPATCBFH DPATCCFH
.5500000E-02 .5500000E-02

DPATCAFH DAATCDFH
.5500000E-02 .5500000E-02

i

DPATCDFH DPBTCAFL
'

.5500000E-02 .5500000E-02

DPATCCFH DPBTCBFL
.5500000E-02 .5500000E-02

DPATCBFH DPBTCCFL
.5500000E-02 .5500000E-02

DPBTCBFL DPBTCCFL
.5500000E-02 .550000JE-02

DPATCAFH DPUTCDFL
.5500000E-02 .5500000E-02

DPBTCAFL DPBTCDFLg .5500000E-02 .5500000E-02
k

BIDPAAML DPATCDFH
.2800000E-02 .5500000E-02

BIDPAAML DPBTCDFL
.2800000E-02 .5500000E-02

BIDPABML DPATCCFH
.2800000E-02 .5500000E-02

BIDPABML DPBTCCFL
.2800000E-02 .5500000E-02

BIDPACML CPATCBFH
.2800000E-02 .5500000E-02

BIDPACML DPBTCBFL
.2800000E-02 .5500000E-02

BIDPA9ML BIDPACML
.2800000E-02 .2800000E-02

BIDPADML DPATCAFH
.2800000E-02 .5500000E-02

- _ _

BIDPADML DPBTCAFL
280000DE-DZ__J3DD000E-02.__.

BIDPAAML BIDPADML
28000001-02___.2M00_00E-02_.

((
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( Nuciear power seneration oivision GENERAL CALCULATIONS

L ob?
Fo6 G

A< 600, SC soo; 6 /fo > A -

DPATCAFH DPATCBFH~ ~ ~
.5500000E-02 .5500000E-02 '

DPATCAFH DPATCCFH
t

.5500000E-02 .5500000E-02 i

DPATCBFH DPATCCFH
.5500000E-02 .5500000E-02

,

DPATCAFH DPATCDFH
.5500000E-02 .5500000E-02-

DPATCBFH DPATCDFH
.5500000E-02 .5500000E-02

DPATCCFH DPATCDFH

(. .5500000E-02 .5500000E-02
s--

DPATCBFH DPSTCAFL
.5500000E-02 .5500000E-02

DPATCCFH DPBTCAFL
5500000E-02 .5500000E-02.

DPATCDFH DPBTCAFL
5500000E-02 .5500000E-02 [ '..

h.
OPATCAFH DPBTCBFL

5500000E-02 .5500000E-02.

DPATCCFH DPBTCBFL
5500000E-02 .5500000E-02.

DPATCDFH DPBTCBFL
5500000E-02 .5500000E-02.

i

l DPBTCAFL OPBTCBFL
5500000E-02 .5500000E-02.

.

OPATCAFH DPBTCCFL
5500000E-02 .5500000E-02.

DPATCBFH DPBTCCFL
5500000E-02 .5500000E-02.

DPATCDFH DPBTCCFL
5500000E-02 .5500000E-02.

PREPARED gy DATE DOC. NO.
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. - _ _ _ _ . . . . _ . _ _ _ _ _ _ . . _ . . . . _ . _ . . ._ _ . . _ _ . _ _ . _ _ ~ _ . _ _. _ _ . .

__m- --- . _ _ _ . . _



- -

t

Babcock &Wilcox '= 2'a" w an

. . . . . . . , . . . . .

( Nuclear Power Generation Division GENERAL CALCULATIONS
,

DPeTCAFL DPeTCCFL
__.5500000E_-02__.5500000E-02_

DPBTCBFL DPBTCCFL
J 5D000RE-D2.__,310RRQDI-02.___

DPATCAFH DPBTCDFL
.550000_0E-0_2 .55090_0.0E-02

DPATCBFH DPBTCDFL
__._5_1Q9100E-02 .550000_0E-02

i
DPATCCFH DPBTCDFL

.5500000E-02 .5500000E-02

DPBTCAFL DPBTCDFL
_,15SSH00E-02 .5500000E-02

DPBTCBFL DPBTCDFL
__,5500000E-02 .550QDQ0E-02

DPBTCCFL DPBTCDFL
. 55DD000E-DZ_.5530DDDE-DZ

BIA7BAML DPATCDFH

{ 1800000E-07 55D00DDE-D2___

BIA7BAML DPBTCDFL
_._.2800000E-02__J5DD000E 02___

BIA788ML DPATCCFH
_ 2300000E_D2_ 5500000E-02 _

BIA789ML DPBTCCFL .

-2800000E-D2 5500000E-D7 '

|
BIA78CML DPATCBFH

2800000E-D2___.5500G00E-07 :

!
BIA7BCML DPBTCBFL '

?RQ0000E-D2._ 5500000E-02_

BIA7eeML BIA7eCML
--_.2800000E-02_ 2800000E-0)

BIA70DML DPATCACH
~2800000E-02_ 5500000E-D2

r

BIA700ML DPBTCAFL
2800000E-02 __.550C000E-02_. ._

BIA70AMt BIA7BDML
. 2800000E-02._.2800000E-02___

9107AAMH DPATCDFH
. 2800000E-02 .. 5500000E-02.

EIB7AAMH DPBTCDFL
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GENERAL CALCULATIONS |
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( Nuclear Power Generation Division
,I

.i

.2800000E-02 .5500000E-02

BIA7BDML BIB 75AMH
.

.2800000E-02 .2800000E-02

BIB 7ABMH DPATCCFH

.2800000E-02 .5500000E-02

BIB 7ABMH DPBTCCFL\

f .2800000E-02 .5500000E-02
(

BIK7BCML BIB 7ABMH
-

I i
.2800000E-02 .2800000E-02

BIB 7ACMH DPATCBFH
.2800000E-02 .5500000E-02

BIB 7ACMH DPBTCBFL
.2800000E-02 .5500000E-02

BIA78BML BIB 7ACMH

i .2800000E-02 .28000000-02
!

BIB 7ABMt! BIB 7ACMH
.2800000E-02 .2800000E-02'

h' - BIB 7ADMH DPATCAFH
.2800000E-02 .5500000E-02'

BIB 7ADMH DPBTCAFL
.2800000E-02 .5500000E-u2'

BIA7BAML BIB 7ADMH
.2800000E-02 .2800000E-02

BIB 7AAMH BIB 7ADMH
.2800000E-02 .2800000E-02

BIDPAAML DPATCBFH
.2800000E-02 .550000CE-02

.

4 BIDPAAML DPATCCFH
g . 2800000E-02 .5500000E-02

k BIDPAAML DPATCDFH
.2800000E-02 .5500000E-02,.

4
1 BIDPAAML OPBTCBFL

] .2800000E-02 .5:,00000E-02

d BIDPAP.ML ' DPBTCCFL
5 .2o00000E-02 .5500000E-02

BIDPAAHL DPBTCDFL
" .2800000E-02 .5500000L.02

BIA7BDML BIDPAAML
.2800000E-02 .2800000E-02

. . . . . . . . . . . _ _ _ .

t
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GENERAL CALCULATIONS |

a 88tDeemost tempam

c nuciear power seneration oivision
.

B197ADMH BIDPAAML

. 2800000E-02s2800000E 02__.

BIDPA9ML DPATCAFH
_,28090001-DL5500000_E.-0R _

BIDPA9ML DPATCCFH

_._28Q000_0 E-02a550.00.0_0_E -0_2_

BIDPA9ML DPATC0FH

-
_.J8Q0000E _02.__,J.50JD_0QE-02

BIDPABML DPBTCAFL
_._180_q00QE_-07 553Q0_0SE-02_.

BIDPABML DPBTCCFL

_.J.8QQQQ9E-OL .55QQRQ9_E-0.2_'

BIDPABML DPBTCDFL.

__ 2100909E-92.. 5500D9.1-02_ _0

BIA7BCML BIDPAeML
_,2800000E-02 2800000E-02 ...

BIB 7ACMH BIDPABML
_.2800000E-07 _2800000E-07i e

i
'

*
| BIDPAAML BIDPABML

m2800000E-D2___.2800000E-07
'

BIDPACML DPATCAFH
|

_.2800000E-02 5500000E_D2

BIDPACML DPATCBFH
is _.2800000E-01__ 5500000Er02_
1

BIDPACML DPATCDFH~

_.2800000E-DZ J500000E-Ol_

BIDPACML DPBTCAFL
!. _ 2500000E-02 _5 500000 E-02____
4
,

BIDPACML DPBTCBFL
2800000E-02__.5500000E-02 _

!
BICPACML DPBTCDFL

. 2800000E-02.._.5500000E-02 ._
.

BIA799ML BIDPACML
_ .2800000E-02 -.2200000E-02. -

~

BIB 7ABMW BIDPACML
-.2800000E-02 .2800000E-02..__

BIDPAAML BIDPACML
2800000E-02. 2800000E-02 _.

BIDPA9ML BibPACHL

l'(
!
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'

e
(. |

.

.2800000E-02 .2800000E-02

BIDPADML DPATCAFH
.2800000E-02 .55G0000E-02

BIDPADML DPATCBFH
.2800000E-02 .5500000E-02

BIDPADML DPATCCFH
.2800000E-02 .5500000E-02

BIDPADML DPBTCAFL
.2800000E-02 .5500000E-02

BIDPADML DPBTCBFL

({ .2800000E-02 .5500000E-02

BIDPADML DPBTCCFL
.2800000E*02 .5500000E-02

81A7BAML BIDPADML
.2800000E-02 .2800000E-02

BIB 7AAMH SIDPADML
.2800000E-02 .2800000E-02

BIDPAAML BIDPADML
.2800000E-02 .2800000E-02

BIDPABML SIDPADML I
.2800000E-02 .2800000E-02 [

BIDPACML SIDPADML
.2800000E-02 .2800000E-02

!

!

f

f

1
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Nuclear Power Generation Division GENERAL CALCULATIONS '

Loop - o ve6il ProTo honc

IDPOFABXX DPOFDBFL
-3 -3

5.5 x 10 5.5 x 10

BAOFABXX DPOFDBFL
-5 ~

9.1 x 10 5.5 x 10

BIOFABMH DPOFDBFL
-3 -3

'

2 x 10 5.5 x 10
W

DPOFABXX BIOFDBMH
-3~

5.5 x 10 2 x 10 F

;

BAOFABXX BIOFDBMH
-5 -3

9.1 x 10 2 x 10 j

BIOFABMH BIOFDBMH
-3 -32 x 10 2 x 10 ;

.._

|

[
i

|
|

,
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w.
L O A C. .

Yni%%
Au.tomcd i c.

.346b00E03

VIALLLVb
4100000E-02

F/AZZZFM
.7590000E-03

FWlVBZFS
.1100000E-03

P/ARECCA P7ARECLO
.1000000E+01 .3300000E-02

P(ARECOP P7AZZZTS
1000000E+01 1390000E-02

CV2802LC CV2802RE
.3300000E-02 1000000E+01

CST 41ZAn SWSUCTOP
.2000000E-05 .1000000E+01

CSVSGARS W6ZZZZFB

(-. .1840000E-01 1100000E-03
,

sm-; CSVSGBR5 W5ZZZZFB
.1840000E-01 1100000E-03,

{
i CSVSGARS CSVSGBRS

.1840000E-01 .1840000E-011

CS981ZFB SWSUCTOP

L .1100000E-03 .1000000E+01
~

f CS99ZZFB SWSUCTOP
.1100000E-03 .1000000E+01

M BA006ZAM CV2602LC
P .8460000E-03 .3300000E-02

CVY1Y20P. CVYlllTO CVY2ZZTO
O .1000000E+01 4000000E-02 4000000E-02
;>

-

sl BAD 06ZAH CVY1Y20P CVY2ZZIO
t .8460000E-03 .1000000E+01 4000000E-02

1
4

J5 BAD 07ZAM CVY1Y20P CVY1ZZTO
''

.84 60000E-03 .1000000E+01 ' .400000RE-Dl__
;,

iJ
a

a"

g-

_
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{ Nuclear Power Generation Division GENERAL CALCULATIONS
t o A c_
ImW+ t , w ;tl o p uedar c on e c%t

athh'' F7A444ta
.3460000E-03 -

VIALLit h
4100000E-02

,

FrAzzZFM l

.7590000E-03 !

FWlUSZfU
.1100000E-03

P7ARECCA P7ARECLO i

. 2100000E-02 .3300000E-02

P7ARECOP P7AZZZTS
4000000E-02 .1390000E-02

CV2602LC CV2802RE
.3300000E-02 .1100000E-01

CSYSGARS W6ZZZZFB
.1840000E-01 .1100000E-03

CSYSGBR$ WSZZZZFB
.1840000E-01 .1100000E-03

CSYSGARS CSYSGBRS
) . .;1840000E-01 .1040000E-01

CS98ZZFB SWSUCTOP
.1100000E-03 4000000E-01

CS98ZZFB CV2806MF '

.1100000E-03 .4000000E-02
!

CS98ZZFB CV3851MF
.1100000E-03 .4000000E-02

CS99ZZFB SWSUCTOP.

*i100000E-03 .4000000E-01
-

CS99ZZFB CV2606MF
.1100000E-03 4000000E-02

CS99Z.<3 CV3851MF
.1100000E-03 4000000E-02

CVY3ZZFH Pv6601RS
.2070000E-03 .2300000E-O L

CVY3ZZrH PV6602R$
.2070000E-03 .2300000E-02 .

CVY4ZZFH PV6601RS
.2070000E-03 .2300000E-02

CVY4ZZFH PV6602RS
.2070000E-03 .2300000E-02

BAD 06ZAM CV2802LC
.8460000E-03 .3300000E-02
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Lo Pct
Contro 1
Aa%mdk

%

.

A

u UPEH20XT QPF AILT I
? .2000000E-02 .1000000E+01
.,

- DVLM4UX4 QPFAILPT
i .2000000E-02 .1000000E+01
"
.

OPEM4UX3 OPFAILPT

| .2000000E-02 1000000E+01

OPEH2DX4 QPFAILPT
,,

.2000000E-02 .1000000E+01

.$ {U
~

h BAD 06ZAM OPFAILPH
.8660000E-03 .1000000E401

.,

- - -- ..

BAD 07ZAM OPFAILPH

|- .8460000E-03 .1000000E+01
.

=d

YY
YT,

.

,! .t
^

|R
'' :

;

2

~ ';

*(
.

C
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GENERAL CALCULATIONS. . . . . , , ..-....

(~ Nuclear Power Generation Division

L o A<._

(oWNO
COfftt.I VQ_ CA C bion

| W's h 6 {eJA r

1

!

|
|

'!.

| L3tuMN5 UPfKILPI
i 8700000E-04 .1500000E-03

r

.
..,

- -'UPEH2Ux1 cPFAILPT
2000000E-02 .1500000E-03.

.
.:1:, m

' : %|s!r~1 - oVentuxe OPFAILPT,

T3 b*y 2000000E-02 .1500000E-03? -M| d' .

U" N - OPEM20K3 0FFAILPT
2000000E-02 .1500000E-03

'' ''." a'
.

OPEM20X4 OPTAILPT''ii 2000000E-02 .1500000E-03.

OPESEL28 OPFAILPT'' '

1000000E-03 .1500000E-03' .

. _ .
LS20X1NS OPFAILPT*

8700000E-04 .1500000E N.

, - . , ,

LS20X2NS OPFAILPT
|' . 8700000E-04 .1500000E-03

.

;e u LS20X3NS OPFAILPT

,'iie- 4 -; 8700000E-04 .1500000E-03.Wft .

BAD 06ZAM OPFAILPH[ 8460000E-03 .7500000E-039,;D;,.). .

OPF AIU54
'. e.v.. .

Ifji? W - eA0071AM
8460000E-03 .7500000E-03|$ffN -

BA20X1FL OPFAILP1

.
* --

c.x; r %
g $ 4 ~ ;l 9100000E-04 .1500000E-03| G.?'

*

eA20X2FL OPFAILP1, ~~

'

. 9100000E-04 1500000E-03
', C ']
' ~~W20X3FL OPFAILPT

. 9100000E-Ot. .1500000E-03A !
._

OPFAILPT. v .: m BA20X4FL
9100000E-0_4 .15000QQE-03_..

'
__

c.
.- . ,

m.

L
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(' Nuclear Pow r e tion Division GENERAL CALCULATIONS ;

LoAL
P06 6
6 4 600, (Duc

t

DVAICUFH DPATCCFH ,

.5500000E-02 .5500000E-02 '

DPATCAFH DPATCDFH
.5500000E-02 .5500000E-02

DPATtDFH DFBTCAFL
.5500000E-02 .5500000E-02

DPATCCFH DFBTCBFL
.5500000E-02 .5500000E-02

DPATCBFH DPBTCCFL
.5500000E-02 .5500000E-02

DFBTCBFL DPBTCCFL
.5500000E-02 .5500000E-02

DPATCAFH DPBTCDFL
.5500000E-02 .5500000E-02

h'
'

DPBTCAFL DPBTCDFL
.5500000E-02 .5500000E-02 -

BIDPAAML DPATCDFH
.2800000E-02 .5500000E-02,.

BIDPAAML DP9TCDFL
.2800000E-02 .5500000E-02

BIDPABML DPATCCFH !

.2800000E-02 .5500000E-02
,

BIDPABML DPBTCCFL ;

.2800000E-02 .5500000E-02
, [

| BIDPACML DPATCBFH
i t

.2800000E-02 .5500000E-02
l

BIDPACHL DPBTCBFL '

.2800000E-02 .5500000E-02

BIDPABML BIDPACML
.2800000E-02 .2800000E-02

t

BIDPADML DPATCAFH
.2800000E-02 .5500000E-02 '

BIDPADML DPBTCAFL
.2800000E-02 .5500000E-Q?_

BIOPAAML BIDPADML
.2800000E-02 .2800000E-02

_
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({ Nuclear Power Generation Division GENERAL CALCULATIONS

LonC.
FOG 6

9

R 400,640 o, 6 GD k
f
!

I

i
I

|
,

7 AICAFH DPATCBFH L

.5500000E-02 .5500000E-02
,

7PATCAt H DPKTCETH i

.5500000E-02 .5500000E-02

7 ATCBFH DPITCCFH
.5500000E-02 .5500000E-02

DFATCAFH DPATCDFH
.5500000E-02 .5500000E-02

DFATCB F H DFITCDFH
.5500000E-02 .5500000E-02

DPATCCFH DPATCDFH
.5500000 E-02 .5500000E-02

DPATCBFH DPBTCAFL
.5500000E-02 .5500000E-02

DPATCCFH DPBTCAFL
.5500000E-02 .5500000E-02

DPATCDFH DPBTCAFL *

.5500000E-02 .5500000E-02 j
DPATCAFH DP91CBFL

.5500000E-02 .5500000E-02

DPATCCFH DPBTCBFL
.5500000E-02 .5500000E-02 *

DPATCDFH DPDTCBFL
.5500000E-02 .5500000E-02

DPBTCAFL DPBTCBFL
.5500000E-02 .5500000E-02

DPATCAFH DPBTCCFL
.5500000E-02 .5500000E-02 '

DPATCBFH DPBTCCFL
.5500000E-02 .5500000E-02

DF' AT C DFil DPB1CCFL
.5500000E-02 .5500000E-02

:
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GENERAL CALCULATIONS{ Nuclear Power Generation Division

.

OPBTCAFL DPBTCCFL
.5500000E-02 .5_5D00R01-0Z__

DPBTCBFL DPBTCCFL
.5500000E-02 .5500000E-02_ i

'

DPATCAFH DPBTCDFL
'

.5500000E-02 .5500000E-02
I'

DPATCBFH DPBTCDFL
.5500000E-02 .5500000E-02

DPATCCFH DPBTCDFL
.5500000E-02 .5500000E-02

DPBTCAFL DPBTCDFL
.5500000E-02 .5500000E-02

DPBTCBFL DPBTCDFL
.5500000E-02 .5500000E-02

DPBTCCFL DPBTCDFL
.5500000E-02 .5500000E-02

x
.g;

BIA7BAML DPATCDFH
.2800000E-02 .5500000E-02__

BIA7BAML DPBTCDFL
.2800000E-02 .550000QE-Q2_

BIA78BML DPATCCFH

.280Q0Q0E-02 .5500000E-Ol__

BIA70BML DPBTCCFL
.2.BQQ@RE.-DZ_,55fDMEE _DL

BIA7BCML DPATCBFH -

_ .210DDQOE-02 .550A00DE-D L [
i

BIA7BCML DPETCDFL
_ . 2BQDDDDE-02 55DD000E-02_ i'

~ - BIA78BML BIA7BCML
-2800DDDE-02 _.JB00000L-0? ._

BIA7BDML DPATCAFH
( .? BOD 000E-02._ 5.500000E.-02 _
l

BIA7BDML DPBTCAFL
_ .2800000E-02 _.5500000E-D2__

BIA7BAML BIA7DDett
__. 2E00000E-OL_.?!00000E-D2-

9187AtJt4 t.P AT C tJ H
?E00000L-02_ 5500000E-02___

|
BIB 7Ar?t4 DPETCDFL('
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( Nuclear Power Generation Division GENERAL CALCULATIONS |-
a McDermott compam

i,

.

.2800000E-02 .5500000E-02 .

i
B I A7B DML BIB 7AAMH

.2800000E-02 .2800000E-02 I
t
!-- eld 7AENH DPATCCTh

.2800000E-02 .5500000E-02

ele (A5MH DPBTCCFL 'g
.2800000E-02 .5500000E-02 ;

i

utK7ECML e157ABMH ,

.2800000E-02 .2800000E-02
'

51U(ACMH DPITCBF C -
.2800000E-02 .5500000E-02

;

~~~BIE7KLMH DPETCBFL ,

.2800000E-02 .5500000E-02
l

BIA(BBML BIB (ACMH .

.2800000E-02 .2800000E-02 j

'
- BIB 7ABMH BIB 7ACMH '

k';f .2800000E-02 .2800000E-02 :

I

BIB 7ADMH DPATCAFH
.2800000E-02 .5500000E-02

Ble?ADMH DPBTCAFL F

.2800000E-02 .5500000E-02 }

BIA?BAML SIB 7ADMH !

.2800000E-02' .2800000E-02 i
|

BIB 7AAMH BIB 7ADMH 6

.2800000E-02 .2800000E-02

BIDPAAHL DPATCBFH ~~'
.2800000E-02 .5500000E-02

,

}
I

BIDPAAML DPATCCFH !

.2800000E-02 .5500000E-02

BIDPAAML DPATCDFH
.2800000E-02 .5500000E-02

BIDPAAML DPBTCBFL
.2800000E-02 .5500000E-02

BIDPAAHL DPBTCCFL ''
.2800000E-02 .5500000E-02 I

BIDPAAHL DPBTCDrL
.?B00000E-02 .5500000E-02

BI A7CD'll BIDPAAHL
.2800000E-02 .2600000E-02

.

P
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{T Nuclear Power Generation Division GENERAL CALCULATIONS ..
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.

BIB 7ADMH BIDFAiML e

.2800_0_Q0E-02 .23_QDSDD1-0t _ t

BIDPA9ML DPATCAFH -

.2800000E-02 .5500000E-02

BIDPABML DPATCCFH
.2800000E-02 .5500000E-02

BIDPABHL DPATCDFH
.2800000E-02 .5500000E-02

BIDPABML DPBTCAFL
.2800000E-02 .5500000E-02

.

BIDPABML DPBTCCFL
.2800000E-02 .5500000E-02

4

BIDPABML DPBTCDFL
.2800000E-02 .5510000E-02

BIA7BCML BIDPAB"L
.2800000E-02 .2800000E-02

fb BIB 7ACMH BIDPABML\if7 .2P30000E-02 .2800000E-02 P
t'

BIDPAAML BIDPAEN'.
_.2800000E-02 .2800000 -02

L
BIDPACML DPATCAFH !

.2800000E-02 .5500000E101_._ i

BIDPACML DPATCBFH
!., J.8_00000E-02 .550.000C -Q2.__ t
i

BIDPACML DPATCDFH h
__J50DDD91-D2 .550DDD0E-02 j
- BIDPACHL DPBTCAFL I

2800000E-02 .550000QE_f t _
,

BIDPACf;L DPBTCBFL
280DQDDr-o? .s50D0Q0L-D2_.

!

BIDPACML DPBTCDFL
_ 2200000E-02 _55D0000E-02._ i

BIA7BBHL BIDPACHL
2300000L-07 m 00GJE-St_

BIB 7ASMH BIDPACHL
'__. 800000E-02__ 28000DDF-D?___

91DPAAML BICPACML
2800000E-02 _.2f30000E-02___

|

| BIDPABHL BIDF ACML
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1
_ __ . . _ . _ . _ _ . _ _ _ _ _ _ . - _ . . . . _ _ _ . . _ _ _ _ _ _ _ ._



_
_ . _ _

'w . N
m

' " ' " ""Babcock &Wilcox
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{ '. Nuclear Pow r e tion Division
.

'

u

|

,

;

!

!
.

t

w

I

I
4

.2800000E-02 .2800000E-02 ,

BIDPADML DPATCAFH
.2800000E-02 .!'00000E-02

7ILM DML DPATCBfH
.

.2800000E-02 .5 C0000E-02

BIDFADHC- DPKTCCFH ,

.2800000E-02, .5500000E-02

eIDPADML DPUILAFL
.2800000E-02 .5500000E-02

51DVADML DPUIcefL .

.2800000E-02 .5500000E-02 i

sIDPALMc preiccFL f

.2800000E-02 .5500000E-02
' BIA(BAML BIDPADML -

l .2800000E-02 .2600000E-02
l
l BIBTAAMH BTDPADML
. .2000000E-02 .2800000E-02 !
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DPOFABXX DPOFDBFL

-3 -3
5.5 x 10 5.5 x 10

BAOFABXX DPOFDBFL
-5

9.1 x 10 5.5 x 10"

BIOFABMH DPOFDBFL

2 x 10- 5.5 x 10-

DPOFABXX BIOFDBMH
-35.5 x 10- 2 x 10

BAOFABXX BICFDBMH
-5 -3

9.1 x 10 2 x 10

( BIOFABMH BIOFDBMH
-3 -3

2 x 10 2 x 10

BADO7ZAM DPOFDBFL
-3-4

8.46 x 10 5.5 x 10 |

.

SADO7ZAM BIOFDBMH
-4

8.46 x 10 2 x 10"
|

BADO7ZAM DPOFDAFL
-4 -3

8.46 x 10 5.5 x 10

BADO7ZAM BIOFDAMH
-4 -3

8.46 x 10 2 x 10
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BAOFABXX 9.1 x 10 ,

~

BIOFABMH 2 x 10

BIOFDBMH 2 x 10~

BRAl20XX 1.72 x 10"

CSPTSAXX 1.2 x 10~
D
%

DPOFABXX 5.5 x 10~

-3
DPOFDBFL 5.5 x 10

INYllZXX 1.23 x 10"
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