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UNIT 1
( SAN ONOFRE NUCLEAR GENERATING STATION
- STARTUP TEST PROCEDURE

PLANT VENT STACK FLOW .-

MEASUREMENT WITH VARYING
FAN COMSINATIONS

PROCEDURE S01-CT-82-240-02 LT
SR

1.0 OBJECTIVES

1.1 To enable the Plant Vent Stack Wide Range Gas Monitor (RIC-1254),
to properly calculate stack flow for various farn combinations.

VERIFICATION
. 2.0 ACCEPTANCE CRITERIA 0=3ECTIVE PARAGRAPH
T 2.1 The Wide Range Gas Monitor (RIC-1254) plant 1.1 8.1.9
vent stack flow indication agrees with 8.2.9
empirical data obtzined within + 10% 8.3.9
— for various flow combinations. {Cumulative 8.4.9
errors of stack mounted flow instruments, 8.5.9
Reference 3.6.2) 8.6.9
3.0 REFERENCES
3.1 Piping and Instrument Diagram 5178632, Rev. 0, CC #1
3.2 Work Package #82-240
: 3.3 SD1-CT7-B2-240-01, Plant Vent Stack Flow Measurement Calibration
: Test
- 3.4 Interconnection Wiring Diagram 451942, Rev. 0, CC #12
= : - 3.5 General Atomic Model RM-80, Wide Range Gas Moni:or Software Design
: Document #E-115-959, Rev. 1
i ' 3.6 Station I&C Procedures
3.6.1 S01-11-1.14, Rev. 0, Plant Vent Stack Wide Range 8as
Monitor Functional Test
3.6.2 S01-11-1.288, Rev. 0, WRGM Plant Vent Stack
Instruments Calibration
3.7 Startup Problem Reports #503 and #548
( .
) $01-CT-82-240-02
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3.0

4.0

SCE 04

WITRESS POIAT
Section fto.
Purc Mo,

REFERENCES (Continued)

3.8 Station Operating Procedures

3.8.1 S01-5-12, Vent Stack Wide Range Gas
Monitor Operation

PREREQUISITES

4.1 The system has been walked through and verified
complete to the extent required to complete
this test. BE  fte319v
Initials/ Date

4.2 All test equipment as listed in Section 6.0 is
available, calibrated, and in working order. Auf  Jre.31-2y
Initials/ Date

A pretest indoctrination meeting has been held to

familiarize Test and Operations personnel with the

reguirements of this test. LYY  jro 312
Initials/ Caze

LIMITS AND PRICAUTIONS

5.1 The equipment or systems to be in service to support performance of
this test shall be operated in accordance with appropriate Station
Dperating Instructions except where deviation is required by
Section 8.0 of this procedure.

§ 2  Ensure either that the normal fire protection equipment is in service
or that temporary fire protection is established and has the
concurrence of the Fire Marshal/Shift Superintendent prior to initial
equipment operation.

5.3  Various combinztions of fans A-21, A-22, and A-Z& will be utilized
during the performznce of this test. Coordination with Operations will
be required at all times and advance planning with Equipment Control

.- will be necessary.

5.4 When taking velocity readings during the performance of Section 8.0,
allow a minimum two minute stablization period at each increment prior
to recording data.

S01-CT-82-240-02
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TEST EQUIPMENT

6.1 KURZ series 1040 air velocity meter with probe and extender.
Range: 0-100 ft/sec (0-6000 ft/min) minimum
10 #: RT-1254
Accuracy: T% RLAA/u"'; T C.AS g Fuly SCAE
Cal Due Bate: -y %5

INITIAL CONDITIONS

7.1 lant Vent Insiruments PE-1254 and TE-1254 have been
calibrated per Reference 3.6.2. AYP 11631
Initials/ Date

7.2 Measure and mark the Kurz velocity probe
extender to allow insertion into the plant
vent stack in the following increments:

g2 27
. 47" 22"
T 42" 17"
- 37" 12"
32" 7|I

2" pHp 73y

Initials/ Date

7.3 Remove stack mounted température indicator i
TI-12%4 (lozated at plant vent stack piaiform). B H fre Ty

Initials/ Dzte

7.4 Insert ths Kurz velozity probe (on exterder)
dinto the threzded 3/4" mounting hole whare
Ti-1254 had been installed to a distance of .
52" into the plant vent stack. A/ 2375
Initiais/ Date

7.5 Perform the follewing with the Kurz
series 1040 air velocity meter:

b

PHT 5T

- 7.5.1 Connect the velocity probe.
. Initials/ Date
7.5.2 Select velocity measurement (feet per ! o
N second). jb Jit 38y
: Initials/ Dzte
v ' $01-CT-82-240-C
REV O
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7.0

8.0

INITIAL CONDITIONS (Continued)

7.5.3 Energize and allow a minimum 10-minute C \
warmup period. . -

Initiz.s/ D&t

NOTE: Major subsections of Section 8.0
need not be completed in order -
based upon the availability of
fans A-21, A-22, and A-24, as
required by Operations, or at the
Test Director's discretion.

PROCEDURE AND DATA COLLECTION

NOTE:

NOTE:

8.1

The Plant Vent Stack WRGM utilizes AP and temperature
inputs from stack mounted instruments (PE-1254 and
TE-1254) and a data base constant (Monitor item #011,
“Canversion Factor, Process Flow Rate") to calculate
stzzk Fiow. If the WRGM flow indication does not agrae
with actuzl flow, Monitor item #011 may be changed tc
aliow correct calcuiation.

Throughout this procedure, when the "WRGM" is referred <o,
this is ths Plant Vent Stack Wide Range Gas Monitor,
RiC~1254, located in the control room.

Fans A-21 and A-22

8.1.1 + the Control Room Plant Vent Stack
WREY, enter/verify entered a value of /
3.48:5+03 into Monitor item #011. [/0-3/ -5

nitiz s/ Dste

8.1.2 Request Operations to operzte fans
A-21 and A-22 lined up to the Plant
Vent Stack (fan A-24 not running). Ll //C—ﬁﬁé4!

Imitizis/ Date

8.1.3 Utilizing the Kurz velocity meter,
obtzin the specified incremental
velocity (ft/sec) data and complete

t+achment 10.1. s //0'3/-.4‘,‘/

Pnitizis/ Date

$01-CT-82-2:3-02

REV 0.
Page 4 of ZZ
P _ SONGS 1
[ RRR TTOT e ey
g.;';'t. ) —«3 - o E



8.0

PROCEDURE AND DATA COLLECTION (Continued)

8.1.

8.1.

8.1.

8.1.

8.1.

8.1.

8.1.

4

Record below, the total stack flow as
calculated on-Attachment 10.1:

3I7378 ft¥/min

y-s //-’:"»’-_/:»#
Ifitials/ Date

At the Control Room Plant Vent Stack

Gas Monitor (WRGM) keyboard/indicator
(RIC-1254), retrieve Monitor Item #029
{Plant Vent Stack Flow) and record below:

—54 KE#J ft2/min

w2t | pe-z-5L

Initials/ Date

Calculate the correct WRGM Monitor
item #011 constant as follows:

(step 8.1.4 value372278 ft*/min)(3.48E+03)
. 2782 ok 275E+3

(step B.1.5 value £ =#/ft*/min)

where: 3.48E+03 = present WRGM
Monitor item #011 value LS //[-J/-éy/
Tnitials/ Date

Enter the value obtained in step B.1.6
into WRGM Monitor item #011.

)44 //0-3/'37/‘

Initials/ Daze

At the WRGM keyboard/indicator (RIC-1254),
retrieve Monitor item #029 (Plant Vent
Stack Flow) and record below:

2. g0+ ft?/min

3leq //a-3/39#(

Initials/ Daze

Verify the value displayed by the

WRGM in step 8.1.8 is within + 102 -

of the value recorded in step 8.1.4. s //u-sz-fy/
Thitials/ Dete

Record the correct WRGM Monitor
item #011 constant for fans A-21
and A-22 (calculated in step 8.1.6)
on Attachment 10.7.

T;&_QC'_—’J:E/
nitials/ Date

S01-CT-82-240-02
REV O
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8.0 PROCEDLIE AND DATA COLLECTION (Continued)

8.2 Fzns A-21 and A-24

g§.2.1

o

.2.2

1 8.2.7

At the Control Room Plant Vent Stack
WRGM, enter/verify entered a value of
3.48E+03 into Monitor item #011.

Request Operations to operate fans
A-21 and A-24 Yined up to the Plant
Vent Stack (fan A-22 not running).

Utilizing the Kurz velocity meter,
obtain the specified incremental
velocity (ft/sec) data and complete
Attachment 10.2. '

Record below, the total stack flow as
calculated on Attachment 10.2:

H30L3

ft?/min

At the Control Room Plant Vent Stack

Gas Monitor (WRGM) keyboard/indicator
(RIC-1254), retrieve Monitor Item #029
(Plant Vgg;»SfEck Fiow) and record below:

-
S B250C0 ft’/min

Calculate the correct WRGM Manitor
jtem #011 constant as follows:

;g‘hd 76303

Initials/ Date

by y1ei-xy

Tnitials/ Date

BHE 1 313

Initials/ Date

B UL Jio-wmegy
e

Tnitials/ Dz

BB /1031 3

Tnitiais/ Dzze

(step B.2.4 value 43¢3 ft’/min)(3.485+03) 2.5
_ el 2403
= g
(step B.2.5 value £25(C ft?/min) & ' 10-33
where: 3.48E+03 = present WRGM
Monitor item 2011 value BH? Jie-3034

Enter the value obtained in step 8.2.6
into WRGM Monitor item #011.

Initials/ Daze

ﬂH’J /sC-315Y

Initials/ Date

S01-CT-82-240-02

RtV 0

Pige 6 of 25
SINGS 2

AR T e ]
-

.
s
© myoaa

A

~ -\—sn#‘

¢



8.0

PROCEDURE AND DATA COLLECTION (Continued)

8.3

8.2.8

8.2.9

8.2.10

t the WRGM keyboard/indicator (RIC-1254),

rezrieve Monitor item #029 (Plant Vent
Stzck Flow) and record below:

dezpp ft?/min

Verify the value displayed by the i
WRGM in step B.2.8 is within + 10%
of the value recorded in step 8.2.4.

Record the correct WRGM Monitor
item #011 constant for fans A-21
and A-24 (calculated in step 8.2.6)
on Attechment 10.7.

Farns A-24 and A-22

8.3.1

8.3.

[aN]

[v4]
(98 )
w

At the Control Room Plart Vent Stack
WRGM, enter/verify entered a value of
3.48%-03 into Monitor itemr #011.

D
A-22 Yined up to the Plant
k (fan A-21 not running).

Uzilizing the Kurz velocity meter,
obt2in the specitied incremental

velocity (fi/sec) data anc complete
Avtzchment 10.3.

Record ba2low, the total stack fleow as
caiculated on Attachment 10.3:

3043

ft3/min

S01-C™-82-245-1¢
REV O
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8.0 PROCEDURE AND DATA COLLECTION (Continued)

8.3.5 At the Control Room Plant Vent Stack
Gas Moritor (WRGM) keyboard/indicator
(RIC-125¢), retrieve Monitor Item #029
(Plant Vent Stack Flow) and record below: -~

42000 ft?/min

BRY- /¢33
Initials/ Date

8.3.6 Calculate the correct WRGM Monitor
item #011 constant as follows:

(step 8.3.4 value 3043 ft?/min)(3.48E+03)

_2LSE+cs
(step 8.3.5 value 4Cfée ft?/min)
where: 3.48E+03 = present WRGM n
Monitor item #011 value B\)d’ /g ,3;..,’7
Initials/ Date
8.3.7 Enter the value obtzined in step 8.3.6 W 4
into WRGY Monitor item #011. b fec-31-23

- Initials/ Date
8.3.8 At the WRGM keyboard/indicator (RIC-1254),
retrieve Monitor item #029 (Plant Vent
tack Fiew) and record below:

3Ir3po ft?/min

Bf}t) /120 3%
SCE QA Initials/ Daze
T .
“{wﬂ 8.3.9 Verify the value displayed by the
Sosiion Mo, S-3 0 cie TR Ge yienin 4 102
_ WRGM in step 8.3.8 is within + 10%
k.2 No. ZZ;%(L ) of the value recorded in step 8.3.4. 3 ne 33y
ggtEnU‘(—'T‘a"—,’;"“ﬁ Initials/ Date
[JEE A Vil Sl
8.3.10 Record the correct WRGM Monitor

item #011 constant for fans A-22

and A-24 (calculated in step 8.3.6) n

on Attachment 10.7. Bh~  Jic-nY
Initials/ Date

S01-CT-82-240-02
REY O
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8.0 PROCEDURE AND DATA COLLECTION (Continued)

( 8.4 Fan A-21

8.4.1

8.4.2

8.4.3

= g.4.4

8.4.5

8.4.6

e e

8.4.7

At the Control Room Plant Vent Stack
WRGM, enter/verify entered a value of - -
4.77E+03 into Monitor item #011. At [l

Initizls/ Date

Reguest Operations to operate fan

A-21 lined up to the Plant Vent Stack R

(fans A-22 and A-24 not running). AHr L1134
Initiais/ Date

Utilizing the Kurz velocity meter,
obtain the specified incremental
velocity (ft/sec) data and camplete
Attachment 10.4. BHEY /113y

Initizis/ Date

Record below, the total stack flow as
calculated on Attachment 10.4:

2L 503 ft?/min
: BE° 11Ty

Initiais/ Date

+ the Control Room Plant Vent Stack
Wide Range Gas Monitor (WRGM) keyboard/
indicator (RIC-1254), retrieve Monitor
item #029 (Plant Vent Stack Flow) and
record below:

5¢300 ft?/min

ARt 110 -1-%¢

initials/ Date

Calculate the correct WRGM Monitor
jtem #011 constant as follows:

(step 8.4.4 value 2p509 ft’/min)(4.77E+03) _
_d5/c+c3

(step 8.4.5 value {30 ft2/min)

where: 4.77E+03 = present WRGM 4
Monitor item #011 value LR 11i-4-7Y

Initiais/ Date

Enter the value obtained in step 8.4.6
into WRGM Monitor item #011. AL [il1-2y

Initials/ Date

S01-CT7-82-220-02

REV 0
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8.0  PROCEDURE AND DATA COLLECTICN (Continued)

SCE QA
WITNESS POINT
S:=tion o, &<

F.ra No.
G- Engr.
Da
Do Levier)
8.5

8.4.8

4.9

8.5.2

8.5.3

8.5.4

At the WRGM keyboard/indicator (RIC-1254),
retrieve Monitor item #029 (Plant Vent

Stack Flow) and record below:

k4 ft?/min

Verify the value displayed by the
WRGM in step 8.4.8 is within + 10%
of the value recorded in step 8.4.4.

Record the correct WRGM Monitor
“item #011 constant for fan A-21
operation (calculated in step 8.4.6)
on Attachment 10.7.

Fan A-22

At the Con<rol Room Plant Vent Stack
WRGM, enter/verify entered a value of
4.775-23 into Monitor item #011.

Request Operations to operate fan
A-2z lined up to the Plant Vent Stack
(fans A-21 and A-24 not running).

tilizing the Kurz velocity meter,
obtain the specified incremental
velocity (fi/sec) data and complete
Attachment 10.5.

Record below, the total stack flow as
calculated on Attachment 10.5:

15939 ft?/min

jH“f) [i1-1-3Y

Initia)s/ Date

Auf 113y

Initials/ Date

Adr /113

Initials/ Dete

VL Al i

Initials/ Caze

L L2210

Initials/ Uzze

P ey
Initiais/ Dzze

B [1¢ 3%

Initials/ Lzte

S01-C7-82-240-02
REV O
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8.0 PROCZIDURE AND DATA COLLECTION (Continued)

( 8.5.5

8.5.6

i 8.5.7

{ 8.5.8
SCEQA

WITNESS POIAT 8 5.8
Section Mo. :

=
Dp?7H Ben? 8.5.10

(step 8.5.4 value /5q§q  ft?/min)(4.775+03)

At the Control Room Plant Vent Stack

Wide Range Gas Monitor (WRGM) keyboard/
indicator (RIC-1254), retrieve Monitor -
item #029 (Plant Vent Stack Flow) and

record below: .,

21020 ft3/min

13;’-}?- [10-31-3y
Initials/ Date

Calculate the correct WRGM Monitor
item #011 constant as follows:

3 L3 E

(step 8.5.5 value _ 21¢(¢ ft*/min)

where: 4.77E + 03 = present WRGM Monitor
item #0311 value BHP  /ic-3r3y
Initials/ Date

Enter the value obtained in step 8.5.6
into WRGM Monitor item #011. AER fe3izd
Initials/ Date

At the WRGM keyboard/indicator (RIC-1254),
retrieve Monitor item #029 (Plant Ver: Stack
Flow) and record below:

AT ft?/min

OUHL 1221

Initials/ Dete

Verify the value displeyed by the

WRGM in step 8.5.8 is within

+ 10% of the value recorded in

step 8.5.4. AHP /313y
Initials/ Date

Record the correct WRGM Monitor

jtem #011 constant for fan A-22

operation (calculated in step 8.5.6)

on Attachment 10.7. Lo NG 339
Initials/ Date

S01-CT-82-240-02
REV O
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8.0

PROCEDURE AND DATA COLLECTION (Continued)
8.6 Fan A-24
8.6.1 At the Control Room Plant Vent Stack
WAGM. enter/verify entered a value of PR
4.775-03 into Monitor item #J11. BHP Sjef-3H
‘ Initials/ Date
8.6.2 Reguest Operations to operate fan -
A-24 lined up to the Plant Vent 3tack
(fars A-22 and A-21 mot running). OHO  f - 24
Initials/ Date
8.6.3 Utilizing the Kurz velocity meter,
obrzin the specified incremental
velocity (ft/sec) data and complete
ttzchment 10.6. A8 /-3y
Initials/ Date
8.6.4 Record below, the total stack flow as
caiculated on Attachment 10.6:
22130 ft?/min
LHP Jn i .®1
Initiais/ Date
8.6.5 A+ <%e Control Room Plant Vent Stack
Wice Range Gas Monitor (WRGM) keybcard/
incicztor (RIC-1254), retrieve Monitor
jtem #0529 (Plant Vent Stack Flow) and
rezard below:
428c0 ft/min
QMr SRy
Initials/ Date
8.6.6 Czizulate the correct WRGM Monitor
jtes #0131 constant as follows:

(szep &.5.4 value 22130 ft/min)(4.77E+03)

{step 8.6.5 value 4330¢C ft?/min)

where: 4.77E + 03 = present WRGM Monitor .
item #011 value B4 -7
Initials/ Date

S01-CT-82-240-02
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8.0 PROCEDURE AND DATA COLLECTION (Continued)

8.6.7
8.6.8
SCE QA
WITNESS POIRT 8.6.9
Section 'o. B-©__

Par Ho. M
QA Engr.

_ 7 .
LTS /5 8.6.10
:7/£243 L///

SPP LEV/ER

Enter the value obtained in step 8.6.6
into WRGM Monitor ftem #011. - 2 N ATRRL|

Initia1s/ Daze

At the WRGM keyboard/indicator (RIC-1254),
retrieve Monitor item #029 (Plant Vent Stack
Flow) and record below: -

22200 ft3/min

AH 1113y
Tnitials/ Date

Verify the value displayed by the
WRGM in step 8.6.8 is within

+ 10% of the value recorded in
step B8.6.4. ) CHP fig 2y

Initials/ Date

Recerd the correct WRGM Monitor

item #011 constant for fan A-24
operation (calculated in step 8.6.6)
on Atiachment 10.7.

B4 S vy

Initials/ Daz

8.7 Plant Vent Stack Flow Profiles

NOTE:

8.7.1

The two fan flow profiles obtained per
this procadure may be used in Engineering
evaluations of isokinetic conditions in
the Plant Vent Stack per SPR #3548 (part
of Reference 3.7).

Plot the velocity profiles on Attachment 10.8
(uvtiiizing the velocity data for distances of 2",
™, 12", 17v, 22v, 27v, 32", 37", 42", 47" and
52" traversing the stack as obtained per ’
ttachments 10.1, 10.2 and 10.3) for the
following fan combinations:

A-21 and A-22 (;D

/ H/f/ff

8.7.1.1
Initials/ e
8.7.1.2  A-21 and A-24 N //////?‘P
Initials/ Déte
8.7.1.3  A-24 and A-22 QR h]e
Tnitialsy/ Dét=
$01-CT-22-240-02
REV O
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9.0 SYSTEM RESTORATION

9.1

9.2

9.3

9.4

9.5

9.6

Remove the Kurz velocity probe (on extender)
from the threaded 3/4" mounting hole on

the Plant Vent Stack {previously installed
in step 7.4).

Ins+all the stack mounted temperature
indicator TI-1254 (previously removed in
step 7.3).

Inform SCE Station Shift Superintendent that

the procedure has been completed and that the
system msy be lired up ancd piaced in service

in accordance with Station Operating Instructions
or as necessary to support plant conditions.

'S -

\,

SCE Sza{ion\Sbﬁf: Superintendent

Enter the proper constant per Attachment 10.7
into the WRGM Monitor item #011 which
corresponds to the present operating Plant
Vent Stack fan(s) combination.

Prepare and process a TCN to Station

procedure S01-I11-1.14 (Reference 3.6.1) to
incorporate the unigue constants for various
fan combinations as recorded on Attzchment 10.7
of this procedure.

Prepare and process a TCN to Station

procedure S01-5-12 (Reference 3.8.1) to
incorporate the unique constants for various
fan combinations as recorded on Attachment 10.7
of this procedure.

MFE [l 1-34
Initials/ Date

Ci:) - /Iu&[{’

Verified By/Daké

AP i1y
Initials/ Date

(I) /HAAFV

Verified By/Daté

& VAR

Initials/ Date

Initials/ Daze

Verified By/Date

/

Initials/ Date

/
Verified By/Daze

/
Initials/ Date

Verified By/Date

SC1-{T-&2-240-02
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10.0 ATTACHMENTS

10.
10.
10.
10.
10.
10.
10.
10.

1
2

Fans A-21 and A-2Z Flow Measurement
Fans A-21 and A-2% Flow Measurement
Fans A-24 and A-ZZ Flow Measurement
Fan A-21 Flow Mezsurement

Fan A-22 Flow Measurement

Fan A-24 Flow Mezsurement

Flow Constants

Flow Profiles

RPlocic: 20291

$01-CT-82-240-02
REV O
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521!

ATTACHMENT 10.1

FANS A-21 AND A-22 FLOW MEASUREMENT

measurement

E7 ft/sec X 60 sec/min X 4.860 ft?
= o789  Tt/min
47" measurement

ft/sec X 60 sec/min X 4.263

= /2304  fti/min

measurement

Tctal Plant Vent Stack

ft/sec X 60 sec/min X 3.273

= $n33 fei min

37" measurement
A5 ft/sec X 60 sec/min X 2.182
= _589! ft/min

32" measurement
<42 ft/sec X 60 sec/min X 1.091

= 2749 ft?/min

fel

ft?

f?

ft?

27" (center of stack) measurement:

4/ ft/sec X 60 sec/min X 0.136 ft?
’ = 335 ft2/min

22" mezsurement

37 ft/sec X 60 sec/min X 1.091 ft?

= 2422 ft*/min

35 ft/sec X 60 sec/min X 2.182 ft?

= Hsg2  ft*/min

12" measurement

3¢ ft/sec X 60 sec/min X 3.273 ft?

= Teio ft3/min

7" mezsurement

JE t/sec X 60 sec/min X 4.363 ft?
= 9948 - fti/min
2" measurement
3¢ ft/sec X 60 sec/min X 4.860 ft?
. = fc#8&  ft3/min

Flow for Fans A-21 and A-22:

(27" flow) 235

- (22" flow) 2422 + (32" flow) 27#9 +
Z

+ (12"flow) Ze70 + (42"flow) F 033
5 .

(17" flow) Hsgz + (37"
. 2

flov) 589/

flow) 2 30#

+ (I"ilow) 992+#E + (47"
2

= 27 P75

SRR

+ (2" flow) /458 + (52"flow) & 762
2 .

ft3/min (total flow)

S01-CT-82-240-02

REV O
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ATTACHMENT 10.2
FANS A-21 AND A-24 FLOW MEASUREMENT

( 52" measurement 27" {(center of stack) measurement:
43 ft/sec X 60 sec/min X 4.860 fi? 7 ftrsec X 60 sec/min X 0.136 ft?
= ,2539 ft?/min . = 334 ft?/min
47" measurement 22" measurement -
§G  ft/sec X 60 sec/min X 4.363 ft? 45 ft/sec X 60 sec/zin 'x 1.091 ft?
= _J4elC_ ft’/min = 294,  ft'/min '
42" measurement 17" measurement
S5 ft/sec X 60 sec/min X 3.273 ft? ‘{le ‘ft/sec X 60 sec/zin X 2.182 ft*
- = jO3ol ft3/min = (o272 ft*/min
37" measurement . 12" measurement
§5  ft/sec X 60 sec/min X 2.182 fi? Gl ft/sec X 60 sec/zin X 3.273 ft?
- =_2¢ct 1?/min =_1901S  ft*/min
¢ 32" measurement 7" measurement v

S0 ft/sec X 60 sec/min X 1.091 ft? 7 .
52 fi/sec X 60 szz/min X 4.363 ft?

3173 iy /‘;-31—37
= P

Bt 8 fL /min = |3, 1R ft¥/min
2" measurement
49 ft/sec X 60 sec/min X 4.860 ft
= J4257 ft*/min

Total Plant Vent Stack Flow for Fans A-21 and A-24:

(27" flow) 394 + (22" Flow) 294( + (32° flow) Jber 3273+
) 2 A6V w34
: (17" flow) O+ (37" flow) 7230[  + (12"flow) Jrp,g * (42%flow) Jofoy
2 4 /

+ (7" flow) 1313+ (47" flow) J4eD + (2" flow) i4283 + (52"f1low) 125739
2 F] ;

A
\

= ‘1‘96(:3 ft*/min (total fliow)

S01-CT7-82-240-02
) REV 3
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S(NG> . ¢



. A
. .

ATTACHMENT 10.3
FANS A-2¢ AND A-Z22 FLOW MEASUREMENT

( 52" measurement 27" (center of stack) measurement:
22  ft/sec X 60 sec/min X 4.850 ft? 35 ft/sec X 60 sec/min X 0.136 ft?
= _(H1S ft?/min = 2% ] ft’/m'n
47" measurement 2" measurément -
37 ft/sec X 60 sec/min X 4.383 ft 3 ft/sec X 60 sec/min X 1.091 ft?
- » = g0 ft'/min = 2029  ft¥/min
42" measurement 17" measurement
- 3¢ __ ft/sec X 60 sec/min X 3.2753 ft? 27  ft/sec X 60 sec/min X 2.182 fi?
) | = 7207¢ ft?/min = 3535 ft*/min
- 37" measurement 12" measurement
37 ft/sec X 60 sec/min X 2.182 f¢? 30 ft/sec X 60 sec/min X 3.273 fi?
= = Y41 fe/ain = _£gay  ft¥/min
( 32" measurement 7" measurement

37 ft/sec X 60 sec/min X 1.081 fi?
34 ft/sec X 60 sec/min X 4.363 fx?

= 2422  ft’/min = £901  ft*/min
33  ft/sec X 60 sec/min X 4.860 fi?
= E}&;i} ft?/min

Total Plant Vent Stack Flow for Fans A-24 and A-22:

(27" flow) 296 + (22" flow) 2029+ (32° flow) 2422 +
Z

(17" flow) 353¢ + (37" flow) 484+ + (12" flow) S9F| + (42"flow) 7070
2 2

£ (7" flow) $90  + (47" flow) 9L 3& . (2" flow) ALY+ (52°flow) @115
2 z

= B0 8C4 f13/min (total flow)
L
$01-CT-82-240-02
REV O
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31

30

—_

B

52" measurement

47" measurement

42" measurement

37" measurement

29  ft/sec X 60 sec/min

32" measurement

ft/sec X 60 sec/min

ft/sec X 60 sec/min

ATTACHMENT 10.4

FAN A-21 FLOW MEASUREMENT

ft3/min

X 3.273

fti/min

X 2.182

f/min

X 1.091

ft?/rin

Total Plant Vent Stack Flow for

21 ft/sec X 60 sec/min X 4.860 ft?

G124 ft¥/min

ft/sec X 60 sec/min X 2.363 ft?
= Jlg

ft?

ft?

fi?

Fan A-21:

27“

(center of stack) measurement:

_ 35

22“’

fe/sec X 60 sec/min X 0.136 fi?

= ngj i .ft’/min

measurement

ft/sec X 60 sec/min X 1.091 ft?

= (€37  ft’/min

ft/sec X 60 sec/min X 2.182 ft?

25
17" measurement
26

12"

27 ft/sec X 60 sec/min X 3.273 fi?

= 5302

= 3’/0‘! ft?/min

mezsurement

(27" flow) 2c\M

7" measurement

ft?/min

3|  ft/sec X 60 sec/min X 4.363

= __Yilg ft?/min

2" measurement

29  ft/sec X 60 sec/min X 4.860

= Q456 ft'/min

+(22° flow) ) 637 + (32" flow) | 767
2

+ (12"flow) 6302+ (42"flow) 594 |
2 -

(17" flow) yp4  + (37" fiow) 2797
2

+ (47" fiow) RII5

+ (52"flow) £/24

+- (7"flow) Z1MIS
2

215¢c2

+ (2" flow) s¥4s5¢
2

ft>/min (total flow)

S01-CT-82-240-0z

REV O
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ATTACHMENT 10.5

FAN A-22 FLOW MEASUREMENT

52" measurement

1€ ft/sec X 60 sec/min X 4.860 ft?

= 9932 f4¥/min

47" measurement

27" (center of stack) measurement:

G ft/sec X 60 sec/min X 0.136 ft?

PREE— A
= 73 ft?/min

g ft/sec X 60 sec/min X 1.0981 ft?

2¢  ft/sec X 60 sec/min X 4.363 fi?
= 523  ft’/min = 5§24 ft/min
42" measurement 17" measurement
}§  ft/sec X 60 sec/min X 3.273 ft2 JO  -ft/sec X 60 sec/min X 2.182 ft?
= 3534 ft'/min = 1329 f+3/min
37" measurement 12" measurement
“,{ ft/sec X 60 sec/min X 2.182 ft? 16  ft/sec X 60 sec/min X 3.273 ft?
= 1833 3 /min = 294 fu’/min
32" measurement 7" measurement
i1& ft/sec X 60 sec/min X 1.051 ft? )
19 ft/sec X 60 sec/min X 4.363 ft#
[F-3) o,
= &5 fui/min = H712 f£2/min
A ] —_——
/8 fi/sec X 60 sec/min X 4.850 ft?
= $249  ft'/min
Total Plant Vent Stack Flow for Fan A-22:
(27" flow) 73 + (22" flow) S2H 4 (32" flow) 55 +
2
(17" flow) 4309  + (371" flow) %33 + (12"flow) 2L+ (42"flow) 3539
2 2

+« (7" flow) Y712+ (47" flow)
2

= 15939

613l + (2" flow) 5249 + (52"flow) 5932
2

X

ft3/min (total flow)

$01-CT-82-240-02
REY O
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(- 52" measurement

. Y

ATTACHMENT 10.6

FAN A-24 FLOW MEASUREMENT

&f 23 ft/sec X 60 sec/min X &.860 ft?

47" measurement

7¢7

ft?/min

27" (center of stack) measurement:

|7 ft/sec X 60 sec/min X 0.136 ft?

= 139 ft?/m1n
22" measurement -

29 ft/sec X 60 sec/min X 4.363 ft? /9 ft/sec X 60 sec/min X 1.061 ft?

= 7330 fti/min = 1244 ft?/min
i 42" measurement 17" measurement
| .
! 23  ft/sec X 60 sec/min X 3.273 fi? 22. ft/sec X 60 sec/min X 2.182 ft?
L = 4417 3 /min = 2¥8C  ft/min
T 37" measurement 12" measurement

=-h

t? 24  ft/sec X 60 sec/min X 3.273 ft?
= H47/3  ft'/min

7" measurement

1€ ft/sec X 60 sec/min X 2.182
= 2357 fii/min
( 32" measurement

= fu/sec X 60 sec/min X 1.081 ft?
25 ft/sec X 60 sec/min X 4.363 ft?

= _gfr  ft'/min = 595 ft'/min

2" mezsurement

23 ft/sec X 60 sec/min X 4.860 ft?

= _b7¢7 ft*/min

. Total Plant Vent Stack Flow for Fan A-24:
" (27" flow) 139 + (22" flow) /242'7’ + (32" flow) 732 +
) (17" flow) 23;?0 + (37" flow) 2357 + (12" f1ow)47/32 + (42%Flow) 4517
+'(7" flow) . G5HS (47" flew) 7330 + (2" flow)- &7:7 + (52%f1ow) §707_
) = 22130 ft>/min (total flow) '

S01-CT-82-240-02
REV O
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ATTACHMENT 10.7

FLOW CONSTANTS

Operating Fans vs. Plant Vent Stack Wide Range Gas Monitor (RIC-1254) Constant
Values for Monitor item #011, "Conversion Factor for Process Flow:"

Fan{s) Operating:

A-21 and A-22
A-21 and A-24
A-24 and A-22

A-21

A-22

A-24

Moniter item #01] constant:

&

2. 7643 -
2E6E+032
2.65& 22
2.5/ E+cz

1 3.63&E7e3

;?.jﬁZchci

S01-CT-82-240-02
REV O
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ATTACEMENT 10.8

FLOW PROFILE FOR FANS A-21 AND
PAGE 2 of 3
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ATTACHMENT 10.8
FLOW PRCFILE FOR FANS A-24 AND A-22

PAGEZ 3 of 3
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NUCLEAR GENERATION SITE
UNIT 1 '

CLOSURE 2

OPERATING INSTRUCTION SO1-4-25
PRIMARY PLANT

REVISION 2 PAGE 26 OF 27
ATTACHMENT 5

TN _AZ -

STACK FLOWRATE ESTIMATION FORM

If the flowrate monitor for Radiation Monitoring Chanrel R-1254 is fnoperable,
estimate stack flowrate using the Table below and document on this form. Use
one (1) form for each day that the flowrate requires estimation.

CAUTION The flow rate estimation is a Tech Spec Action reguirement.
======= Therefore, it must be completed within the four-hour time

period.

Single Fan Operating

Estimated Flow Rate (ft.?/in.)

One (1) 20,000
Two (2) 40,000
Date:

. . _ TN
Time Estimated Flow Rate Initials
Time Estimated Flow Rate Initials
Tihe Estimated Flow Rate Initials
Time Estimated Flow Rate , Initials
Time Estimated Flow R;te ' ‘ Initials
Time Estimated Flow Rate ' Initiais
Time Estimated Flow Rate ' Initials
Time Estimated Flow Rate Initials

ATTACHMENT 5 PAGE 1 OF 2



. - Sl LOSURE 2

e
" NUCLEAR GENERATION SITE ' “OPERATING INSTRUCTION SO1-4-25
UNIT 1 | PRIMARY PLANT |
REVISION 2 PAGE 27 OF 27
ATTACHMENT §
TN _ 2 -

STACK FLOWRATE ESTIMATION FORM (Continued)
ESTIMATION PERFORMED éY:

Opergtor ngnature B Initials - Daté
Operator Signature : Initials .Date
Operator Signature Tnitials Date
Operator Signature - initials - Date
Operator Signature Initials ". Date

COMMENTS :

PR

o S '_SRO Operations_Supervisor. o ,f‘ . Date

2189g ' ~ ATTACHMENT 5 PAGE 2 OF 2



