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VIRGINIA POWER

PERIODIC TEST PROCEDURE FOR NORTH ANNA POWER STATION UNIT.NO.: 1

TITLE: Primary-to-Secondary Leak Rate Determination

REFERENCES:

3. Calculational Basis for PT-46.2, approved 9/15/87.

"
.

Technical Specification 3.4.6.2.c.
> CAP-4.0, "Primary-to-Secondary Leak Rate Calculation.” (See Rev. 0)

| 4, Letter from W. L. Stewart to the NRC, "North Anna Power Station Unit 1
Steam Generator Tube Rupture Event Report - Rev. 1," Ser. No. 87-474A.

- 1-PT-46.2A, "Condensor Air Ejector Radiation Alarm Setpoint Calculation.”
6. 1-PT-46.2B, "N-16 Radiation Alarm Setpoint Calculation.”
j 7. 1-PT-46.2C, "S/G Blowdown Radiation Alarm Setpoint Calculation.”

| 8. Operations Department Standing Order Number 155.

REVISION RECORD: APPROVED
CHAIRMAN STATION NUCLEAR SAFETY
REV. NO. PAGE(S) DATE AND OPERATING COMMITTEE

RECOMMENDED APPROVAL:

APPROVED BY:
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AND OPERATING COMMITTEE
DATE:

SUPERINTENDENT TECHNICAL SERVICES




Initials

1.0

2.0

3.0
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Purpose
1.1 To determine the primary-to-secondary leak rate once every 24

hours. and to evaluate the radiation monitors and air ejector grab

sample isotopic trends.

Initial Conditions
2.1 The unit is critical.
NOTE: If this is an initial startup, then previous PTs may not be
available.

2.2 The data from the previous two 1-PT~46.2 procedures are available.

Precautions and Limitations

3.1 The following data must be collected and trended according to the
following surveillance iqtcrvnlnz
a) N-16 Radiation Monitor - 4 hours
b) 1-RM-8V-12]1 (Air Ejector) - 4 hours
c) S/G Blowdown Radiation Monitors = 4 hours
d) Air Ejector Grab Samples - 8 hours
e) S/C leak rates (CAP 4.0) - 24 hours
f) RCS {sotopic samples ~ 24 hours
3.2 This procedure 1is performed once .cvcry 24 hours. However,
portions of this procedure ..ust be completed in accordance with
the above surveillance requirements, so the following steps must
be performed during the following time intervals:
Step 4.1: 00:00 to 04:00

Step 4.2: 04:0C to 08:00



3.3

3.4

3‘5

3.6

3.7

3.8

1=PT=46.2
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Step 4.3: 08:00 to 12:00
Step 4.4: 12:00 to 16:00
Step 4.5: 16:00 to 20:00
Step 4.6: 20:00 to 24:00
The individual minor steps may be performed out of sequence, as
long as all the major steps are performed within their required
surveillance periods.
If any of the leak rate determination methods identified in Step
3.1 are oot available, mark and initial the appropriate steps
"N/A" and initiate a Work Request (ADM 16.5). Record the Work
Request number on che Critique Sheet. Immediately notify the
Shift Supervisor to review Standing Order Number 155 for any
required actions.
Use Attachment 6.10 as guidance to estimate the RCS isotopic
values.
If the power history is sufficiently unstable to estimate the
primary isotopics, then request a RCS isotopic analyeis.
If Attachments 6.7, 6.8 and 6.9 demonstrate conflicting trends, or
if data is questionable, immediately notify the Shift Supervisor
and contact Chemistry to perform & leak rate calculation
(CAP-4.,0).
If the total primary~to-secondary leak rate demonstrates a 60 gpd
increase between survefllance intervals, immediately notify the

Shift Supervisor ro reduce power to less than or equal to 502 as

soon _a&s _ possible, but within 90 minutes, and immediately

reevaluate the leak rates using sten 4.1.



3.9

3.10

3:11

3.12

3.13

3.14
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Evaluate the trend in the leak rate to determinre the time at which
the individual leak rates will exceed 100 gpd. If Chemistry can
not perform CAP-4.0 before the trend would indicate a 100 gpd leak

rate, initiate a Plant Shutdown and be in mode 3 within 6 hours,

and initiate 1-AP-24.1.

If the total prinnry-to-cecondatf ienkAé;éc exceeds 300 gpd total
leak rate, or 100 gpd per steam generator, initiate a plant
shutdown and be in mode 3 within 6 hours, and initiate 1-AP-24.1.
Condenser Air Ejector flow rate is measured once per eight hour
shift by 1-LOG-6.C. Uniess leak rates are rapidly increasing, use
this data to complete Attachments 6.1 through 6.6,

Samples/ccunt rates should be taken/recorded at approximately the
same time to better ensure compatibility of leak rate comparisins.
The Condenser Air Ejector radiation monitor (1-RM-SV-121) "High"
alarm limit shall be set tc less than or equal to 20 gpd above the
current leak rate.

The N-16 radiation monitor "Pirst” alarm setpoint shall be set to
less than or equal to 20 gpd sbove the current leak rate. The N-1§
radiation monitor “second”™ alarm setpoint shall be set to less
than or equal to 60 gpd above the current leak rate, or 100 gpd,
vhichever is more restrictive.

The S/C blowdown radiation monitors (l-RM-5§§-122, 1~-RM-5S~123, and
1-RM=-55~124) shall be set to less than 4 times the current count

rate.,



performed between
previous 1-PT-46.2

, 6.8 and 6.9,

ndenser air

hepistry
stry and

leak

on Attachmer

Calrulate

Samples from




4.1.14

4,1.15

4.1.16

4.1.17

4.1.18

4.1,19
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Evaluate Attachments 6.7, 6.8, and 6.9 for an increasing trend in $/C
leak rate. If either Attachment 6.7 or Attachmeut 6.8 indicates a step
change of 60 gpd or wmore, immediately notify the Shift Supervisor to
reduce r to less n or e o 50X ae soon as possible, but
withio 50 minutes, and immediately reevaluate the lesk rates using -.ep
6.1. |
Evaluate Attachments 6.7 and 6.8 for the trend in the leak rate %o
determine the time at which the individual steam generator lesk rates
will exceed 100 gpd. If Chemistry cas not perform CAP-4.0 before the
trend would indicate a 100 gpd leak rate, ' Plant Shutdo nd

be in mode 3 within 6 hours, and initiate 1-AP-ié.l.

1f the total primary-to-secondary leak rate exceeds 300 gpd total leak
rate, or 100 gpd per steam ;encrator{ initiate a plant shutdown and be
in mode 3 within 6 hours, «nd initiate 1-AP-24.1,

Compare the leak rate from 4.1.7 to the leak rate that corresponds to
the "High" alarz setpoint of 1-RM=SV-121, If the "High" alarm setpoint
is more than 20 gpd above the wmeasured leakrate (Step 4.1.7),
immedistely initiate 1-PT-46.2A.

Compare the leak rate from 4.1.5 to the N~16 monitor "First” alarm
setpoint. If the "First” alarm setpoint is more than 20 gpd above the
measured leak rate (Step 4.1.5), immediately initiate 1-PT-46.2B,
Compare the leak rate from 4.1.5 to the N-16 monitor "Second” alarm
setpoint. If the "Second” alarm setpoint is more than 60 gpd above the
measured leak rate (Step 4.1.5), or more than 100 gpd, immediately

initiate 1-PT-46.2B.
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4.1,20 Compare the $/G blowdown radiation monitor count rates to the “High"
alarms setpoints for each S/G. If the “"High" alarm setpoint is more
thar 4 times the count rate from 4.1.10, immediately initiate

1-PT-46.2C.

5.1 ceptance Criteria (for Step 4.1 omnly)

ARRRERRRR AR AR R AR AR R AR AR AR AR AR R R AR AR AR AR R AR AR AR R AR R R AR AR AR R

CAUTION: If Acceptance Criteria 5.1.1 or 5.1.2 can not be met, initiate

s Plant Shutdown and be in mode 3 within 6 hours, and initiate
1-AP=24.1,
RARRARAR R AR RAR AR R R AR E AR R AR R AR AR AR RN AR R AR AR R R R AR AR RN
5.1.1 A1l individual S/C leak rates are less than 100 gpd, or any more
restrictive leak rate limit specified by M Standing Order.
5.1.2 The total §/G leak rate is less than 300 gpd, or any more restrictive

leak rate limit specified by a Standing Order.

AARERRAR R AR AN R AR R R R AR A AR AR R R AR R AR AR R AR AR AR R AR R A AR R AR R A R AR R A
CAUTION: If Acceptance Criteria 5.1.3 can not be met, immediately

| notify the Shift Supervisor to reduce power to less than or
|

| equal to 50T as soon as possible, but within 90 minutes.
|

|

AR R AR AR AR AR AR AR AR R R R R R R AR AR R A RN AR RO R AR R A A AR RN AR AR AR AR R AR AR

5.1.3 The trends from Attachments 6.7 and 6.8 do not demonstrate any
significant $/G tube degradation (step changes of greater than 60 gpd
between surveillance intervals, or a rapidly increasing leak rate which

would exceed ary limit prior to the next surveillance interval).



.
-
A=Fi=80. 4
Fage & £ &Y
& } e that the gh / sel {int t RM=5V=121 1s less than ¢ gpd
» > ' 4 | . » imiesn » T A
| ¢ v eA AL i LAated y &.4 I i ate i=Fi=&0. LA
Ensure that the N-i6 First alarm setpoint is less than 20 gpd above
the leax rate obtaiged by 4.1.F nd that the N-l¢ Second alarn

set] A0t i 8 L&l B than € L’__;"J not to excCeed & LOtald 0l \ )

, ol 4 i
the leak rate obtained by 4.1.5, or initiate 1-FI-46,28B,
6 Ensure that the blowdown radiation monitor “H{ alarm setpoints
» » . « * : | | D"
4 e88 tha ~“ es the irrent int rates, r i tiate -F a0 .4
- $ Any actions required by Operations Department Standing Order Numbs -
ave beeu evaluated ! the Shift Supervisor
-




e i=db.2
Fage 9 of 29
00~00-00

STEP 4.2

4.2.2

"2.3

4.2.4

4.2.5

4,2.6

4.2.7

4.2.8
4.2.9

4.2.10

NOTE: The following must be performed between 04:00 and 08:00.
Review the Initial Conditions (Step 2.0) and the Precautions and
Limitations (Step 3.0) to this procedure.

Record the powver level and condenser air ejector flow rate on
Attachment 6.2.

Estimate the RCS isotopics from chemistry and record on Attachment 6.2,
Record the N-16 radiation wmonitor leak rate and location on
Attachment 6.2,

Record the count rate from 1~RM-5V-121 (Air Ejector ladintion’ Monitor)
on Attachment 6.2.

Calculate and rccord.tho total leak rate based on 1-RM-SV-12] using the
equation frow Attachment 6.2,

Record the §/C blowdown radiation wmonitor (1-RM=8S~122, 1-RM~-5§5-123,
and 1-RM-§5~124) count rates on Attachment 6.2.

Plot the total S/G leak rate from 4.2.4 and 4.2.6 on Attachment 6.8,
Plot the radiation monitor count rates from 4.2.5 and 4.2.7 on
Attachment 6.9,

Evaluate Attachments 6.7, 6.8, and 6.9 for an increasing trend in S§/G
leak rate. If either Attachmert 6.7 or Attachment 6.8 indicates a step
change c¢¢ 60 gpd or more, immediately notify the Shift Supervisor to
than or equal to 501 as soon as possible

reduce wer to less

. but

within 90 minutes, and immediately reevaluate the leak rates using step

"10




4.2.11

6. 2.12

4.2.13

“2‘1‘

4.2.15

4.2.16

1=-PT=46,2
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Evaluate Attachments 6.7 and 6 8 for the trend in the leak rate to
determine the time at which the individual steam generator leak rates

will exceed 100 gpd. If Chemistry can not perform CAP-4.0 before the

trend would indicate a 100 gpd leak rate, initiate a Plant Shutdown and
be in mode 3 within 6 hours, and initiate 1-AP-24.1.

I1f the total primary-to-secondary leak rate exceeds 300 gpd total leak
rate, or 100 gpd per steam generator, initiate a plant shutdown and be
in mode J within 6 hours, and initiate 1-AP-24.1.

Compare the leak rate from 4.2.6 to the leak rate that corresponds to
the "High" alaim setpoint of 1-RM-§V~121, If the "High" alarm setpu.nt
is wmore than 20 gpd above the wmeasured leakrate (Step 4.2.6),
immediately initiate 1~-PT~46.2A.

Compare the leak rate from 4.2.4 to the N-16 wmoniter “"First” alarm
setpoint. If the "First” alarm setpoint is more than 20 gpd above the
measured leak rate (Step 4.2.4), immediately initiate |-PT-46.2B.
Compare the leak rate from 4.2.4 to the N-16 morftor "Second” alarm
setpoint. If the "Second” alarm setpoint is more than 60 gpd above the
measured leak rate (Step «.2.4), or more than 100 gpd, immediately
initiate 1-PT-46.2B.

Compare the £/G blowdown radiation monitor count rates to the "High"
alarm setpoints for each S/G. If the "High" alarm asetpoint is more
thas & times the count rate from 4.2.7, {mmediately dinitiate

1-PT=46.2C.
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5.2 Aheceptance Criteria (for Step 4.2 only)
AR ARRR R AR R AR AR R AR AR AR AR R AR AR R AR R AR R R AR R AR A AR R AR AR AR R AR R AR R R AR

CAUTION: 1f Acceptance Criteria 5.2.1 or 5.2.2 can not be met, initiate

4 Plant Shutdown and be in mode 3 within 6 hours, and initiate
1=-AP~24.1.

« . ~

RERRRRARRRRARAR A AR AR R AR A AR RR AR AR AR AR RN R PR A AR R AR RN R AR ARR A AR R AR R AR

5.2.1 All individual $/C leak rates are less than 100 gpd, or any more
restrictive leak rate limit specified by a Staudiiy Order.
5.2.2 The total S/G leak rate ir less than 300 gpd, or any more restrictive

leak rate limit specified by a Standing Order.

ARAR AR AR AR R R AR AR AR AR AR R R R R AR AR AR AR AR AR AR A AR AR AR AR AR AR R AR R AR AR

CAUTION: If Acceptance Criteria 5.2.3 can not be met, {mmediately

notify the Shiit Supervisor to reduce power to less than or
equal to 50T as soon as possible, but within 90 minutes.

AR AR AR AR AR R R R AR AR T AR R R RN R R R AR SRR AR A AR AR R R AR RN

5.2.3 The trends from Attachwents 6.7 and 6.8 do not demonstrate any
significant S/G tube degradation (step changes of greater than 60 gpd
between surveillance intervals, or & rapidly increasing leak rate which

would exceed any limit prior to the next surveillance interval).
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5.2.4 Ensure that the High Alarm setpoint to I-RM=-SV-121 is less than 20 gpd
above the leak rate calculated by 4.2.6, or {nitiate 1-PT-46.2A.

5.2.5 Ensure that the N-16 "First” alarm setpoint 1s less than 20 gpd above
the leak rate obtained by 4.2.4 and that the N~16 “"Second” alarm
setpoint i{s less than 60 gpd (not to sxceed a total of 100 gpd) above
the leak rate obtained by 4.2.4, or initiate 1-PT-46.28.

5.2.6 Ensure that the S$/C blowdown radiation monitor "High" alarm setpoints

are less than 4 times the current couat rates, or initiate 1-PT-46,2C,

5.2.7 Any actions required by Operations Departmeut Sénndin. Order Number 155

have been evaluated by the Shift Supervisor.



1-PT-46.2
Page 13 of 29
00~00-00

STEP 4.3

4.3.1

‘0302

4.3.3
"3.‘

‘03"

603.6

"3.7

4,3.8

4.3.9

4.3.10

4.3.11

NOTE: The following must be performed between 08:00 and 12:00.

Review the Initial Conditions (Step 2.0) and the Precautions and
Limitations (Ste; 3.0) to this procedure.

Record the power level and condenser air ejector flow rat: on
Attachment 6.3,

Estimate the RCS isotopice from chemistry and record on Attachment 6.J.
Record the N-16 radiation monitor leak rate and location on
Attachment 6.3.

Record the count rate from 1~RM-§V-121 (Air Ejector Padiation Monitor)
on Attachment 6.3.

Calculate and record the total leak rate based on 1-RM~SV-12] using the
equation from Attachment 6.3,

Collect ihc Condenser Air Ejector Grab Sampiec from Health Physics, and
record on Attachment 6.3.

Calculate and record the total 5/G leak rate based on the grad samples,
and record om Attachment “.3.

Record the $/G blowdown radiation monitor (l-RM-§8-122, 1-R¥-§§-123,
and 1~RM~§5-124) count rates on Attachment 6.3.

Plot the total S/G leak rate from 4.3.4, 4.3.6, and 4.3.8 on Artachment
6.8,

Plot the radiation monitor count rates from 4.3.5 and 4.3.9 on

Attechment 6.9.



£.3.12

4.3.13

4.3.14

4.3.15

4.3.16

4.3.17
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Evaluate Attachments 6.7, 6.8, anu 6.9 for an increasing trend in $/G
leak rate. If either Attachment 6.7 or Attachment 6.8 indicates & step
change of 60 gpd or more, immediately notify the Shift Supervisor to
r ower to Jess t [ 50% ssible, but
within 90 minutes, and imuediately reevaluate the leak rates using step
4.1,
Evaluate Attachments 6.7 and 6.8 for !hn trend 4n the leak rate to
determine the time at which the 1nﬁtvidunl steam generator leak rates
will exceed 100 gpd. If Chemistry can not perform CAP=4.0 before the

trend would indicate a 100 gpd leak rate, initiate a Plant Shutdown and

be in mode 3 within 6 hours, and initiate 1-AP-24.1.

If the total primary-to-secondary leak rate exceeds 300 gpd total leak

rate, or 100 gpd per steam generator, i {at 8 plant shutdown and be

in mode 3 within 6 hours, aund initiate 1-AP-24.1.

Compare the leak rate from 4.3.6 to the leak rate that corresponds to
the "High" alarm setpoint of 1-RM-SV-121. If the "High" alarm setpoint
is wmore than 20 gpd above the wmeasured leakrate (Step 4.3.6),
immediately initiate 1~PT-46.2A.

Compare the leak rate from 4.3.4 to the N-16 monitor “First” alamm
setpoint. If the "First" alarm setpoint is more than 20 gpd above the
measured lesk rate (Step 4.3.<), immediately initiate 1-PT-46.28,
Compare the leak rate from 4.3.4 to the N-16 monitor "Second” alarm
setpoint. If the "Second” alarm setpoint is more than 60 gpd above the
measured leak rate (Step 4.3.4), or more than 100 gpd, immediately

initiate 1-PT-46.2B,
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4.3.18 Compare the S/G blowdown radiation mouitor count rates to the “"High”
alarm setpoints for each §/G. If the "High" alarm setpoint is more
than &4 times the count rate from 4.3.9, {omediately initia:e

1-PT-46,2C.

5.3 Acceptance Criteria (for Step 4.3 only)

ARRRR IR A AR R R R AR AR R R R R R AR AR AR R RARN AR R AR AR R AR AR AR RN R AR AR R R AR AR A
CAUTION: If Acceptance Criteria 5.3.1 or 5.3.2 can not be met, initiate

8 Plant Shutdown and be in mode 3 within 6 hours, and initiate
1=-AP=24.1,
ARARAAR AR AR AR AR R AR AL AR R R A AR AR AR AR RN R AR R AR AR R AR R AR AR R AR AR AR R AR
5.3.1 A1l individual S/G leak rates are less then 100 gpd, or any more
restrictive leak rate limit specified by a 'Standing Order.
5.3.2 The total S/C leak rate is less than 300 gpd, or any more restrictive

leak rate limit specified by & Standing Order.

RRARAAERARR AR AR RARR AR AR AR RARE AR R AR ARR AR R R R R AR AR AR AR R AR AR AR R A
CAUTION: If Acceptance Criteria 5.3.3 can not be met, immediately

notify the Shift Supervisor to reduce power to less than or
equal to 50% as soon as possible, but within 90 minutes.

tt!’Q.l.!‘.'..'.Qtl.Qill.'.tt't'....it.t"i’.'t""'..l.'lttlt"t*'.

5,3.3 The trends from ‘ttachments 6.7 and 6.8 do not demonstrate any
significant S/G tube degradation (step changes of greater than 60 gpd
between surveillance intervale, or a rapidly increasing leak rate which

would exceed any limit prior to the next surveillance interval).
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5.3.4 Ensure that the High Alarm setpoint to l-RM-5V-121 is less than 20 gpd
above the lsak rate calculated by 4.3.6, or initiate 1-PT-46.2A.

5.3.5 Ensure that the N=16 "First” alarm setpoint is less than 20 gpd above
the leak rate obtained by 4.3.4 aund that the N-l6 "Second” alarm
setpoint 4is less than 60 gpd (not to exceed a total of 100 gpd) above
the leak rate obtained by 4.3.4, or initiate |~-PT~46.2B.

5.3.6 Ensure that the §/C blowdown radiatiom monitor “High" alarm setpoints

are less than ¢ times the current count rates, or initiate 1-PT-46.2C.

5.3.7 Any actions required by Operations Department Standing Order Number 155

have been evaluated by the Shift Supervisor.
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STEP 4.4

4.4.1

4.4.2

4.4.3

4,44

4.4.5

4.4.6

4. 4.7

4.4.8

4.4.9

4.4,10

NOTE: The following must be performed between 12:00 and 16:00.

Review the Initial Conditions (St?p 2.0) and the Precautions and

Limitations (Step 3.0) to this procedure.

Record the power level and condenser air ejector flow rate on

Attachment 6.4,

Estimate the RCS isotopics from chemistry and record on Attachment 6.4.

Record the N-16 radiation wmonitor leak rate and location on
- i <4

Attachment 6.4,

Record the count ra‘« from l1-RM-5V-121 (Air Ejector Radiation Monitor)

on Attachment 6.4,

Calcuwate and record the total leak rate based on 1-RM=S5V-~]2] using the

equation from Attachment 6.4.

Record the S§/C blowdown radiation monitor (l-RM-§§-122, 1-RM-$8-123,

and 1-RM=58-124) count rates on Attachment 6.4,

Plot the total S/C leak rate from 4.4.4 and 4.4.6 on Attachment 6.8,

Plot the radiation wmonitor count rates from 4.4.5 and 4.4.7 on

Attachment 6.9,

Evaluate Attachments 6.7, 6.8, and 6.9 for an incressing trend in $/G

leak rate. If either Attachment 6.7 or Zttachment 6 8 indicates a step

change of 60 gpd or more, immediately notify the Shift Supervisor to

reduce power to less than or equal to 501 as soon as possible, but

within 90 minutes, and {mmediately reevaluate the leak rates using step

4.1,



6. 4.11

4.4,12

4.4,13

4.4.14

4, 6.15

4.4, 16
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Evaluate Attachments 6.7 and 6.8 for the trend in the leak rate to
determine the time at which the individual steam generator leak rates

will exceed 100 gpd. If Chemistry can not perform CAP-4.0 before the

trend would indicate a 100 gpd leak rate, initiate a Plant Shutdown and
be in mode 3 within 6 hours, and initiate 1-AP-24.1.

1f the toéal primary~to-secondary leak rate exceeds 300 gpd total leak
rate, or 100 gpd per steam generator, initiate a plant shutdown and be
in mode 3 within 6 hours, and initiate 1-AP-24.1,

Compare the leak rate from 4.4.6 to the leak rate that corresponds to
the "High" alarm setpoint of 1-R4=5V-121., If the "High" alarm setpoint
i more than 20 grd above  the measured leakrate (Step 4.4.6),
impedistely initiate 1-PT-46.2A.

Co;parc the leak rate from 4.4.4 to the N-16 moniior "First” aldrm
setpoint. i! the "First" alarm setpoint is more than 20 gpd above the
measured leak rate (Step 4.4.4), immediately initiate 1-PT-46.28,
Compare the leak rate from 4.4.4 to the N-16 monitor "Second” alarm
setpoint. If the "Second” alarm setpoint is more than 60 gpd above the
peasured leak rate (Step 4.4.4), or more than 100 gpd, immediately
initiate 1~PT-46.2B.

Compare the S/C blowdown radistion monitor count rates to the “High"
alarm setpoints for each §/G. If the "High" alarm setpoint is more
than 4 times the count rate from 4.4.7, immediately initiate

1-PT-46.2C.
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5.4 Acceptance Criteria (for Step 4.4 only)

ARERRARRRRARR AR R R R AR R AR AR R AR AR AR AR R AR AR R AR RN RAR AR A AR ARA AR AR R

CAUTION: If Acceptance Criteria 5.4.1 or 5.4.2 can not be met, ini late

a Plant Shutdown and be in mode 3 within 6 hours, and initiate
1-AP=24.1.
EARRAR AR R R R AR AR AR A A AR AR AR AR A AR AR R AR R AR R AR AR AR A AR AR R AR AR AR R
5.4.1 All individual S/G leak rates are less than 100 gpd, or any more
restrictive leak rate limit specified by s Standing Order.
5.,4.2 The total §/C leak rate is less than 300 gpd, or any more restrictive

leak rate limit specified by a Standing Order.

ARR RN R AR AR AR R AR AR AR R RN AR R AR AR AR AR AR R AR AR AR AR AR R AN AR R R RN SRR R

CAUTION: If Acceptance Criteria 5.4.3 can not be met, immediately

notify the Shift Supervisor to reduce power to less than or

equal to 50T as soon as possible, but within 90 minutes.

FRARRARARRRRRRA R AR R AR AR AR A ANR RN R AR RN R R R AR AR AR R AR AR AR AR R

5.4,3 The trends from Attachments 6.7 nﬁd 6.8 do not demonstrate auy
significant §/G tube degradation (step changes of greater than 60 gpd
between surveillance intervals, or s rapidly increasing leak rate which

would exceed acy limit prior to the next surveillance interval).
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5.4.6
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Easure that the High Alarm setpoint to 1-RM-SV-121 {# less than 20 gpd
above the leak rate calculated by 4.4.6, or initiate |~PT-46.24A.
Ensure that the N=16 "First" alarm setpoint is less than 20 gpd above
the leak rate obtained by 4.6.4 and that the N~16 “Second” alarm
setpoint 1is less than 60 gpd (not tc exceed a total of 100 gpd) above
the .eak rate obtained by 4.4.4, or initiate 1-PT-46.28.
Ensure that the §/G tlowdown radiation monitor “High" alarm setpoints
are less than 4 times the current count rates, or initiate 1-PT-46.2C.

Any actions required by Operations Department Standing Order Number 155

have been evaluated by the Shift Supervisor.
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4.5.13

‘.5.1‘

4.5.15

4.5,16
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Evaluste Attachments 6.7, 6.8, and 6.9 for an increasing trend in $/C
leak rate. If either Attachme 't 6.7 or Attachment 6.8 {ndicates a step
change of 60 gpd or more, immediately notify the Shift Supervisor to
reduce power to less than or equal to 501 as soon as possible, but
dthin 90 minutes, and immediately reevaluate the leak rates using step
4.1,
Evaluate Attachments 6.7 and 6.8 for the trend in the leak rate to
determine the time at which the individual steam generator leak rates

will exceed 100 gpd. If Chemistry can not perform CAP~4.0 before the

trend would indicate a 100 gpd leak rate, initiate a Plant Shutdown and

be in mode 3 within 6 hours, and initiate i-AP=24.],
1f the total primary-to-secondary leak rate exceeds 300 gpd total leak

rate, or 100 gpd per steam generator, initiate a plant shutdown and be

in mode J within 6 hours, and initiate 1-AP-24.1.

Compare the leak rate from 4.5.6 to the leak rate that corresponds to
the "High" alarm setpoint of 1-RM-5V-121. If the "High" alarm setpoint
is more than 20 gpd above the wessured leakrate (Step 4.5.6),
immediately initiate 1-PT-46, 24,

Compare the leak rate from &4.5.4 to the N-16 monitor "First" alarm
setpoint. If the "First” alarm setpoint is more than 20 gpd above the
measured leak rate (Step 4.5.4), immediately initiate 1-PT-46.28.
Compare the leak rate from 4.5.4 to the N-16 monitor "Second” alarm
setpoint. If the "Second” alarm setpoint i1s more than 60 gpd above the
measured leak rate (Step 4.5.4), or more than 100 gpd, immediately

initiate 1-PT-46.2B.
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4.5.18 Compare the S/C blowdown radiation monitor count rates to the “High"
alarm setpoints for each §/G. If the "High" alarm setpoinr is more
than & times the count rate from 4.5.9, dimmediately initiate

1-PT=46.2C.

5.5 Acceptance Criteria (for Step 4.5 only)

FRARRRERERARA SRR AR R AR AR R R AR AR AR R AR AR AR R R R R AR R A AR AR R R AR R AR RO R AR

CAUTION: If Acceptance Criteria 5.5.1 or 5.5.2 can not be met, initiate

a Plant Shutdown and be in mode 3 within 6 hours, and initiate
1-AP-24.1,
AR R R AR AR AR AR R AR AR AR AR RSN R AR RN AR AR AR AR AR AR AR R AR AR R AR AR R AR
5.5.1 All 4iopdividual S/G leak rates are less than 100 gpd, or any more
restrictive leak rate limit specified by a Standing Order.
5.5.2 The total $/C leak rate is less than 300 gpd, or any more restrictive

leak rate limit specified by a Standing Order.

ERERR AR AR AR AR AR AR R R R R AR RN AR AR AR R A RN R R AR AR R AR R AR R AR R RO A
CAUTION: If Acceptance Criteria 5.5.3 can not be met, immediately

notify the Shift Supervisor to reduce power to less than or
equa’ to 50T as soon as possible, but within 5. “inutes.

R AR AR R AR AR AR R R R AR AR R AR R AR AR R AR AR AR RN E R AR R AR RN AR R AR RN

5.5.3 The trends from Attachments 6.7 and 6.8 do not demonstrate any
significant §/C tube degradation (step changes of greater than 60 gpd
between surveillance intervals, or a rapidly incressing leak rate which

would exceed any limit prior to the next surveillance interval).
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5.5.4 Ensure that the High Alarm setpoint to 1-RM-5V-12] 4s less than 20 gpd
above the leak rate calculated by 4.5.6, or initiate 1=-PT-46.2A.

5.5.5 Ensure that the N-16 "Firet" alarm setpoint is less than 20 gpd above
the leak rate obtained by 4.5.4 and that the N-16 "Second” alarm
setpoint is less than 60 gpd (not to axceed a total of 100 gpd) above
the leak raie obtained by 4.5.4, or {niticte 1-PT~46.28,

5.5.6 Ensure that the §/G blowdown radiation munitor “High" alarm setpoints
are less than & times the current count rates, or initiate 1~PT-46.2C.

5.5.7 Any actions required by Operations Department Standing Order Number 155

have been evaluated by the Shift Supervisor.



l'n"suz
Page 25 of 2%
00-00=00

STEP 4.6

4.6.1

4.6.2

4.6.3

4.6.4

4.6.5

4.6.6

6.6.7

4.6.8
"6'9

4,6.10

NOTE: The followin, must be performed between 20:00 and 24:00.

Reviev the Inittal Conditions (Step 2.0) and the Precautions and
Limitations (Step 3.0) to this procedure.

Record the power level and condenser air ejector flow rate on
Attachment 6.6.

Estimate the RCS i{sotopics from chemistry and record on Attachment 6.6.
Record the N-16 radiation monitor leak rate and location on
Attachment 6.6,

Record the count rate from 1-RM-8V~12] (Air Ejector Radiation Monitor)
on Attachment 6.6,

Calculate and record the total leak rate based on 1-RM-5V=12] using the
equation from Attachment 6.6, .
Record the S/G blowdown radiation monitor (1-RM-$8§-122, 1-RM-885-123,
and 1-RM-55-124) count rates on Attachment 6.6.

Plot the total S/G leak rate from 4.6.4 and 4.6.6 on Attachment 6.8,
Plot the radiation monitor count rates from 4.6.5 and 4.6.7 on
Attachment 6.9.

Evaluate Attachments 6.7, 6.8, aad 6.9 for an increasing trend in S/G
leak rate. If either Attachment 6.7 or Attachment 6.8 indicates a step
change of 60 gpd or more, immediately notify the Shift Supervisor to

reduce power to less than or equal to 50X as soon as possible, but
within 90 minutes, and immediately reevaluate the leak rates using step

‘.1‘



4.6.11

4.6.12

6.6.13

4.6.14

4,6.15

4.6.16
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Evaluate Attachments 6.7 and 6.8 rfor the trend in the leak rate to
determine the time at which the individual steam generator Jleak rates
will exceed 100 gpd. If Chemistry can not perform CAP-4.0 before the
trend would i{ndicate a 100 gpd leak rate, Shuta and

be in mode 3 within 6 hours, and {nitiate l-AP-24.1.

1f the total primary-to-secondary leak rate exceeds 300 gpd total leik
rate, or 100 gpd per steam generator, initiate a plant shutdown and be
in mode 3 within 6 hours, and initiate 1-AP-24.].

Compare tbe leak rate from 4.6.6 to the leak rate that corresponds to
the "High™ alarm setpoint of 1-RM-SV-121. If the “High" alarm setpoint
is more than 20 gpd above the measured leakrate (Step 4.6.6),
immediately initlate 1-PT-46.2A,

Compare the leak rate from 4.6.4 to the N-16 monitor “First” alarm
setpoint. If the "First” alarm setpoint is more than 20 gpd above the
measured leak rate (Step 4.6.4), immediately initiate 1~PT-46,28,
Compare the leak rate from 4.6.4 to the N-~16 wmonitor “Second” alarm
setpoint. If the "Second” alarm setpoint is more than 60 gpd above the
measured leak rate (Step 4.6.4), or more than 100 gpd, immediately
initiate 1-PT-46.2B.

Compare the $/C blowdown radiation monitor cou#t rates to the "High"
alarm setpoints for each S/G. If the "High" alarm setpoint is more
than 4 times the count rate from 4.6.7, immediately initiate

1-PT-46.2C,
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5.6 Acceptance Criteria (for Step 4.6 only)

RRARARERAARRA R AR AR R AR RAR R AR Z R SRR AR R R AR AR AR AN R AR AR AR AR

CAUTION: If Acceptance Criteris 5.6.1 or 5.6.2 can not be met, initiate

A _Plant Shutdown and be in mode 3 within 6 hours, and initiate

I1~AP=24.1.

RRAREARRR R A AR R AR AR R AR R AR AR AR R AR R AR AR R R AR AR AR R R R AARARRARR R R A AR RN

5.6.1 All individual S/C leak rates are less than 100 gpd, or any sore
rietrictive leak rate limit specified by a Standing Order.
5.6.2 The total S/G leak rate ir less than 300 gpd, or any more restrictive

leak rate limit specified by a Standing Order.

) BRAEARARARAR AR AR RARAAAR R R AR AR A AR AR AR AR AR AR R AR R R AR AR A AR AR AR R AR AR AR
CAUTION: If Acceptance Criteria 5.6.3 can not be met, immediately

notify the Shift BSupervisor to reduce power to less than or
equal to 50X as soon as possible, but within 90 minutes.

REAARARR AR AR AR R AR AR AR R AR AR R AR AR R AR AR RN R R A SR AR R AR ANAR R R AR AR AR RN

5.6.3 The trends from Attachments 6.7 and 6.8 do not demonstrate any
significant S/C tube degradation (step changes of greater than 60 gpd
between surveillance intervale, or a rapidly increasing leak rate which

would exceed any iimit prior to the next surveillance interval).
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5.6.5

5.6.6

3.6.7
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Ensure that the High Alarm setpoint to 1-RM-5V~12] is less than 20 gpd
above the leak rate calcularted by 4.6.6, or initiate 1-PT=46.2A,
Ensure that the N-16 "First” alarm setpoint is less than 20 ;p? above
the leak rate obtained by 4.6.4 and that the N-16 “"Second” alarm
setpoint is less t&gn 29 gpd (not to exceed & total of 100 gpd) above
the leak rate obtained b; 4.6,4, or initiate 1-PT-46.2B.
Ensure that the S$/G blowdown radistion monitor "High" alarm setpoints
are less than 4 times the curreat count rates, or initiate 1-PT-46,2C.

Any actions required by Operations Department Standing Order Number 155

have been evaluated by the Shift Supervisor.
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§/G LEAX RATES (00:00 - 04:00)
Date: Tige: Power Level: 2 Air Ejector: SCPM
RCS lIsotopics (uCi/gm): Xe=135 Kr-87 Ar-é1
RCS Isotopics Measured (Record Sample Time): or Estimated
L4 - = :‘_ P
CAP=4.0 Leak Rates (gpd): A B ‘ C Total
N-16 Radiation Monitor Total Leak Rate (gpd): Location:
Alr Ejector Radiation Monitor Count Rate (l-RM=SV=-121): cpa
Calculated Total Leak Rate Based on 1-RM-5V-121" ipd
Air Ejector Grab Samples (uCi/cm’): Xe=135 Kr-87 Ar-é]
Air Ejector Leak Rates = Xe-135 Kr-87 Ar-41
Average Total Leak Bate Based on Air Ejector Gradb Samples: _gpd

§/G BLOWDOWN RADIATION MONITOR COUNT RATES (cpm)
A (1-RM-88~122): B (1-RM-85-123): C (1-RM=-55~124):

" Leak Rate (gpd) = (2.92 x 10™*)(Atr Ejector Flow)(1-RM-§V=121)
(Xe-135 + é;!’ + Ar-41)
..Lcak Rate (gpd) = (Grab Sample Activity)(Air !;ector Flow)(1.08 x 10‘)
RCS Activity

Prepared By: Date: Time:




§/G LEAK RATES (04:00 - 08:00)

Date: Time: Fower Level: T Alr Ejector:

RCS Isotopics (uCi/gm): Xe=135 Kr-87

1‘"“6 . 2
Attachment

Page | of
00-00-00

6'2
l

SCFM

Ar-éi

RCS Isotopics Measured (Record Sample Tima):

N~16 Radiation Monitor Total Leak Rate (gpd):

Alr Ejector Radiation Monitor Count Rate (1-RM=SV=121):

or Estimated

LOCATION:

Calculated Total Leak Rate Based on 1-RM=§V=121"

§/G BLOWDOWN RADIATION MONITOR COUNT RATES (cpm)
A (1-RM-55-122): B (1-RM-88-123):

C (1-RM~85~124):

* Leak Rate (gpd) * (2.92 x 10™%)(Air Ejector Flow)(l-RM-§V-121)
(Xe-135 + é}zl7 + Ar-a4l)

Prepared By: : Date:

Time:
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$/G LEAK RATES (08:00 - 12:00)
Date: Time: Power Level: 2 Air Ejector! SCFM
RCS Isotopics (uCi/gm): Xe-135 Kr-87 Ar-4l

RCS Isotopics Messured (Record Sample Time): _ or Estimated

N-16 Radiation Monitor Total Leak Rate (gpd): LOCATION:

Alr Ejector Radiation Monitor Count Rate (l-RM-SV~121): cpm
Calculsted Total Leak Rate Based on 1-RM-§V-121" £pd

Air Ejector Grab Samples (uCi/cm’): Xe~135 Kr-87 Ar-41
Air Ejector Leak Rates = Xe-135 Kr-87 Ar-é)

Average Total Leak Rate Based onm Air Ejector Grab Samples: £pd

§/G BLOWDOWN RADIATION MONITOR COUNT RATES (cpm)

A (1-RM=§8-122): B (1-RM-88-123): C (1-RM-85-124):

* Leak Rate (gpd) = (2.92 x 10™*)(Ats Blector Flow)(1--5v-12))
(Xe-1 + + Ar-

o
Leak Rate (gpd) = (Grab Sample Activity)(Alr !atctor Flow)(1.08 z 10‘)
RCS Activity

Prepared By: Date: Time:
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Page |

000000
$/G LEAK RATES (12:00 - 16:00)

ir Level: 2 Alr Ejector:

Ejector Radiation Monitor

3 r Count Rate (l-RM-SV-121):

*
lculated Totul Leak Rate Bssed on 1-RM~S5V-121

BLOWDOWN RADIATION MONITO

1.0 Ce_19%) .
(1=RM=55-124

Prepared By:
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§/C LEAK RATES (16:00 - 20:00)
Date: Time: Power Level: 2 Air Ejector: SCPM
RCS Isotopics (uCi/gm): Xe-135 Kr-87 Ar-4l
RCS Isotopics Measured (Record Suaple Time): or Estimated
N-16 Radiation Monitor Total Leak Rate (gpd): LOCATION:
Air Ejector Radiatiou Monitor Count Rate (l1-RM=-8V-121): cpm
*
Cslculated Total Leak Rate Based on 1-RM-SV-121 gpd
Air Ejector GCi.b Samples (uCi/cm®): Xe-135 Kr-87 Ar-él
e
Alr Ejector Leak Rates Xe-135 Kr-87 Ar-é4l
Average Total Leak Rate Based on Alr Ejector Grab Samples: gpd

$/G BLOWDOWN RADIATION MONITOR COUNT RATES (cpm)-
A (1-RM-88-122): B (1-RM-88-123): C (1-RM~55~124):

" -4
Leak Rate (gpd) = (2.92 x 10 ")(Air Efector Flow)/1-RM-SV-121)
(Ye-135 +ﬁ + Ar-4l)

.'Lcak Rate (gpd) = (Crab Sample Activity)(Air Ejector Flow)(1.08 x 10‘)
(RCS Activity)

Prepared By: Date: Time:
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S/C LEAK RATES (20:00 - 24:00)
Date: Time: Pover Level: X Alr Ejector: SCPM
RCS lsotopics (uCi/gm): Xe-133 Kr-87 Ar-él

RCS lIsotopics Measured (Record Sample Time):

N-16 Radiation M-aitor Total Leak Rate (gpd):

Air Ejector Radiation Monitor Count Rate (l1-RM=SV-121):

Calculated Total Leak Rate Based on 1-RM~SV-121"

or Estimated e

LOCATION:

cpm

§/G BLOWDOWN RANIATION MONITOR COUNT RATES (cpm)
A (1-RM-855-122): B (1-RM=-§5-123):

C (1-RM-55-124): _

" Leak Rate (gpd) = (2.92 x 10”%)(A4r Ejector Flow)(1-RM-SV-121)
Kr~

TKe-135 + + Ar-41)

Prepared By: Date:

Time:
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Attachment 6.9
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RADIATION MONITOR "OUNT RATE TREND
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FRACTION OF EQUILTBRIUM VALUE

FRACTION OF EQUILIBRIUM VALUE
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GUIDANCE POR ESTTMATING RCS ISOTOPIC ACTIVITIES

CONSERVATIVE ESTIMATED

1.8 2.52-3 uCi/gra=

1SOTOPIC BUTLD-IN

1.00y

0.75%

0.50¢

a

0.23

0.

1.00

ISOTOPIC DECAY

0.75

0.30*

0.23

0.00%

1 2 3 “
NUMBER OF HALF-LIVES




