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NRC Operating Exam- JPM 1 Indian Point3  Week of December 8, 2003

JPM Tasks
Task ID: Generic- 2.1.7 Description: CONDUCT AN RCS LEAKRATE
SURVEILLANCE
Trainee: Evaluator:
Evaluator Signature Date
Trainee Performance: Satisfactory Unsatisfactory
Start Time Stop Time:

When 1 tell you to begin, you are to perform the task listed above. I will describe general

conditions standard(s), initiating cue(s), and answer any questions you have. I will provide

access to any tools necessary to perform the task. You may use any approved reference material normally
available. To satisfactory complete this task, you must perform or simulate each critical element correctly.
You are to inform the examiner when you have completed the task.

Method of Testing: Actual Performance, In the Classroom Setting

General Comments (For Evaluator Use):

Task Conditions:

A MANUAL RCS LEAK RATE CALCULATION WAS STARTED FOUR HOURS AGO.

Task Standards :

COMPLETE THE RCS LEAK RATE CALCULATION WITHIN THE REQUIRED ACCURACY.
K&A #: 2.1.7 ABILITY TO EVALUATE PLANT PERFORMANCE AND MAKE OPERATIONAL
JUDGEMENTS BASED ON OPERATING CHARACTERISTICS, REACTOR BEHAVIOR, AND
INSTRUMENT INTERPRETATION

IMPORTANCE FACTOR: RO=3.7 SRO=4.4

Applicability: RO & SRO

Estimated Completion Time: 40 minutes
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Tools Needed:
CALCULATOR

Initiating Cues :

USING THE FINAL VALUES LISTED BELOW, MANUALLY CALCULATE THE RCS LEAK RATE IAV/
SOP-RCS-004, BEGIN AT STEP 4.1.3.1.

Final Values:

¢ Time- T+4 hours
Pzr Liquid Temp- 650 degrees F
Boric Acid Integrator- 100 gallons
Primary Water Integrator- 450 gallons
VCT Level- 24%
Avg Pzr Level- 46%

e RCS Tavg NR RTD- 566 degrees F
Last Identified Leak Rate From 3 Days Ago is 1.7 GPM

References :
D Description Review Date  Ref Flag
SOp RCS-004 REACTOR COOLANT LEAKAGE

SURVEILLANCE

Safety Considerations :

NONE
Consequences of Inadequate Performance:

ERRANT LEAK RATE TO BASE PLANT OPERATIONAL DECISIONS FROM



NRC Operating Exam- JPM 1

Performance Checklist :

Element :

RECORD FINAL DATA

Comments :
Critical Task? N

Satisfactory

Element :

NOTIFY CHEMISTRY THAT
THE LEAK RATE

DATA COLLECTION IS
COMPLETE

Comments :
Critical Task? N

Satisfactory

Element :

CALCULATE DIFFERENCES
BETWEEN INITIAL AND
FINAL DATA

Comments :
Critical Task? N
Satisfactory

Element :

PERFORM PRESSURIZER
LEVEL CONVERSION
FACTOR ON ATT 2

Comments :
Critical Task? N

Satisfactory

Indian Point 3

Standards :

PLACE DATA FROM CUE
SHEET IN THE APPROPRIATE
PLACE ON Attl

Unsatisfactory

Standards :
MAKES NOTIFICATION
IN PERSON OR VIA PHONE

Unsatisfactory

Standards :
PERFORMS CALCULATIONS
CORRECTLY

Unsatisfactory

Standards :

REFERS TO ATT 2, AND
ENTERS DATA BASED ON
PRESSURIZER TEMPERATURE

Unsatisfactory
4

Week of December 8, 2003

Conditions :

Cue: Hand Out The Final
Readings, and Initial Data
On Att. 1

Conditions :
Cue: State That Notification
Is Received and Understood

Conditions :

Correct Values as Listed in
Column for step 4.1.4 on Key
(+/- 5% Acceptable)

Conditions :

1. Finds Specific Volume for Sat.
Liquid at 650 degrees F is .02670
2. Calculates PRZR Level Conv.
Factor is 75.5 (+/- 5% Acceptable)
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Indian Point 3

Element : Standards :

PERFORM RCS TEMPERATURE REFER TO ATT 2 AND ENTER

CONVERSION FACTOR CALC DATA BASED ON RCS AVG.

ON ATT 2 TEMPERATURE IN
APPROPRIATE BLOCK

Comments :
Critical Task? N

Satisfactory Unsatisfactory
Element : Standards :
CALCULATE CORRECTED PERFORMS CALCULATION
VALUES BASED ON CORRECTLY
CONVERSION FACTOR
Comments :
Critical Task? N

Satisfactory Unsatisfactory
Element : Standards :
CALCULATE TOTAL PERFORMS CALCULATIONS
LEAKAGE IN GALLONS CORRECTLY
BY ADDING CORRECTED
VALUE COLUMN
Comments :
Critical Task? Y

Satisfactory Unsatisfactory
Element : Standards :
CALCULATE RCS LEAK RATE PERFORMS CALCULATIONS
BY DIVIDING TOTAL CORRECTLY WITHIN 0.1 GPM
LEAKAGE BY ELAPSED TIME
Comments :
Critical Task? Y

Satisfactory Unsatisfactory

Week of December 8, 2003

Conditions :

1. Determines Specific Volume

For Saturated Liquid at 566 deg F

is .02228 (+/- 5% Acceptable)

2. Calculates PRZR Level Conv.
Factor is 85.426 (+/- 5% Acceptabl:)

Conditions :

Multiply Step 4.1.4 Difference
By Conversion Factors To Obtain
Corrected Values

(/- 5% Acceptable)

Conditions :

Note: Excludes the Time and
Temp (First 2 Lines)
Answer 488.67 gal
Acceptable- 463-513 gal

Conditions :

488.67 gal/ 4 hrs x 60 min=2.04
Acceptable- 1.94-2.14
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Element : Standards : Conditions :
COMPLETE ATT 3, RCS CALCULATION CORRECT Actual- .34gpm
RATE REVIEW AND WITHIN 0.1 GPM Accept- .24-.44 gpm
APPROVAL FORM SIGNS AND DATES STEP 5 Signs and Dates Column
Comments :
Critical Task? Y

Satisfactory Unsatisfactory

Terminating Cues :

THE JPM IS COMPLETE WHEN THE LEARATE CALCULATION IS COMPLETED
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STUDENT HANDOUT

Date

Indian Point 3

ATTACHMENT 1

RCS Leakrate Calculation
(Page 1 of 1)

Week of December 8, 2003

NOTE

IF CFMS is NOT available, THEN alternate CCR indications may be used,
document indications used in applicable comment section of Attachment 3.

Parameter | Comput | Indicator [(Step 4.1.2)|(Step 4.1.3)|(Step 4.1.4) Conversion | (Step 4.1.9) Corrected
er Point Initial Final Difference Factor Value
Time Control T=0 T=4 hours | (Final-Initial)
Room Clock
PRZR (Final-Initial)
Liquid Ti-453 o ° - -
Temp. 650°F F —
(Final-Initial)
Boric Acid Integrator 66.0 gal gal gal
gal
(Final-Initial)
Primary Integrator 24.0 gal gal gal
Water gal
VCT Level | LO112A LT-112 (Initial-Final)
26.0% % %| 19.3 gal'% gal
U483 (Initial-Final)] (Step 4.1.5)
JAvg PRZR | LO480A .
Level* LO481A
L0482A 47.0% % % gal/% gal
RCS Tavg | TO499%A CFMS (Final-Initial)| (Step 4.1.7)
NR RTD or or o ° °
temperature | U0484 | 3TR-412 567°F F oF gal/ °F gal
(> 547 °F) Tave
Recorder
RCS Tavg | KTAVG CFMS (Final-Initial)| (Step 4.1.7)
RTD o o -]
temperature N/A°F F - gal/ °F gal
(< 547 °F) _
Total Leakage (Step
4.1.10) (add column) gal
RCS Leakrate (Step 4.1.11)
(total leakage/ elapsed time) gpm
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nly one pressurizer level indicator is required. Average Level (U0483) is preferred.
HEN pressurizer temperature is less than 650 °F,
HEN USE Actual pressurizer level per Graph RCS-3A.

Indian Point 3 Week of December 8, 2003

ANSWER KEY
NOTE
IE CFMS is NOT available, THEN alternate CCR indications may be used,
document indications used in applicable comment section of Attachment 3.
Parameter | Compute| Indicator |(Step 4.1.2)|(Step 4.1.3)| (Step 4.1.4)] Conversion (Step 4.1.9)
r Point Initial Final Difference Factor Corrected Value
Time Control T=0 T=4 hours | (Final-Initial)
Room Clock +4 Hours
PRZR Liquid (Final-initial)
Temp. TI'453 650°F 6500F 0 — —
(Final-Initial)
Boric Acid Integrator 66.0 gal 100 gal 34 gal
+34 gal
(Final-Initial)
Primary Integrator 24.0gal 450gal 426gal
\Water +426 gal
VCT Level LO112A LT-112 (Initial-Final)
26.0% 24.0% —*2 % 19.3gal/% 38.6gal
U483 . (Initial-Final)| (Step 4.1.5)
lAvg PRZR L.0480A -
Level* L0481A
L0482A 47.0% 46.0% — 1 % 75.40 gal/% 75.40qgal
RCS Tavg TO499A CFMS (Final-Initial)] (Step 4.1.7)
NR RTD or or o o °
temperature | U0484 3TR412 567°F 566 °F 4 85.43 gal/ °F -85.43gal
(> 547 °F) Tave
Recorder
RCS Tavg KTAVG CFMS (Final-Initial)] (Step 4.1.7)
RRTD o ° °
temperature N/A°F F o gal/ °F gal
(< 547 °F) -
Total Leakage (Step 4.1.10)
(add column) 488.57gal
- RCS Leakrate (Step 4.1.11)
(total leakage/ elapsed time) 2.04gpm

*Only one pressurizer level indicator is required. Average Level (U0483) is preferred.
WHEN pressurizer temperature is less than 650 °F,
THEN USE Actual pressurizer level per Graph RCS-3A.
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ATTACHMENT 2

PRZR And RCS Correction Calculation
(Page 1 of 1)

PRZR Level Conversion Factor (Step 4.1.5)

125 qal/%x0.01613 (specific volume for saturated liquid at 100 °F)
(specific volume for saturated liquid at average PRZR liquid temperature)

20163 + __ .02674 =_ 7540

RCS Temperature Conversion Factor (Step 4.1.7)

118 gal/ °F x 0.01613 (specific volume for saturated liquid at 100 °F)
(specific volume for saturated liquid at average RCS temperature)

1.9033 + _ .02228 85.43
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ATTACHMENT 3
RCS Leakage Review And Approval
(Page 1 of 1)

NOTE

The value of 0.9 gpm used below is used, as a conservatism to ensure an
unidentified leakrate of 1.0 gpm is NOT exceeded without taking actions as required
by Technical Specifications. LCO 3.4.13 may apply.

1.0 RCS leakrate (Attachment 1) _2.04 gpm

2.0 WHEN required for SR 3.4.13.1,
THEN PERFORM SOP-RCS-005, Reactor Coolant Leakage Evaluation, to obtain value for Identifiec

Leak rate.
Last Reactor Coolant Leakage Evaluation performed on _2 Days Ago _ (date)

Identified leak rate of _1.7 gpm

3.0 DETERMINE unidentified RCS Leakrate
(RCS leakrate - Identified leakrate) ' .34 gpm

4.0 Does unidentified RCS Leakrate exceed 0.9 gpm? Yes No_ X

5.0 |F Step 4.0 was answered yes,
THEN PERFORM SOP-RCS-005, Reactor Coolant Leakage Evaluation.

Calculation Performed by:

Signature Date Time

Comments:

Reviewed by: :
Shift Manager Date Time

10
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Candidate Cue Sheet

USING THE FINAL VALUES LISTED BELOW, MANUALLY CALCULATE THE RCS LEAK RATE TAW/
SOP-RCS-004, BEGIN AT STEP 4.1.3.1. INITIAL VALUES HAVE BEEN RECORDED ON THE PROVIDI'D
ATTACHMENT TO SOP-RCS-004 WHEN THE SURVEILLANCE WAS INITIATED.

Final Values:
e Time- T+4 hours
e Pzr Liquid Temp- 650 degrees F
e Boric Acid Integrator- 100 gallons
e Primary Water Integrator- 450 gallons
e VCT Level- 24%
e Avg Pzr Level- 46%
e RCS Tavg NR RTD- 566 degrees F

Last Identified Leak Rate In Accordance With SR 3.4.13.1 Completed 2 Days Ago Was 1.7 GPM

11
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REACTOR COOLANT LEAKAGE No: SOP-RCS-004 Rev: 22

SURVEILLANCE Page 2 of 12

REVISION SUMMARY
(Page 1 of 1)

1.0 REASON FOR REVISION

1.1
1.2
1.3

Incorporate Operator feedback (IP3-6353).
CR-IP3-2003-00385.

Procedure upgrade.

2.0 SUMMARY OF CHANGES

2.1
2.2
23

24
2.5

Upgraded procedure by incorporating place keeping lines, no rev bars.
Incorporated the Unit 3 designator onto the cover page.

Added step 4.2.4.2 “ENSURE the write-protect is disabled on the floppy
disk” per CA-1P3-2003-00385.

Moved step 4.2.6 to after “old” step 4.2.8, per operator feedback 1P3-6353.

Editorial change, revised Control Room abbreviation from ‘CR’ to ‘CCR’.
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SURVEILLANCE Page 3 of 12
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1.0 PURPOSE
1.1 This procedure establishes the requirements for determination of Reactor
Coolant Unidentified Leak rate.
1.2  This procedure applies to calculation of Reactor Coolant System leakage.
2.0 PRECAUTIONS AND LIMITATIONS
2.1 Performance of this procedure is required at least once per 72 hours when the
unit is in Modes 1 — 4, in accordance with SR 3.4.13.1.
2.2  This procedure is not required in Mode 3 or 4 until 12 hours of steady state
operation have occurred.
2.3 IF adiversion of the VCT is initiated during this test,
THEN the test SHALL be re-performed.
2.4 RCS Leakrate Calculation SHALL NOT be performed at VCT level greater than
75%.
2.5 The computer SHALL NOT be used to calculate RCS leakage when Tavg is less
than 547°F.
2.6 A Manual RCS Leakrate Calculation may be performed anytime.
2.7 WHEN pressurizer temperature is less than 650 °F,
: THEN pressurizer level SHALL be used for the leakrate calculation per
Graph RCS-3A.
2.8 IF the preferred instrumentation or CFMS is NOT available THEN use alternate
indications (document alternate indicators used, in applicable comment section).
3.0 PREREQUISITES
3.1 VCT level control is in Automatic,

3.2

The unitis in Mode 1, 2, 3, or 4.
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40 PROCEDURE

4.1 Manual Calculation

4.1.1 NOTIFY Chemist to ensure purge or sampling of RCS is not performed
during leakrate calculation data collection.

NOTE

All data is recorded on Attachment 1, RCS Leakrate Calculation unless otherwise
specified.

4.1.2 RECORD Initial Data.

NOTE

The leakrate should be performed for at least 4 hours. However, as much additional time
as possible should be allowed between initial and final data to increase leakrate accuracy
and to reduce the chance of data anomalies (e.g., negative leak rates).

Less than 4 hours is only acceptable if a longer duration would cause the leakrate to be
inaccurate (e.g., changing plant conditions).

4.1.3 WHEN test time has elapsed, THEN PERFORM the following:

4.1.3.1 RECORD Final Data.

4.1.3.2 IF test time was less than four hours,
THEN RECORD reason in comments in Attachment 3,
RCS Leakage Review and Approval.

4.1.3.3 NOTIFY Chemist leakrate calculation data collection is
complete.

4.1.4 CALCULATE difference between Initial and Final Data
(keeping + and - signs with values).

415 PERFORM PRZR level conversion factor calculation on Attachment 2,
PRZR And RCS Correction Calculation.



REACTOR COOLANT LEAKAGE No: SOP-RCS-004 Rev: 22

'SURVEILLANCE Page 6 of 12
416 RECORD answer obtained, in block for PRZR level conversion factor.
4.1.7 PERFORM RCS temperature conversion factor calculation on
Attachment 2, PRZR And RCS Correction Calculation.
4.1.8 RECORD answer obtained in block for RCS temperature conversion
factor. ’
4.1.9 CALCULATE Corrected Values, based on Conversion Factor.
4.1.10 CALCULATE Total leakage in gallons by adding Corrected Value
column.
4.1.11 CALCULATE RCS leakrate by dividing Total Leakage (gal) by elapsed
time (minutes).
4.1.12 RECORD N/A in blanks not used for calculation.
4.1.13 IF calculated leakrate appears to be unreliable (e.g., negative leakrate),
THEN PERFORM one of the following:
—_— . TERMINATE this leakrate, INITIATE another leakrate calculation
and COMPLETE Attachment 3, RCS Leakage Review and
Approval.
OR
—— o ALLOW additional time to elapse and
RECALCULATE the leakrate.
4.1.14 COMPLETE Attachment 3, RCS Leakage Review and Approval.
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4.2 Computer Calculation

NOTE

The user must be logged on to the network and assfgned to the CCR user group to
access the CCR computer programs.

421 NOTIFY Chemist to ensure purge or sampling of RCS is not performed
during leakrate calculation data collection.

NOTE

Computer calculation is only valid at normal operating RCS temperature and pressure.

422 ENSURE Control Room personal computer is turned on.

4.2.3 ACCESS the CCR Program Main Menu.

4.2.4 IF the network is unavailable AND CRS computer is operational,
THEN PERFORM the following:

4241 OBTAIN the CCR Program bootable floppy disk from Shift
Manager's safe.

4.2.4.2 ENSURE the write-protect is enabled on the floppy disk.

4.2.4.3 INSERT floppy disk in A: drive of CRS computer and restart
PC.

42,5 From Main Menu, SELECT the following:

4.2.5.1 CCR Program option
4.2.5.2 RCS Leakage option
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SURVEILLANCE Page 8 of 12

IF CFMS is NOT available, THEN alternate indications may be used, document
indications in applicable comments section of computer printout.

NOTE

4.3

4.26 INPUT data as program requests, separated by commas.

4.2.7 IF calculated leakrate appears to be unreliable (e.g., negative leakrate),
THEN PERFORM one of the following:

— e TERMINATE this leakrate and
INITIATE another leakrate calculation.

OR

e  ALLOW additional time to elapse and
RECALCULATE the leakrate.

428 |F the RCS Leakage program is being run from the floppy disk,
THEN INPUT the last identifed RCS leakage from
SOP-RCS-005, Reactor Coolant System Leakage Evaluation.

429 NOTIFY Chemist leakrate calculation data collection is complete.

Review and Approval of Calculation

4.3.1  FORWARD calculation package to Shift Manager for the following:

. REVIEW data
e  STATE action(s) taken or RECORD comments as necessary
e  APPROVE calculation

4.3.2 PLACE completed forms in Daily Operations binder.
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SURVEILLANCE

No: SOP-RCS-004

Rev: 22

Page 9 of 12

5.0

6.0

REFERENCES

51 Commitment Documents

None

5.2 Development Documents

5.2.1  Technical Specifications SR 3.4.13.1

522 LCO34.13

5.3 Interface Documents

5.3.1  SOP-RCS-005, Reactor Coolant Leakage Evaluation

5.3.2 Graph RCS-3A, Density Compensation for Hot Calibrated Level

LT-459, LT-460, and LT-461

RECORDS AND DOCUMENTATION

The following required records are generated by this procedure and SHALL be
maintained in accordance with IP3 Records Retention Schedule:

6.1 Attachment 1, RCS Leakrate Calculation

6.2 Attachment 3, RCS Leakage Review and Approval

6.3 Computer Calculation printout
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SURVEILLANCE

No: SOP-RCS-004

Rev: 22

Page 10 of 12

Date

ATTACHMENT 1

RCS Leakrate Calculation

(Page 1 of 1)

NOTE

IF CFMS is NOT available, THEN alternate CCR indication
document indications used in applicable comment section of Attachment 3.

s may be used,

Parameter |Computer| Indicator ((Step 4.1.2)|(Step 4.1.3) (Step 4.1.4) Conversion {Step 4.1.9)
Point Initial Final Difference Factor Corrected Value
Time Control (Final-Initial)
Room Clock
PRZR Liquid (Final-Initial)
Temp. TI-453 oF °F
(Final-Initial)
Boric Acid Integrator gal
- gal gal -
gal
(Final-Initial)
Primary Water integrator gal gal gal
gal
(Initial-Final)
VCT Level LO112A LT-112
% % % 19.3 gal/% gal
U0483 (Initial-Final)] (Step 4.1.5)
Avg PRZR LO480A *
Level* LO481A E—
L0482A % % % gal/% gal
RCS Tavg NR CFMS (Final-Initial)] (Step 4.1.7)
RTD TO499A or all °F al
temperature or 3TR-412 . . °F g 9
(> 547 °F) U0484 Tavs F Fl ——
Recorder
RCS Tavg WR (Final-Initial)] (Step 4.1.7)
RTD o
temperature KTAVG CFMS °F o o gal/ °F gal
(< 547 °F) T
otal Leakage (Step
4.1.10) (add column) gal
RCS Leakrate (Step 4.1.11)
(total leakage/ elapsed time) gpm

*Only one pressurizer level indicator is required. Average Level (U0483) is preferred.
WHEN pressurizer temperature is less than 650 °F,
THEN USE Actual pressurizer level per Graph RCS-3A.




REACTOR COOLANT LEAKAGE
SURVEILLANCE

No: SOP-RCS-004

Rev: 22

Page 11 of 12

ATTACHMENT 2
PRZR And RCS Correction Calculation

(Page 1 of 1)

PRZR Level Conversion Factor (Step 4.1.5)

125 qal/%x0.01613 (specific volume for saturated liquid at 100 °F)

(specific volume for saturated liquid at average PRZR liquid temperature)

2.0163 =+ =

RCS Temperature Conversion Factor (Step 4.1.7)

118 gal/ °F x 0.01613 (specific volume for saturated liquid at 100 °F)

(specific volume for saturated liquid at average RCS temperature)

1.9033 + =
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SURVEILLANCE Page 12 of 12

ATTACHMENT 3
RCS Leakage Review And Approval
(Page 1 of 1)

NOTE

The value of 0.9 gpm used below is used, as a conservatism to ensure an unidentified
leakrate of 1.0 gpm is NOT exceeded without taking actions as required by Technical
Specifications. LCO 3.4.13 may apply.

1.0

2.0

3.0

4.0

5.0

Calculation Performed by:

RCS leakrate (Attachment 1) gpm

WHEN required for SR 3.4.13.1,

THEN PERFORM SOP-RCS-005, Reactor Coolant Leakage Evaluation, to obtain value
for Identified Leak rate.

Last Reactor Coolant Leakage Evaluation performed on (date)

Identified leak rate of gpm

DETERMINE unidentified RCS Leakrate
(RCS leakrate - Identified leakrate) gpm

Does unidentified RCS Leakrate exceed 0.9 gpm? Yes No

IF Step 4.0 was answered yes,
THEN PERFORM SOP-RCS-005, Reactor Coolant Leakage Evaluation.

Signature Date Time

Comments:

Reviewed by:

Shift Manager ' Date Time
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JPMNO. 2

CONDUCT A VALVE LINEUP VERIFICATION

Job Performance Measure Exam

Submitted By : Don Jackson 9/20/2003
Date
Reviewed By
Date

SME Review/Validation By

Date

Approved By
Date

Week of December 8, 20113
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JPM Tasks

Task ID: 2.1.29 Description: CONDUCT A VALVE LINEUP VERIFICATION
OD-35, “COMPONENT VERIFICATION
AND SYSTEM STATUS CONTROL”

Trainee: Evaluator:

Evaluator Signature Date

Trainee Performance: Satisfactory Unsatisfactory

Start Time Stop Time:

When I tell you to begin, you are to perform the task listed above. I will describe general

conditions standard(s), initiating cue(s), and answer any questions you have. I will provide

access to any tools necessary to perform the task. You may use any approved reference material normally
available. To satisfactory complete this task, you must perform or simulate each critical element correctly.
You are to inform the examiner when you have completed the task.

Method of Testing: Simulated Performance in the Plant

General Comments (For Evaluator Use):

Task Conditions:

THE CREW HAS DRAINED THE 32 FWST WITH THE ELECTRIC FIRE PUMP IN ACCORDANCE WIT}H
SOP-FP-001 SECTION 4.12. THE SHIFT MANAGER HAS DIRECTED YOU TO PERFORM STEP 4.12.15 OF
SOP-FP-001 TO INDEPENDENTLY VERIFY THE CORRECT ALIGNMENT OF SELECTED FIRE

PROTECTION SYSTEM VALVES.

Task Standards :
CONDUCT A VALVE LINEUP VERIFICATION PER OD-35, “COMPONENT VERIFICATION AND

SYSTEM STATUS CONTROL”

K&A #: 2.1.29 Knowledge of How To Conduct and Verify A Valve Lineup
IMPORTANCE FACTORS: SRO=3.3
Estimated Completion Time: 25 min
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Tools Needed:

None

Initiating Cues :

THE CREW HAS DRAINED THE 32 FWST WITH THE ELECTRIC FIRE PUMP IN ACCORDANCE WIT.
SOP-FP-001 SECTION 4.12. THE SHIFT MANAGER HAS DIRECTED YOU TO PERFORM STEP 4.12.1 4]
SOP-FP-001 TO INDEPENDENTLY VERIFY THE CORRECT ALIGNMENT OF SELECTED FIRE
PROTECTION SYSTEM VALVES.

Safety Considerations :

PERSONNEL PROTECTIVE EQUIPMENT REQUIRED

Consequences of Inadequate Performance:

LOSS OF PLANT STATUS CONTROL IF NOT PERFORMED CORRECTLY
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Indian Point 3 Week of December 8, 2('3

Performance Checklist :

Element : Standards : Conditions :
OBTAIN A COPY OF SOP-FP-001 OBTAINS AND REVIEWS THE
AND REVIEW STEP 4.12.15 SOP-FP-001 AND PREPARES
FOR THE LINEUP ACTIVITY ’
Comments :
Critical Task? N

Satisfactory Unsatisfactory
Element : Standards : Conditions :
PERFORM LINEUP PERFORM LINEUP
VERIFICATION OF VERIFICATION OF
VALVES IN STEP STEP 4.12.15 OF SOP-FP-001
4.12.15 OF SOP-FP-001
Comments :
Critical Task? N

Satisfactory Unsatisfactory
Element : Standards : Conditions :
VERIFY POSITION OF OBSERVE STEM POSITION, Cue: Checks in closed direction
FP-46 CHECK IN CLOSED valve moves toward closed. Stem is

- DIRECTION SHOULD BE out.
OPEN

Comments :
Critical Task? Y

Satisfactory Unsatisfactory
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Element :

VERIFY POSITION OF
FP-61

Comments :
Critical Task? Y

Satisfactory

Element :

VERIFY POSITION OF
FP-48

Comments :
Critical Task? Y

Satisfactory

Element :

VERIFY POSITION OF
FP-39-1

Comments :
Critical Task? Y

Satisfactory

Indian Point 3 Week of December 8, 2(1:'3

Standards : Conditions :
OBSERVE STEM POSITION, Cue: Checks in closed direction
CHECK IN CLOSED valve moves toward closed. Stem i3
DIRECTION SHOULD BE out.
OPEN

Unsatisfactory
Standards : Conditions :
OBSERVE STEM POSITION, Cue: Checks in closed direction
CHECK IN CLOSED valve moves toward closed. Stem i:
DIRECTION SHOULD BE out.
OPEN

Unsatisfactory
Standards : Conditions :
OBSERVE STEM POSITION, Cue: Checks in closed direction
CHECK IN CLOSED valve moves toward closed. Stem i
DIRECTION SHOULD BE out.
OPEN

Unsatisfactory
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Element :

VERIFY POSITION OF
FP-28-3

Comments :
Critical Task? Y

Satisfactory

Element :

STOPS AND CALLS
SHIFT MANAGER PER
OD-35, STEP 4.1.9

Comments :
Critical Task? N
Satisfactory

Terminating Cues :

Indian Point 3 Week of December 8, 2()113

Standards : Conditions :

OBSERVE STEM POSITION, Cue: Valve FP-28-3, Stem is Out
CHECK IN CLOSED Valve moves toward closed
DIRECTION SHOULD BE

CLOSED, RECOGNIZES VALVE

IS IN WRONG POSITION

Unsatisfactory

Standards : Conditions :
STOPS AND CALLS

SHIFT MANAGER

TO INFORM OF

THE DISCREPANCY

Unsatisfactory

JPM IS COMPLETE WHEN THE OPERATOR RECOGNIZES THE VALVE LINE UP DISCREPANCY AN
THE CONTROL ROOM IS INFORMED.
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Candidate Cue Sheet

THE TEAM HAS DRAINED THE 32 FWST WITH THE ELECTRIC FIRE PUMP IN
ACCORDANCE WITH SOP-FP-001 SECTION 4.12. THE SHIFT MANAGER HAS
DIRECTED YOU TO PERFORM STEP 4.12.15 OF SOP-FP-001 AS THE INDEPENDENT
VERIFIER. DO NOT MOVE OR OPERATE ANY COMPONENTS, EVEN IF JUST
CHECKING THE POSITION OF THE COMPONENT. DESCRIBE ANY AND ALL

REQUIRED ACTIONS TO THE EXAMINER.
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4.12.13 THROTTLE fire hoses as needed at ‘Medusa Head' to ensure Diesel Fire

Pump does NOT start (approximately 2500 gpm).

OR

4.12.14 WHEN desired level is attained, THEN:

e DRAIN 32 FWST to a level as directed

e DRAIN 32 FWST to approximately 50,000 gallons (~5' from bottom)

| 4.12.14.1 PRESS AND HOLD Stop pushbutton while performing the

" rrsi

following: :
___a) PLACE Circuit Breaker in OFF.
b) PLACE Isolation Switch in OFF.
4.12.15 PERFORM the following lienup in the order listed:
NORMAL | REQUIRED AS- INDEP

VALVE DESCRIPTION POSITION | POSITION LEFT INITIALS VERIFY

Fire Pumps Recirculation Test
FP46 | Header Downstream Isolation OPEN OPEN OPENW . 9

Jockey Pumps Discharge To Motor

Fire Pump Discharge Line Isolation OPEN OPEN OPEN 9

Diesel Fire Pump Discharge To
FP-48 | Motor Fire Pump Discharge OPEN OPEN OPEN Q

- | Cross-Tie Isolation

Fire Pumps Discharge To Ring
FP-39-1 | 11> 1 lootation OPEN OPEN | CFPEN 9

Fire Pumps Recirculation Test
FP-28-3 | Header Outside Test Valves CLOSED CLOSED CLosSED

Header Isolation

4.12.16 WHEN ready to place Electric Fire Pump in Standby, THEN

PRESS and HOLD Stop Pushbutton while performing the following:

4.12.16.1 PLACE Isolation Switch in ON.

4.12.16.2 PLACE circuit breaker to ON.

4.12.16.3 Independently verify both switches are ON per OD-35.

4.12.17 VERIFY Power On light is illuminated.

4.12.18 RELEASE Stop pushbutton.

4.12.19 RETURN to Step 4.11.18.
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1.0

2.0

REVISION SUMMARY
(Page 1 of 1)

REASON FOR REVISION

1.1  To support DCP-02-3-016FP implementation.

SUMMARY OF CHANGES

2.1

2.2
2.3

Incorporated TPC-02-0236 as follows:

2.1.1

2.1.2

2.1.3

2.1.4

2.1.5

2.1.6

Deleted Section 4.9, “Actuating or Resetting Charcoal Filter Deluge
Valves” and incorporated Attachments 8 and 9 into Section 4.8 per FP
Engineer

Changed title of Attachment 8 from “Actuation/Resetting of FP-240,
PAB Exhaust Charcoal Filter Deluge Valve, from BIT Room” to
“Resetting FP-240, PAB Exhaust Charcoal Filter Deluge Valve”

Changed title of Attachment 9 from “Actuation/Resetting of FP-239,
VC Purge and Pressure Relief Charcoal Filter Flooding Valve, from BIT
Room” to “Resetting FP-239, VC Purge and Pressure Relief Charcoal
Filter Flooding Valve”

Changed entire step text of Attachment 8 to reflect TPC 02-0236
Insert A.

Changed entire step text of Attachment 9 to reflect TPC 02-0236
Insert B.

Changed step text of TPC 02-0236 Insert B, Step 5.0, to ensure Inlet
Drain Valve (1) is closed per Fire Protection Engineer feedback.

Added new P/L 2.12 per feedback IP3-6377.

Rewrote Section 4.6 per Fire Protection Engineer feedback IP3-3781.
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1.0 PURPOSE

1.1

1.2

This procedure establishes requirements for Fire Protection System (FPS)
operation.

This procedure applies to the following:

o Startup/shutdown of fire system pumps

e System filling, venting and draining

e Supplying Nuclear Services City Water header

e Actuating/resetting deluge and sprinkler systems

2.0 PRECAUTIONS AND LIMITATIONS

21

2.2

23

2.4

2.5

26

2.7

2.8

Diesel Fire Pump Fuel Oil Storage Tank (FOST) SHALL contain at least
134 gallons of fuel oil for pump operability. (TRM 3.7.A.1)

Foam compounds should NOT be subjected to temps greater than 125°F or less
than 32°F, to prevent damage to compounds and breakdown of protection
characteristics.

Fire hoses SHALL be drained, dried, and rolled up after use to prevent cracking of
rubber linings.

WHEN in use OR isolated, THEN fire hydrants SHALL be fully open or fully closed
to prevent leakage through, or blockage of, drain ports.

Safety Group should be contacted for applicable health hazard information and
precautions.

Operating instructions for on-site CO, systems are provided in SOP-FP-003, Fire
Protection CO, System Operation.

WHEN the Diesel Fire Pump is declared inoperable, THEN an hourly fire watch
SHALL be established within 1 hour in the 15' TB South Loading Well, 15' Control
Bldg, and 15' Admin Service Bldg (near Fire Brigade Room) (TRM 3.7.A.1.F)

IF a FIRE EMERGENCY occurs, THEN consideration should be given to isolating
City Water to other plant systems in order to expedite filling of Fire Water Storage
Tanks (FWSTs).
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3.0

29

210

2.1

212

WHEN refilling following maintenance or testing activities, THEN inadvertent
actuation of deluge/preaction system(s) may occur due to trim check valve leak-by
and subsequent pressure chamber depressurization. Therefore, deluge/preaction
system should remain isolated from header until header is refilled / repressurized.

Failure to properly fill and vent piping and components following maintenance or
testing activities may cause damage due to water hammer effects. Consider using
the following techniques to help minimize the effects of water hammering during
the filling of drained portions of piping/components:

¢ Proper venting of drained pipe and or component

e Starting the Electric Fire Pump prior to filling piping and slowly opening the
isolation valve to fill the piping.

¢ |F section of piping is small, THEN jockey pumps may be used to fill piping
(~ 50 gpm discharge rate).

Information Notice IN-99-07 identified potential problems if deluge valves are left in
the tripped condition for prolonged periods of time. To preclude degradation of the
diaphram chamber (diaphram for Grinnell Multimatic A-4 Deluge Valves), valves
should be reset within 24 hour period, using the appropriate Attachment.

IF a non-emergency situation exists, THEN Electric Fire Pump operation at shutoff
head should be limited AND monitored to prevent excessive heating.

PREREQUISITES

341

FPS aligned per the following:

e COL-CW-1 City Water

e COL-EL-2 Lighting And Low Voltage Distribution Systems
e COL-EL-3 Instrument Buses And Distribution Panels

e COL-FP-1 Fire Pump House

e COL-FP-2 Fire Protection System Ring Header

e COL-FP-3 Fire Protection System

e COL-FP4 Carbon Dioxide And Halon Fire Protection Systems
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CAUTION

e Do NOT exceed maximum flow rate of 3750 gpm.

¢ Electric Engine SHALL be monitored for abnormal conditions during operation and
immediately shut down if required.

412 Draining 32 FWST with Electric Fire Pump

4.12.1
4122

4.12.3

4124
4125
41286
4127

ENSURE Steps 4.11.1 through 4.11.17 have been completed.

VERIFY Operability of Unit 3 Fire Pumps in accordance with Technical
Requirements Manual (TRM) surveillance requirements TRS 3.7.A.1.5,
3.7.A.16 and 3.7.A.1.13.

e Electric Fire Pump will be isolated from the fire water header, which
requires action in accordance with TRO 3.7 .A.1.

CONNECT 2 1/2" fire protection Wye containing 2 valves to ‘Medusa
Head’ valves (FP-63 — 70, outside fo Fire Pump House).

CONNECT sufficient length of 2 1/2" fire hose(s) to FP-63 — 70 valves.
ROUTE free end of fire hose(s) to a storm drain.

SECURE free end of fire hose(s) to prevent movement.

OPEN a valve (FP-63 through FP-70) at ‘Medusa Head'.

4.12.7.1  OPEN Wye valve(s) connected to fire hose(s):
—— o THROTTLE Wye valve(s) as required during draining.
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4.12.8 PERFORM the following valve lineup in the order listed:

NORMAL AS TEST
VALVE DESCRIPTION POSITION FOUND | POSITION INITIAL
g Jockey Pumps Discharge To Motor Fire Pump

FP-61 Discharge Line Isolation OPEN CLOSED

FP-121 Jockey Pumps Suction Header Cross-Tie Isolation | CLOSED CLOSED

FP-36-1 Motor Fire Pump Suction Isolation OPEN OPEN

FP-38-1 Motor Fire Pump Discharge Isolation OPEN OPEN

FP-44 Fire Pumps Discharge to Ring Header Isolation CLOSED CLOSED
Diesel Fire Pump Discharge To Motor Fire Pump

FP-48 Discharge Cross-Tie |solation OPEN CLOSED
Fire Pumps Recirculation Test Header

FP-45 Downstream Isolation OPEN CLOSED

EP-47 Fire Pumps Recirculation Test Header Orifice CLOSED CLOSED
Bypass

FP-45 Fire Pumps Recirculation Test Header Isolation CLOSED CLOSED
Fire Pumps Recirculation Test Header To 31

FP-91 FWST Isolation CLOSED CLOSED

FP-39-1 Fire Pumps Discharge To Ring Header Isolation OPEN CLOSED
Fire Pumps Recirculation Test Header To 32

FP-90 EWST Isolation CLOSED CLOSED

FP-71 32 FWST Outlet To Fire Pumps Suction Header OPEN OPEN
Isolation

FP-28-3 Fire Pumps Recirculation Test Header Outside CLOSED OPEN

Test Valves Header Isolation

SOP-EL-004A, Electric Motor Operation, will be met.

the following:

4.12.101

4.12.9 REVIEW Unit Log to ensure motor starting requirements of

PLACE Electric Fire Pump Isolation Switch to ON.

4.12.10.2 PLACE Electric Fire Pump circuit breaker to ON.

4.12.10.3 CHECK Power On light illuminates.

4.12.11 RELEASE Electric Fire Pump Stop P/B.

4.12.12 VERIFY Electric Fire Pump starts.

4.12.10 PRESS AND HOLD Electric Fire Pump Stop pusbutton while performing
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4.12.13 THROTTLE fire hoses as needed at ‘Medusa Head’ to ensure Diesel Fire
Pump does NOT start (approximately 2500 gpm).

e DRAIN 32 FWST to approximately 50,000 gallons (~5’ from bottom)
OR
e DRAIN 32 FWST to a level as directed

4.12.14 WHEN desired level is attained, THEN:

4.12.14.1 PRESS AND HOLD Stop pushbutton while performing the
following:

a) PLACE Circuit Breaker in OFF.
b) PLACE Isolation Switch in OFF.

4.12.15 PERFORM the following lienup in the order listed:

NORMAL | REQUIRED AS- INDEP

VALVE DESCRIPTION posiTiON | PosiTion | Lerr | INITALS | yepipy
FP-46 Fire Pumps Recirculation T_est OPEN OPEN

Header Downstream Isolation

g Jockey Pumps Discharge To Motor

FP-61 Fire Pump Discharge Line Isolation OPEN OPEN

Diesel Fire Pump Discharge To
FP-48 Motor Fire Pump Discharge OPEN OPEN

Cross-Tie Isolation

Fire Pumps Discharge To Ring
FP-39-1 Header Isolation OPEN OPEN

Fire Pumps Recirculation Test
FP-28-3 | Header Outside Test Valves CLOSED CLOSED

Header Isolation

4.12.16 WHEN ready to place Electric Fire Pump in Standby, THEN

4.12.16.1

PLACE Isolation Switch in ON.

4.12.16.2 PLACE circuit breaker to ON.

4.12.16.3

4.12.17 VERIFY Power On light is illuminated.

4.12.18 RELEASE Stop pushbutton.

4.12.19 RETURN to Step 4.11.18.

PRESS and HOLD Stop Pushbutton while performing the following:

Independently verify both switches are ON per OD-35.
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JPM Tasks

Task ID: 2.2.27 Description: ACTIONS FOR LOWERING REFUELING
POOL LEVEL DURING REFUELING PER
ONOP-RP-3

Trainee: Evaluator:

Evaluator Signature Date

Trainee Performance: Satisfactory Unsatisfactory

Start Time Stop Time:

When I tell you to begin, you are to perform the task listed above. I will describe general

conditions standard(s), initiating cue(s), and answer any questions you have. I will provide

access to any tools necessary to perform the task. You may use any approved reference material normally
available. To satisfactory complete this task, you must perform or simulate each critical element correctly.
You are to inform the examiner when you have completed the task.

Method of Testing: Performance Simulated in the Plant

General Comments (For Evaluator Use):

Task Conditions:

REFUELING ACTIVITIES ARE IN PROGRESS. THE CORE IS CURRENTLY BEING FULLY OFFLOAD-D
FOR RHR MAINTENANCE. 42 ASSEMBLIES HAVE BEEN MOVED TO THE SPENT FUEL PIT. THERE. 'S
CURRENTLY AN IRRADIATED FUEL ASSEMBLY IN THE REFUELING BRIDGE MAST. FUEL
TRANSFER CART IS IN THE SPENT FUEL SERVICES BUILDING WITH AN IRRADIATED FUEL
ASSEMBLY ON BOARD. AS THE FUEL HANDLING SUPERVISOR, YOU NOTICE THAT REFUELING
CAVITY LEVEL HAS VISIBLY LOWERED OVER A 15 MINUTE PERIOD. YOU RECEIVE A REPORT
FROM THE CONTROL ROOM THAT BASED ON CONTAINMENT SUMP LEVEL AND REPORTS FROM
THE LOWER LEVELS OF CONTAINMENT THAT THERE IS A LEAK FROM THE REFUELING CAVIT,

Task Standards:

ACTIONS FOR LOSS OF REFUELING CAVITY LEVEL PER ONOP-RP-3
K&A #: 2.2.27 KNOWLEDGE OF THE REFUELING PROCESS
IMPORTANCE FACTORS: SRO=3.5

Estimated Completion Time: 45 min
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Tools Needed:

NONE

Initiating Cues :

REFUELING ACTIVITIES ARE IN PROGRESS. THE CORE IS CURRENTLY BEING FULLY

OFFLOADED FOR RHR MAINTENANCE.

42 ASSEMBLIES HAVE BEEN MOVED TO THE SPENT FUEL PIT.

THERE IS CURRENTLY AN IRRADIATED FUEL ASSEMBLY IN THE REFUELING BRIDGE
MAST, AND THE REFUELING BRIDGE IS POSITIONED OVER THE CORE.

FUEL TRANSFER CART IS IN THE SPENT FUEL SERVICES BUILDING WITH AN IRRADIATE
FUEL ASSEMBLY ON BOARD.

THE UPENDER IN CONTAINMENT IS CURRENTLY LOWERED.

ANNUNCIATOR “HIGH LEVEL REACTOR PIT” HI AND HI HI HAVE ALARMED

THE REACTOR PIT SUMP PUMP INDICATES “ON” ON PANEL SAF

CONTAINMENT WIDE RANGE LIQUID LEVEL IS READING 49 FEET

YOU ARE THE FUEL HANDLING SUPERVISOR IN THE VAPOR CONTAINMENT, YOU NOTICE
THAT REFUELING CAVITY LEVEL HAS LOWERED 2 FEET OVER A 15 MINUTE PERIOD
INDICATING A LARGE LEAK IS OCCURRING. YOU RECEIVE A REPORT FROM THE CONTR.{OL
ROOM THAT BASED ON CONTAINMENT SUMP LEVEL AND REPORTS FROM THE LOWER
LEVELS OF CONTAINMENT THAT THERE IS A LEAK FROM THE REFUELING CAVITY.

YOU ARE TO RESPOND TO THE LOSS OF REFUELNG CAVITY WATER LEVEL PER ONOP-R}'-3
“LLOSS OF REFUELING CAVITY LEVEL DURING REFUELING”.

FOR THE PURPOSES OF THIS JPM, THE DISCUSSION OF THE ACTIONS WILL TAKE PLACE ‘N
THE FUEL SERVICES BUILDING, AND APPROPRIATE CUES WILL BE GIVEN BY THE
EXAMINER AS IF YOU ARE ON THE MANIPULATOR CRANE IN THE VAPOR CONTAINMEN ‘.

Safety Considerations :

NONE

Consequences of Inadequate Performance:
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FUEL DAMAGE AND HIGH LEVELS OF RADIATION IN CONTAINMENT

Performance Checklist :

Element :

OBTAIN AND REVIEW
ONOP-RP-3

Comments :
Critical Task? N

Satisfactory

Element :

ENSURE AUTO ACTIONS
HAVE OCCURRED

Comments :
Critical Task? N

Satisfactory

Element :

VERIFIES CONTAINMENT
EVACUATION ALARM
AND CONTAINMENT
VENTILATION ISOLATION

Comments :
Critical Task? N

Satisfactory

Standards : Conditions :

OBTAINS AND REVIEWS Cue: You Have The Correct

CORRECT REV OF Rev. of the Procedure

ONOP-RP-3 1. Reactor Pit Sump Pump is ON
2. Spent Fuel Pit Low Level
Alarm Has Annunciated

Unsatisfactory

Standards : Conditions :

DETERMINE CONDITION OF Cue: R-5 Has Not Annunciated

R-5, “FSB AREA RAD MONITOR”

CONTACTS CONTROL ROOM

FOR R-5 STATUS

Unsatisfactory
Standards : Conditions :

CONTAINMENT EVAC ALARM Cue: Containment Evac Alarm
AND CONTAINMENT AND Cont. Vent Isol
VENTILATION ISOLATION Have Been Initiated
ARE ORDERED TO CONT RM From The Control Room

Unsatisfactory
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Element :

4 ORDERS NON-ESSENTIAL
PERSONNEL TO EVACUATE
CONTAINMENT AND FSB

Comments :
Critical Task? N

Satisfactory

Element :

5 CLOSE SPENT FUEL POOL
ISOLATION GATE, AND

APPLY AIR TO GATE SEAL
Comments :
Critical Task? Y

Satisfactory

Standards :

SELECTS WHO IS NON
ESSENTIAL AND HAS
THEM EVACUATE
CONTAINMENT AND FSB

Unsatisfactory

Standards :
ORDERS SPENT FUEL POOL

ISOLATION GATE SHUT, AND
ORDERS STATION AIR
APPLIED TO THE SEAL

Unsatisfactory

Indian Point 3

Week of December 8, 2(103

Conditions :

Consider: Needs Refueling Machine
Operator, Upender Operator

(Cont, and FSB), Transfer Tube
Gate Valve Operator Functions
Tasks Needed To Complete, Safely
Move Fuel Into Core, Close Transfer
Tube Gate Valve, Close Swinging
Gate In Spent Fuel Pool,

Move Transfer Cart To Containmen:

Conditions :

Cue: Spent Fuel Pool Isolation

Gate Is Shut (Swings Into Position),
and Air Is Applied To The Seal. Ha¢
Candidate Point Out

Locations In FSB
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Element :

SEND THE FUEL TRANSFER

CONVEYER TO THE
CONTAINMENT

AND CLOSE THE FUEL
TRANSFER TUBE GATE
VALVE

Comments :
Critical Task? Y
Satisfactory

Element :

DIRECT HEALTH PHYSICS

TO CONSTANTLY MONITOR

AND REPORT RAD LEVELS
TO THE REFUELING SRO
FOR THE CONTAINMENT
AND FSB

Comments :
Critical Task? N
Satisfactory

Element :

IF THE LEAK IS SMALL
THEN INITIATE BLENDED
MAKE UP OF THE RCS

Comments :

Critical Task? N

Indian Point 3 Week of December 8, ()0
Standards : Conditions :
ORDERS THE FUEL TRANSFER Cue: The Conveyer Has Been
CONVEYER MOVED TO THE Moved To The Containmen::
CONTAINMENT, AND ORDERS and the Fuel Transfer Tube
THE FUEL TRANSFER TUBE GATE Gate Valve Is Shut.
VALVE CLOSED (Ensure Candidate Knows V/iy
Conveyor Must Move To
Containment- To Shut Fuel
Transfer Tube Gate Valve

Ensure Candidate Knows
Location of Transfer Tube Cale

Valve and Handle.) (Handle 13
On Floor Near Transfer Cart
Control Station, Squared En/
Goes On Stem In Pool.
Clockwise To Close.)
Unsatisfactory
Standards : Conditions :
DIRECTS HEALTH PHYSICS Cue: Rad Levels Are Currently Norra
TO CONSTANTLY MONITOR  Monitoring Will Be Continuous
AND REPORT RAD LEVELS
TO HIMSELF, FOR THE
CONTAINMENT AND FSB
Unsatisfactory
Standards : Conditions :

DETERMINES THAT BLENDED Cue: The Leak Is Considered LARC i,
MAKEUP IS NOT APPROPRIATE Cue: Containment Water Level is 47

FOR THE CURRENT SITUATION

Feet
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Satisfactory Unsatisfactory
Standards : Conditions :

IF THE LEAK IS LARGE VERIFIES CONTROL ROOM Cue: The Leak Is Considered LARGE,
ENOUGH TO ESTABLISH ESTABLISHES RECIRC FLOW  Cue: SI-MOV-1802A Is Open
RECIRC PUMP OPERATION IN ACCORDANCE WITH STEPS 31 Recirc Pump Has Been Startec
(48’ 2” IN CONT), THEN DETAILED TO THE LEFT Flow Has Been Balanced With
OPEN SI-MOV-1802 A or B Leakage, and Containment Sump
START 1 RECIRC PUMP, Pumps are Stopped
ESTBLISH A BALANCE OF
FLOW TO LEAKAGE WITH
SI-HCV-638 or 640, STOP
CONTAINMENT SUMP PUMPS
Comments :
Critical Task? N

Satisfactory Unsatisfactory
Element : Standards : Conditions :

PLACE THE IRRADIATED BASED ON CUE, RECOGNIZES Cue: Motion Has Just Been Initiatec|
FUEL ASSEMBLY INTO ANY THAT ASSEMBLY SHOULD BE By The Bridge/Trolley From The Core
ACCESSIBLE CORE PLACED BACK INTO THE CORE Toward The Upender, Mast is
LOCATION, UNLATCH PER STEP 5.2.1, AND UNLATCH  lowered and assembly is placed
AND RAISE MAST AND RAISE THE MAST, HOWEVER in the core and unlatched.

OTHER LOCATIONS ARE
AVAILABLE IN THE PROCEDURE.
Comments :
Critical Task? Y
Satisfactory Unsatisfactory
Element : Standards : Conditions :

CHECK THAT THERE IS UPON CUE, RECOGNIZES Cue: There Is No Assembly In The
NO ASSEMBLY IN THE THE STEP IS N/A RCC Change Fixture
RCC CHANGE FIXTURE
Comments :

Critical Task? N
Satisfactory Unsatisfactory
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Element :

CHECK THAT THERE IS
NO ASSEMBLY IN THE
UPENDER (EITHER SIDE).
Comments :

Critical Task? N

Satisfactory

Element :

CHECK THAT THERE IS

NO ASSEMBLY SUSPENDED
FROM THE SPENT FUEL
HANDLING TOOL

Comments :

Critical Task? N

Terminating Cues :

Indian Point 3 Week of December 8, 2 7).
Standards : Conditions :
UPON CUE, RECOGNIZES Cue: There Is No Assembly In Eithe:
THE STEP ISN/A Upender

Unsatisfactory

Standards : Conditions :
UPON CUE, RECOGNIZES Cue: There Is No Assembly Suspen:icd
THE STEP IS N/A From The Spent Fuel Handling Tool

MITIGATING ACTIONS ARE COMPLETE FOR THE LOSS OF REFUELING POOL LEVEL, THIS JPM [¥

COMPLETE
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Candidate Cue Sheet

REFUELING ACTIVITIES ARE IN PROGRESS. THE CORE IS CURRENTLY
BEING FULLY OFFLOADED FOR RHR MAINTENANCE.

42 ASSEMBLIES HAVE BEEN MOVED TO THE SPENT FUEL PIT.

THERE IS CURRENTLY AN IRRADIATED FUEL ASSEMBLY IN THE
REFUELING BRIDGE MAST, AND THE REFUELING BRIDGE IS
POSITIONED OVER THE CORE.

FUEL TRANSFER CART IS IN THE SPENT FUEL SERVICES BUILDING
WITH AN IRRADIATED FUEL ASSEMBLY ON BOARD.

THE UPENDER IN CONTAINMENT IS CURRENTLY LOWERED.

ANNUNCIATOR “HIGH LEVEL REACTOR PIT” HI AND HI HI HAVE
ALARMED

THE REACTOR PIT SUMP PUMP INDICATES “ON” ON PANEL SAF
CONTAINMENT WIDE RANGE LIQUID LEVEL IS READING 49 FEET

YOU ARE THE FUEL HANDLING SUPERVISOR IN THE VAPOR
CONTAINMENT, YOU NOTICE THAT REFUELING CAVITY LEVEL
HAS LOWERED 2 FEET OVER A 15 MINUTE PERIOD INDICATING
A LARGE LEAK IS OCCURRING. YOU RECEIVE A REPORT FROM
THE CONTROL ROOM THAT BASED ON CONTAINMENT SUMP
LEVEL AND REPORTS FROM THE LOWER LEVELS OF
CONTAINMENT THAT THERE IS A LEAK FROM THE REFUELING
CAVITY.

YOU ARE TO RESPOND TO THE LOSS OF REFUELNG CAVITY
WATER LEVEL PER ONOP-RP-3 “LOSS OF REFUELING CAVITY
LEVEL DURING REFUELING”.

FOR THE PURPOSES OF THIS JPM, THE DISCUSSION OF THE
ACTIONS WILL TAKE PLACE IN THE FUEL SERVICES BUILDING,
AND APPROPRIATE CUES WILL BE GIVEN BY THE EXAMINER AS
IF YOU ARE ON THE MANIPULATOR CRANE IN THE VAPOR
CONTAINMENT.
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Number:

Title: Revision Number:

ONOP-RP-3 LOSS OF REFUELING CAVITY WATER LEVEL 7

DURING REFUELING

1.0

2.0

REVISION SUMMARY PAGE
(THIS PROCEDURE HAS NO FOLDOUT PAGE)

REASON FOR REVISION

1.1.  Incorporate feedback

SUMMARY OF CHANGES

2.1. Revised Step 1.1.2 per operator markup.

2.2. Added new Step 1.1.3 per operator markup.

2.3.  Moved note that was previously after Step 4.4to before Step 4.4. (ip3-1369)

2.4. Changed Steps 4.4, 4.5 & 4.6 from Instruct to DIRECT.

2.5. Made numerous editorial changes throughout the procedure for IF, THEN statements.
(No rev bars)

2.6. Revised Note before Step 5.2. (ip3-1369)

2.7. Revised Note before Step 5.7.1 (Operator Markup)

2.8. Extensively revised Step 4.8 and made it a continuous action step.

2.9. Revised step 5.7.3 to make it a contingency based on the amount of water loss in the

VC.

Page 2 of 11
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Number: Title:

Revision Number:

ONOP-RP-3 LOSS OF REFUELING CAVITY WATER LEVEL 7

DURING REFUELING

1.0

DURING REFUELING OPERATIONS, {F AN EVENT OCCURS WHICH CAUSES
DRAINAGE OF THE REFUELING CAVITY, POTENTIAL RADIOLOGICAL HAZARDS TO
PERSONNEL IN THE CONTAINMENT BUILDING AND THE FUEL STORAGE BUILDING
(FSB) MAY RESULT. AN IRRADIATED FUEL ASSEMBLY, EXPOSED PARTIALLY OR
ENTIRELY TO AIR MAY PRESENT RADIATION FIELDS OF 50,000 R/HR. AT 30 FT.

CAUTION

Events covered by this procedure may lead to implementation of the Emergency Plan and
classification using the Emergency Plan Volume I, Table 4-1.

NOTE

PURPOSE

1.1.  This off normal responds to a loss of Refueling Cavity level.

1.1.1. Under a condition of gross cavity seal failure or steam generator nozzle dam
failure with no operator action initiated, the refueling cavity will drain to the
elevation of the reactor vessel flange (69' - 1 1/2"). If this were to occur, fuel
assemblies suspended from either the manipulator crane or spent fuel
handling tool, located vertically in either upender or located in the RCC
change fixture would be partially or entirely exposed to air. Specifically:

1.1.1.1.

1.1.1.2.

1.1.1.3.

1.1.1.4.

1.1.1.5.

Fuel assemblies suspended from the manipulator crane or spent
fuel handling tool (assuming both the isolation gate and the fuel
transfer tube gate valve are open), at elevations typical of fuel
movement, would be entirely exposed to air.

Fuel assemblies in either upender (in a vertical position) or in the
RCC change fixture would be exposed to 14.25 inches of air.

Fuel assembilies in either upender (in a horizontal position) would
be submerged in 11.86 feet of water.

Fuel assemblies in the spent fuel pool would be submerged in
11.75 inches of water (assuming both the isolation gate and the
fuel transfer tube gate valve are open).

Damaged fuel assemblies U12, U21 and T64 located in SFP
locations SS-37, SS-39 and SS-41 respectively, would be
submerged in 2.75 inches of water.

Page 3 of 11
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Title: Revision Number:

ONOP-RP-3 LOSS OF REFUELING CAVITY WATER LEVEL 7

DURING REFUELING

1.1.2. A loss of cavity water level will cause the entire upper internals package to be
exposed to air. Although the radiation fields resulting from the upper internals
package alone would be significantly lower than those resulting from an
exposed irradiated fuel assembly, a radiological hazard may still exist. In this
case, the actions taken should be based solely on the potential radiological
hazard to personnel.

1.1.3. A loss of refueling water level through the cavity drain is treated as a special
case because the lower cavity will not be an acceptable storage location for
an irradiated fuel assembly.

2.0 SYMPTOMS/ENTRY CONDITIONS

21.

Any one or more of the following may be indicaﬁve of this off-normal condition:
2.1.1. Visual observation of the incident.

2.1.2. Annunciation of the "HIGH LEVEL REACTOR PIT" alarm (Hi and Hi-Hi).
2.1.3. The reactor pit sump pump indicates "On" on panel SAF.

2.1.4. Increase in the containment sump and recirculation sump level indicators and
annunciation of the "CONTAINMENT SUMP OVERFLOW" alarm.

2.1.5. Annunciation of the "SPENT FUEL PIT LEVEL" alarm.

2.1.6. Increase in containment wide range liquid level recorder.
21.7. Abnormally high readings or alarms on any of the following Area Radiation
Monitors:

e Containment Area Radiation Monitor R-2.

e Incore Instrumentation Room Area Radiation Monitor R-7.
¢ Containment High Range Area Monitors R-25 and R-26.
¢ Fuel Storage Building Area Radiation Monitor R-5.

2.1.8. Alarms on local portable monitors.

Page 4 of 11
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ONOP-RP-3

Title:

LOSS OF REFUELING CAVITY WATER LEVEL
DURING REFUELING

Revision Number:

7

3.0 AUTOMATIC ACTIONS

¢ The exhaust fan will start (if not already running).

¢ The sliding door will close.

e Station Air will inflate the seals on all FSB perimeter doors.

4.0  INITIAL OPERATOR ACTIONS

4.1.  Ensure that the proper automatic actions have occurred.

3.1. IF the FSB Area Radiation Monitor, R-5. annunciates, THEN the following will occur:

* The FSB supply fans will stop and their outlet dampers will close {if fan was in
service).

e The inlet and outlet dampers of the charcoal filter will open (if not blocked
open).

4.2.  Sound the containment evacuation alarm and initiate containment ventilation isolation.

4.3.  Evacuate all non-essential personnel from the Containment Building and FSB.

NOTE

If the leak is small and it is desired to slow the rate of level decrease, the transfer tube
gate valve may remain open and station air removed from the isolation gate to allow
leakage from the spent fuel pool into the refueling cavity. This condition will provide more
time for irradiated fuel assembly placement. Radiation levels in the FSB must be closely
monitored and carefully considered in this condition.

4.7.  IF the leak is small THEN, initiate blended make-up to the RCS.

4.4.  DIRECT refueling operators to close the spent fuel pool isolation gate and to apply
station air to the gate seal.

4.5. DIRECT refueling operators to return the fuel transfer conveyor to containment, if
necessary, and close the fuel transfer tube gate valve.

4.6. DIRECT Health Physics personnel to constantly monitor radiation levels in the
Containment Building and FSB and to keep the CR and Refueling SRO continuously
updated.

ONOP-RP-3
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ONOP-RP-3 LOSS OF REFUELING CAVITY WATER LEVEL 7
DURING REFUELING

5.0

F___-___—_—___—_—_———_q
4.8. *IF the leak is large enough so that conditions are established for recirculation

pump operation (48'-2" containment water level), THEN PERFORM the following:* I

4.8.1. OPEN SI-MOV-1802A OR B.

4.8.2. START one Recirc Pump to return water to the refueling cavity.

4.8.3. ESTABLISH a balanced flow between cavity leakage and recirc pump discharge

by using SI-HCV-638 or 640.

4.8.4. SECURE the Containment Sump Pumps in order to ensure recirculation water

inventory.

4.8.5. IF containment water level drops below 48'-2", THEN PERFORM the following

immediately
4.8.5.1. TRIP the Recirc Pump.
485.2. CLOSE SI-MOV-1802A & B.

CAUTION

PRIOR TO INSTALLING THE FILTER BYPASS BLOCKING ASSEMBLIES, THE
CHARCOAL FILTER INLET AND OUTLET DAMPERS SHOULD BE MANUALLY
BLOCKED OPEN TO PROTECT THE FANS AND DUCT WORK AGAINST A DEAD
HEAD CONDITION.

AN IRRADIATED FUEL ASSEMBLY, EXPOSED PARTIALLY OR ENTIRELY TO AIR,
PRESENTS AN EXTREME RADIOLOGICAL HAZARD. RADIATION FIELDS OF 50,000
R/HR. AT 30 FT. ARE LIKELY.

SUBSEQUENT ACTIONS

5.1. IF R-5 alarmed, ensure the charcoal filter bed inlet and outlet dampers have opened (if

not already blocked open), THEN install the upper and lower charcoal filter bypass
blocking assemblies (if not already installed).

51.1. Secure exhaust fan while operator is installing the bypass panel assemblies.

Page 6 of 11
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ONOP-RP-3 LOSS OF REFUELING CAVITY WATER LEVEL 7
DURING REFUELING

NOTE

o Depending on the location of any irradiated fuel assembly in transit, the operator
should proceed to the applicable section of this procedure

¢ Annunciation of the "High Level Reactor Pit" alarm is a positive indication of a cavity
seal or nozzle dam failure

e The locations listed for fuel assembly placement are listed in preferential order,
however, the final decision for placement should be based on:

o Rate of decrease of the refueling cavity water level and the source of the leakage.

Location of fuel assembly in transit.

o}
o Available locations for placement.
o Possibility of having multiple fuel assemblies in transit and their locations.

5.2. Irradiated Fuel Assembly Suspended By The Manipulator Crane

5.2.1. Place the irradiated fuel assembly into any accessible core location.

5.2.1.1.  Unlatch the assembly and raise the mast clear of the fuel.

OR
5.2.2. IF the upender is available, THEN place the irradiated fuel assembly into the
upender.
5.2.2.1. Unlatch the assembly and raise the mast until the "gripper up
disengaged" light is illuminated.
5.2.2.2. Lower the upender to its horizontal position.
OR

5.2.3. Place the irradiated fuel assembly directly west of the RCC change fixture
beside the tracks in the transfer canal.

5.2.3.1. Lower the fuel assembly until it just touches the floor ("slack cable
light illuminated). Do not unlatch the fuel assembly from the
crane.

Page 7 of 11
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DURING REFUELING
5.3. Irradiated Fuel Assembly Located In The RCC Change Fixture

53.1.

5.3.2.

5.3.3.

5.3.4.

5.3.5.

5.3.6.

The Refueling SRO shall determine whether time permits to move the fuel
assembly (or assemblies) to another location. This determination should be
based on visual observation of the rate of decrease of the refueling cavity
water level and rate of increase of radiation levels.

IF an RCCA is suspended by the RCC change fixture THEN, place the RCCA
back into the fuel assembly and unlatch it from the fixture.

Place the irradiated fuel assembly into any accessible core location.

5.3.3.1.  Unlatch the assembly and raise the mast clear of the fuel.

IF the upender is available THEN, place the irradiated fuel assembly into the
upender.

5.3.4.1. Unlatch the assembly and raise the mast until the "gripper up
disengaged" light is illuminated.

5.3.4.2. Lower the upender to its horizontal position.

Place the irradiated fuel assembly directly west of the RCC change fixture
beside the tracks in the transfer canal.

5.3.5.1. Lower the fuel assembly until it just touches the floor ("slack cable"
light illuminated). Do not unlatch the fuel assembly from the
crane.

IF an RCCA is stored in the RCC change fixture THEN, leave it there.

Page 8 of 11
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ONOP-RP-3

LOSS OF REFUELING CAVITY WATER LEVEL 7
DURING REFUELING

5.4. Irradiated

Fuel Assembly Located In Either Upender

54.1.

54.2.

Lower the upender into its horizontal position.

If necessary, move the conveyer to the containment side of the fuel transfer
tube and close the transfer tube gate valve.

5.5. Irradiated Fuel Assembly Suspended From The Spent Fuel Pool Handling Tool

5.561.

OR
5.5.2.

OR
5.5.3.

Place the irradiated fuel assembly into any accessible spent fuel pit location.

5.5.1.1. Unlatch the assembly and raise the handling tool clear of the fuel.

IF the upender is available, THEN place the irradiated fuel assembly into the
upender.

5.5.2.1. Unlatch the assembly and raise the handling tool clear of the
upender. .

5.5.2.2. Lower the upender into its horizontal position.

5.5.2.3. Move the conveyer to the containment side of the fuel transfer
tube and close the transfer tube gate valve.:

Place the irradiated fuel assembly directly east of the transfer system in the
transfer canal or in the fuel cask area.

5.5.3.1. Lower the fuel assembly until it just touches the floor. Do not
unlatch the fuel assembly from the handling tool.

5.6. Leakage Through Refueling Cavity Drain

pool storage racks.

In this condition, the only locations for safe storage are the reactor core and the spent fuel

NOTE

5.6.1.

5.6.2.

5.6.3.

Place the irradiated fuel assembly in the reactor core or the spent fuel pool
storage racks depending on location (Containment or FSB).

Unlatch the fuel assembly and raise the mast or tool clear of the fuel.

Make all efforts to close the fuel transfer tube gate valve if not previously
done.

Page 9 of 11
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ONOP-RP-3 LOSS OF REFUELING CAVITY WATER LEVEL 7
DURING REFUELING

5.7. Leakage While Moving The Upper Or Lower Internals

CAUTION

EXTREMELY HIGH RADIATION FIELDS WILL EXIST IF THE LOWER INTERNALS IS
PARTIALLY OR ENTIRELY EXPOSED TO AIR. ALTHOUGH THE RADIATION FIELDS
WILL BE SIGNIFICANTLY LOWER FROM AN EXPOSED UPPER INTERNALS, A
RADIATION HAZARD MAY STILL EXIST.

NOTE

All attempts should be made to place the internals back into the reactor vessel. If the
refueling cavity were to drain to the vessel flange elevation, the entire upper internals
would be exposed to air if seated in the storage stand. [f the refueling cavity were to fully
drain through the cavity drain, the entire lower internals would be exposed to air if seated
in its storage stand.

57.1. IF the polar crane is connected to the internals and the internals is not seated
in its storage stand, THEN:

5.7.1.1. Make all attempts to place the internals back into the reactor
vessel.

OR

5.7.1.2.  Place the internals into its storage stand location.

5.7.1.3. IF the internals are seated in its storage stand, THEN do not
attempt to move it.

5.7.2. IF it is determined by the Refueling SRO that it is impossible to place all
irradiated fuel assemblies into any of the safe locations listed or its unsafe for
personnel to continue such attempts, THEN:

5.7.21. Verify that all fuel assemblies are physically secure.

5.7.2.2. Evacuate all personnel from the Containment Building and the
Fuel Storage Building.

5.7.2.3. Verify that all personnel have evacuated the Containment Building
and Fuel Storage Building.

Page 10 of 11
ONOP-RP-3




Number:

ONOP-RP-3

Title: Revision Number:
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DURING REFUELING

5.7.3.

5.7.4.

5.7.5.

5.7.6.

IF VC Sump level is rising due to loss of Reactor Cavity level, THEN
SECURE the containment sump pumps in order to ensure recirculation water
inventory. This is done by placing their control switches, located on the
Waste Disposal Panel, into the "Off" position.

IF blended make-up or internal recirculation is unavailable, THEN consider
using external recirculation using the RHR pumps for returning water to the
refueling cavity.

IF the previous make-up or recirculation of spilled water is of sufficient
quantity to allow movement of any irradiated fuel assemblies which have not
yet been placed into a safe location, THEN proceed as per Section 5.0.

Verify that RHR is in service.

The remaining steps may not be possible to perform if the FSB has been evacuated.

NOTE

5.7.7.

5.7.8.

5.7.9.

5.7.10.

Verify that the spent fuel pool isolation gate has been closed and station air
has been applied to the gate seal. Isolate the FSB from the containment
building by closing the fuel transfer tube gate valve, if not previously done.

Stop the spent fuel pool cooling pumps if the level in the pool decreases to a
point near or below the pump suction (i.e. approximately six feet below the
normal level of the pool).

If necessary, initiate make-up to the spent fuel pool and start a spent fuel pool
cooling pump when possible as per SOP-SFP-1.

Have the chemist sample and analyze the RCS and spent fuel pool to verify
adequate boron concentration. If necessary, adjust as per SOP-CVCS-3 and
SOP-SFP-1 respectively.
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JPM Tasks
Task ID: 2.3.8 Description: ~PERFORM CALCULATIONS FOR A GASEOUS
RADIOACTIVE RELEASE PERMIT
Trainee: Evaluator:
Evaluator Signature Date
Trainee Performance: Satisfactory Unsatisfactory
Start Time Stop Time:

When I tell you to begin, you are to perform the task listed above. I will describe general

conditions standard(s), initiating cue(s), and answer any questions you have. I will provide

access to any tools necessary to perform the task. You may use any approved reference material normally
available. To satisfactory complete this task, you must perform or simulate each critical element correctly.
You are to inform the examiner when you have completed the task.

Method of Testing: Actual Performance in the Classroom

General Comments (For Evaluator Use):

Task Conditions:

THE CALCULATIONS FOR THE GDT CURIE CONTENT, PLANT VENT RELEASE RATE, ALLOWAB _3
GDT RELEASE RATE, RELEASE TIME, AND R-44 ALARM SETPOINT ARE DONE WITHIN 25% OF
ACTUAL VALUES.

Task Standards :

PERFORM CALCULATIONS FOR A GASEOUS RADIOACTIVE RELEASE PERMIT IN ACCORDANCE
WITH SOP-WDS-013

K&A #: SYSTEM GENERIC 2.3.8 KNOWLEDGE OF THE PROCESS FOR PERFORMING A PLANNED
GASEOUS RADIOACTIVITY RELEASE

IMPORTANCE FACTORS: SRO=3.2

Estimated Completion Time: 35 min
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Tools Needed:

CALCULATOR

Initiating Cues :

USING SECTION 4.2 of SOP-WDS-013, “GASEOUS WASTE RELEASES”, PERFORM CALCULATIONS
IN ACCORDANCE WITH STEPS 4.2.9- 4.2.19 TO COMPLETE ATTACHMENT 1, “GASEOUS WASTE
RELEASE PERMIT” FOR 33 LARGE GAS DECAY TANK. ‘

33 LGDT PRESSURE IS 87 PSIG

33 LGDT VOLUME IS 525 CUBIC FEET

THE 33 LGDT HAS BEEN ISOLATED AND SAMPLED BY CHEMISTRY

CHEMISTRY GRAB SAMPLE #03-050 TAKEN 2 HOURS AGO INDICATES THAT NOBLE GAS IN 33
LGDT IS 1.05E-3

A GASEOUS WASTE RELEASE PERMIT IS BEING PREPARED TO DISCHARGE THE DECAY TANK
DATA NECESSARY TO SUPPORT THE RELEASE PERMIT HAS BEEN COLLECTED AND RECORDE
ON ATT.1 OF SOP-WDS-013

THE CCR PERSONAL COMPUTER IS NOT AVAILABLE, AND THE SOFTWARE CAN NOT BE USED
THE PAB/VC EXHAUST FANS ARE IN SERVICE AND DISCHARGING AT 30,000 SCFM

R-27 CHANNEL 4 IS READING 10 uc/sec, WITH AN ALARM SETPOINT OF 3.08E+3 uc/sec, AND AN
ALERT SETPOINT OF 1.05E+3

Safety Considerations :

NONE

Consequences of Inadequate Performance:

INACCURATE RELEASE LIMITING SETPOINTS, POSSIBLE RELEASE RATE ABOVE LEVEL
PERMISSIBLE
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Performance Checklist :

Element :

OBTAIN AND REVIEW

SOP-WDS-013, ENTER

DATAIN 4.2.9

Comments :

Critical Task? N
Satisfactory

Element :

DETERMINE GDT CURIE

CONTENT

Comments :

Critical Task? Y
Satisfactory

Element :

DETERMINE AVAILABLE

RELEASE RATE (D), IN

Uci/sec

Comments :

Critical Task? Y

Satisfactory

Indian Point 3 Week of December 8, 29:

Standards : Conditions :

OBTAINS AND REVIEWS
SOP-WDS-013, STEPS

4.2.9-4.2.19, ENTERS ITEM 4

525 CUFT, ITEM 7 TODAY 2 HRS AGO
ITEM 6- 1.05E-3 uci/cc

Unsatisfactory

Standards : Conditions :

PERFORMS THE FOLLOWING
CALCULATION AND RECORDS

ON ATT. 1

A=(1.93E+03)*C*V*P
A=(1.93E+03)*(1.05E-3)*(525)*(101.7)= 1.08E+5
Acceptable Range-(8.1e+4-1.35¢+5)

Unsatisfactory

Standards : Conditions :

WITH R-27, CHAN 4 IN
SERVICE, DETERMINE (D)
BY SUBTRACTING THE
CURRENT READING FROM
THE ALARM SETPOINT
D=3.08E+3-.01E+3=3.07E+3
Acceptable Range-
(2.302E+3-3.838E+3)

Unsatisfactory

4
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Element : Standards : Conditions :
4 RECORD N/A ON ATT. 1 RECORDS N/A ON ATT. 1

FOR I-131 ACTIVITY, FOR I-131 ACTIVITY,

CALCULATED ALARM CALCULATED ALARM

SETPOINT, CALCULATED SETPOINT, CALCULATED

R-12 AUTO CLOSURE R-12 AUTO CLOSURE

SETPOINT, ACTUAL R-12 SETPOINT, ACTUAL R-12

AUTO CLOSURE SETPOINT AUTO CLOSURE SETPOINT

omments :
Critical Task? N
Satisfactory Unsatisfactory

Element : Standards : Conditions :
5 RECORD DISCHARGE RECORDS MONITOR AND Cue: Values Given On Cue Sheet

MONITOR AND ACTUAL SETPOINT

ALARM SETPOINT FOR

DISCHARGE MONITOR

ON ATT. 1

Comments :

Critical Task? N

Satisfactory Unsatisfactory

Element : Standards : Conditions :
6 DETERMINE MAX ALLOWED PERFORMS CALCULATION

RELEASE RATE IN SCFM , AND RECORDS ON ATT. 1

USING EMAX= D/(C*472) EMAX= D/(C*472)

EMAX= 3.07E+3/(1.05E-3)*472= 6195
Acceptable Range- (4646-7743)
Comments :
Critical Task? Y

Satisfactory Unsatisfactory
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lement :

7 SELECT A CONSERVATIVE
ACTUAL RELEASE RATE (E)

Comments :
Critical Task? N
Satisfactory

lement :

8 DETERMINE CONSERVATIVE
RCV-014 LIFT SETTING USING
“E” AND ATT 12

Comments :
Critical Task? N
Satisfactory

lement :
9 RECORD EMAX, E, AND
RCV-014 SETTINGS

Comments :
Critical Task? N

Satisfactory
lement :

10  DETERMINE CALCULATED
RELEASE RATE “R”

Comments :
Critical Task? N

Satisfactory

Indian Point 3

Standards :

USES NOTE AND CALCULATES
E AS 1% OF EMAX

E=.01 X 6195=62

Acceptable Range- 47-77

Unsatisfactory

Standards :

FROM TABLE RCV-014 %
OPEN IS 84%

Acceptable Range-72%- 89%

Unsatisfactory

Standards :
VERIFIES VALUES RECORDED
NOTES THEY ARE IN ERROR

Unsatisfactory
Standards :
PERFORMS CALCULATION
R=E x Cx 472
R= 62 x 1.05E-3x 472=30.7 uc/sec
Acceptable Range- 23.0-38.4 uc/sec

Unsatisfactory

Conditions :

Conditions :

Conditions :

Conditions :

Week of December 8, .')0.
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Element : Standards : Conditions :

11 DETERMINE IF CALCULATED DETERMINES CALCULATED
RELEASE RATE IS GREATER = RELEASE RATE IS LESS THAN
THAN AVAILABLE RELEASE  AVAILABLE RELEASE RATE
RATE

Comments :
Critical Task? N

Satisfactory Unsatisfactory

erminating Cues :

TERMINATE THE JPM ONCE DETERMINATION IS MADE THAT CALCULATED RELEASE RATE IS
LESS THAN AVAILABLE RELEASE RATE.



NRC Operating Exam- JPM 4 Indian Point 3 Week of December 8, ' 0:

Candidate Cue Sheet

USING SECTION 4.2 of SOP-WDS-013, “GASEOUS WASTE RELEASES”,
PERFORM CALCULATIONS IN ACCORDANCE WITH STEPS 4.2.9-4.2.19 T()
COMPLETE ATTACHMENT 1, “GASEOUS WASTE RELEASE PERMIT” FOR.
33 LARGE GAS DECAY TANK.

33 LGDT PRESSURE IS 87 PSIG

33 LGDT VOLUME IS 525 CUBIC FEET

THE 33 LGDT HAS BEEN ISOLATED AND SAMPLED BY CHEMISTRY
CHEMISTRY GRAB SAMPLE #03-050 TAKEN 2 HOURS AGO INDICATES
THAT NOBLE GAS IN 33 LGDT IS 1.05E-3

A GASEOUS WASTE RELEASE PERMIT IS BEING PREPARED TO
DISCHARGE THE DECAY TANK

DATA NECESSARY TO SUPPORT THE RELEASE PERMIT HAS BEEN
COLLECTED AND RECORDED ON ATT.1 OF SOP-WDS-013

THE CCR PERSONAL COMPUTER IS NOT AVAILABLE, AND THE
SOFTWARE CAN NOT BE USED

THE PAB/VC EXHAUST FANS ARE IN SERVICE AND DISCHARGING AT
30,000 SCFM

R-27 CHANNEL 4 IS READING 10 uc/sec, WITH AN ALARM SETPOINT OF
3.08E+3 uc/sec, AND AN ALERT SETPOINT OF 1.05E+3
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ATTACHMENT 1,

GASEOUS WASTE RELEASE PERMIT FORM
(Page 1 of 1)

Tank/ Current .
System (1) 3 3 Lé DT Date/Time (2) Todla Y Mows  permit No. (3)_F-002

Date Time
Concentration of

Volume (4) 525 ft® Initial Pressure (5) g 7 psig  Noble Gas (C)(6) /.05E-3 pCi'e:
Grab Sample:(7) Sample #_03-650 Date 70/6/4\/ Time__ 2 hrs aq9o OR R-12 Monitor

(%]

VY
Activity (AY8)_ /. 08 € + & UCi Noble Gas lodine 131 Activity (8a) % uCii=
VC Purge Only

3
Calculated Release Rate (R)(9) 30 ’ 7 nCifsec Available Release Rate (D)(10) 0&7 3 uCilsec

Discharge Monitor (11) R- Py Actual Alarm Setpoint (12) 3,08 £+3 uCifs =
N
Calculated alarm setpoint (13) / ’4 pnCilsec Alert setpoint (14) /.05 £+3 HCilsec
r ™
R-12 Auto Closure/Alarm Setpoints: Calculated (15) / ’9 uCifce Actual (16) /A HCir

IF discharge monitor is OOS, THEN COMPLETE the. following:

¢ Monitor (17) placed out service @
Date Time
* Vent Sample:(18) Sample # : Date Time Results (19) UCilce:
(Noble Gas)
e Vent flow rate (20) cfm Continuous Release Rate (CR)(21) uCifsec
Release Calculations verified by (22)
Release Path Valve Alignment Verified (23)
CRS/SM

Discharge Authorized (24) Release Start (25)

CRS/SM Date Time
Final Pressure (26) psig Release Stop (27)

Date Time
Calculations Results: S (28) —_ Emax (29) 5 / 9 5 ft%/min
E(30) 6 ;l ft*/min RCV-014 Setting (31) g L/“ % open

Comments:(32)
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1.0

2.0

REVISION SUMMARY
(Page 1 of 1)

REASON FOR REVISION

1.1 Incorporated feedback (IP3-5347, 5649, 5813, 5816).

1.2  Procedure Upgrade.

SUMMARY OF CHANGES

2.1 Upgraded procedure by incorporating place keeping lines, no rev bars.

2.2  Step 2.5 corrected Con Edison IP2 Shift Supervisor to Unit 2 Shift Manager (IP3-
5649).

2.3  Steps 2.5, 2.6 and 4.7.1 changed Chemistry General Supervisor to Chemistry
Management.

24  Step 2.8.3 corrected Performance Group to Programs and Components
Engineering.

2.5 Deleted step 4.2.1 note, requirement of the tracking sheets no longer applies
(IP3-5813).

2.6  Corrected typo in step 4.2.12 bullet (IP3-5816)

2.7 Revised step 4.4.4 per chemist comment (IP3-5347).

28 Step 4.4.20.5 added sub step b) per Chemist feedback (IP3-5347).

2.9 Step 4.4.20.7 added sub step a) per Chemist feedback (IP3-5347).

2.10 Revised step 4.4.7 per Chemist feedback (IP3-5347).
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1.0

2.0

PURPOSE

1.1 This procedure establishes requirements for completion of radioactive gaseous
release permits per AP-11, Radioactive Effluents Control Program.

1.2  This procedure applies to the following gaseous releases:

L]

VC pressure relief

Large and small gas decay tanks

VC purge

RCS and SG primary side maintenance
Bldg ventilation with monitors OOS

PRECAUTIONS AND LIMITATIONS

2.1 Alarm setpoints specified in this procedure refer to Alarm value on channel
initiating any automatic isolation function.

2.2  Use of a particular release rate depends on expected evolution and rate of
release:

IF release rate is less than or equal to annual release rate,
THEN Shift Manager (SM) or CRS authorization is required.

IF release rate is greater than annual release rate AND less than or equal to
quarterly release rate, THEN Manager of Operations or Assistant Operations
Manager (AOM) authorization is required.

IF release rate is greater than quarterly release rate
AND less than or equal to instantaneous release rate,
THEN Vice President Operations IP3 authorization is required.

2.3  WHEN instantaneous or quérterly release limits are authorized,
THEN authorization SHALL be documented on release permit or appropriate
SOP-RM-010 Table in CRS Waste Permit Book.
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2.4 WHEN instantaneous release rate limit is used to perform a release,
THEN a review of calculations SHALL be performed by Radiological Engineering
or Chemistry:

s |F possible, THEN this review should be performed prior to release.
¢ Allowable release rate may be adjusted following review based on
ODCM allowed methodology.

2.5 By mutual agreement with Unit 2 Shift Manager, one unit can reduce or eliminate I
gaseous discharges to allow other unit to use full site permissible discharge rate:

e WHEN option is exercised, THEN SM SHALL document and Chemistry
Management SHALL be informed. |

2.6  WHEN a release is expected to continue greater than 2 days,
THEN a new release permit SHALL be issued each day:

e VC purge release permits may be terminated at discretion of Chemistry
Management and be considered as a continuous release until purge is
terminated.

e WHEN plant conditions change such that activity in VC may significantly
change, THEN a new permit SHALL be issued.

2.7 Concurrent releases are evaluated using remaining available release rate (D):

e This method assumes all currently approved releases are occurring
simultaneously.

e In this case, the table in Step 4.5.8 provides authorized release rate for each
pathway.

2.8 Preferred order of methods to obtain plant vent flow rate are as follows:
2.8.1  Flow instrument read out associated with R-27, on RM-23A module.
2.8.2  Flow instrument associated with CFMS display 255.

2.8.3 Programs and Components Engineering flow measurement for
associated fan/ventilation configuration or rated fan flow rate.
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3.0

2.9

2.10

2.1

212

213

2.14

2.15

R-27, Plant Vent Noble Gas Monitor, is the final effluent release monitor used in
calculations throughout this procedure:

e |F R-27 is OOS, THEN R-14 may be used provided setpoint is adjusted to
current authorized value.

¢ Method to substitute R-14 in release calculations is described in
Attachment 8.

Quarterly radiation monitor (RM) conversion factors are supplied by Chemistry
and maintained in Waste Permit Book in Control Room.

Digital RMs are equipped with an ALERT alarm:

o With the exception of R-11 and R-12, the Alert setpoint may be set (as per
SOP-RM-010) at CRS discretion to provide early indication of approaching
High Alarm setpoint.

e R-11 and R-12 Alert setpoint changes require concurrence from Chemistry or
HP due to VAPOR CONTAINMENT EVACUATION alarm, which occurs at
Alert setpoint.

WHEN this procedure is revised or changed per Temporary Procedure Change
(TPC), THEN a review SHALL be performed for impact on associated Control
Room Computer program.

Gaseous waste in gas decay tanks is evaluated prior to release for potential
impact on effluent limits. Further decay may be necessary based on ODCM
calculations performed by Chemistry.

IF a release has NOT been started within 24 hours after associated sample has
been obtained, THEN a new sample should be obtained and analyzed prior to
starting release {Reference 5.1.4}.

Release permits can be electronically generated from the Control Room (CR)
menu system, which prepares the permit per existing procedural instructions.

PREREQUISITES

3.1

Requirements of AP-11, Radioactive Effluents Control Program, for gaseous
releases have been reviewed.
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41.19.2 IF R-27 or R-14 alarm setpoint was adjusted AND other
current gaseous release permits do NOT require a release
rate greater than annual limit, THEN:

a) RE-ADJUST affected RM alert or alarm setpoint per
SOP-RM-008, Radiation Monitoring Control Cabinet
(Bantam 11/RM-23A Cabinet).

b) RECORD restored setpoint per SOP-RM-010,
Radiation Monitor Setpoint Control.

41.19.3 IF R-12 alarm setpoint was adjusted, THEN:

a) ADJUST R-12 alert and alarm setpoints to pre-release
values, or other values determined by Chemistry or HP,
as per SOP-RM-008.

b) RECORD as left setpoints per SOP-RM-010, Radiation
Monitor Setpoint Control. {Reference 5.1.1}

4.2 Large And Small Gas Decay Tank Release Permits

421 |IF Chemistry pre-release calculations determine that tank to be released
may approach effluent release limits or guidelines, THEN ENSURE tank
is allowed to decay for as long as reasonable such that effluent limits
are NOT challenged. {Reference 5.1.3}

NOTE
o Attachment 3 is an example of a completed release permit for LGDT Release.

¢ Number appearing in () at end of each step that requires data entry on
Attachment 1 corresponds to number for that data blank on Attachment 1.

422 RECORD the following information on Attachment 1, Gaseous Waste
Release Permit Form:

e Tank to be released as System (1)

e Tank initial pressure (5) {Reference 5.1.4}

e  Current date and time (2)
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4.2.3 PERFORM valve alignment to isolate tank and prepare to sample per
applicable attachment:

— & Attachment 9 LGDT Release Verification Alignments

— o Attachment 10 SGDT Release Verification Alignments

424 INITIATE IV of gas decay tank release path per applicable attachment:
—— o Attachment9 LGDT Release Verification Alignments

e  Attachment 10 SGDT Release Verification Alignments

42,5 ENSURE WD-PCV-1040, Gas Decay Tanks Release Header Pressure
Control Valve, is set to maintain approximately 20-psig downstream
pressure.

426 DIRECT Chemistry to sample isolated tank.

4.27 WHEN Chemistry has obtained a sample,
THEN CLOSE WD-PCV-1040 (set to less than 0) to isolate tank.

4.2.8 ASSIGN permit number (next consecutive number for gaseous release
permits) and RECORD on Attachment 1. (3)

NOTE

e Unpressurized volume in LGDT is 525 ft3.

e Unpressurized volume in SGDT is 40 ft.

429 RECORD the following on Attachment 1:

— ¢ Gas decay tank unpressurized volume (V) (4)

e  Chemistry sample #, date and time (7)

e  Concentration of Noble Gas (C) in tank (uCi/cc) (6)
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NOTE

1.93E+03 = (28,317 cc/ft3) * (1/14.7 atmospheres/psia)

4.2.10 DETERMINE total activity (A), in uCi, in gas decay tank and RECORD
on Attachment 1, as follows: (8)

421

A =(1.93 E+03) * (C) * (V) * (P), where:
C = Concentration of noble gas activity in tank (uCi/cc) (6)

V = unpressurized volume of tank (ft3) (4) .

P = initial pressure of tank, in psia (psia = psig + 14.7) (5)

DETERMINE available release rate (D), in uCi/sec as follows, and
RECORD on Attachment 1: (10)

42111

42.11.2

42113

IF R-27, Channel 4 is in service, THEN DETERMINE
available release rate (D) by calculating difference between
current alarm setpoint (normally annual limit, as per AP-11)
and current reading on R-27, Channel 4.

IF R-27, Channel 4 is OOS AND R-14 is in service,
THEN DETERMINE available release rate on R-14 per
Attachment 8.

IF both R-27, Channel 4 AND R-14 are OOS, THEN:
a) DIRECT Chemistry to sample Plant Vent.

b) CALCULATE Available Release Rate, (D) per
Steps 4.5.7 and 4.5.8.

¢) COMPLETE "discharge monitor OOS" section of
Attachment 1. (17) (18) (19)

RECORD N/A for the following on Attachment 1:

* lodine 131 Activity (8a)
e  Calculated alarm setpoint (13)

e Calculated R-12 Auto closure setpoint (15)

e  Actual R-12 Auto closure setpoint (16)
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4213 RECORD discharge monitor (11) and Actual Alarm Setpoint for
discharge monitor on Attachment 1. (12)

NOTE

472 = (28,317 cc/ft)/(60 sec/min)

4.2.14 DETERMINE maximum allowable release rate (Emax), in SCFM for this
release using the following equation:

Emax =D/ (C * 472), where:

Emax = Maximum allowable release rate (ft3/min)

D= Available Release Rate (uCi/sec) (10)

C= Concentration of noble gas activity in tank (uCi/cc) (6)
NOTE

Emax represents flow rate (SCFM) corresponding to release rate limit for this tank.
Maximum flow through RCV-014 at 20 psig is 120 SCFM.

IF Emax is greater than 120 SCFM, THEN this release will NOT approach current
alarm setpoint for any lift setting of RCV-014.

Typical conservative setting of RCV-014 is approximately 1% of Emax.
This setting results in a release rate corresponding to 1% of current alarm setpoint.

4.2.15 SELECT a conservative actual release rate (E), in SCFM that is less
than Emax for this release.

4.2.16 DETERMINE associated conservative percent lift setting, in % Open, for
RCV-014 using conservative actual release rate (E) in SCFM and
Attachment 12, RCV-014 Valve Position Table.

4.2.17 RECORD the following on Attachment 1:

— ¢ Emax - Maximum allowable release rate (ft3/min) (29)
e E-Actual Release Rate (ft3/min) (30)
— e Conservative percent lift setting for RCV-014 (% open) (31)
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NOTE
472 = (28,317 cc/it)/(60 sec/min)

4.2.18 DETERMINE Calculated Release Rate, (R) in nCifsec and RECORD on

Attachment 1, as follows: (9)

R=E*C™* 472, where:
R = Calculated Release Rate (uCi/sec)

E = Release rate for RCV-014 position (ft3/min) (30)

C = Concentration of noble gas activity in tank (uCi/cc) (6)

WHEN a new release rate has been authorized,
THEN a new alarm setpoint for RM must be established.

NOTE

4219

4.2.20

IE Calculated Release Rate (R) is greater than Available Release Rate
(D), THEN ESTABLISH a new alarm setpoint (S) as follows:

4.2.19.1

4.2.19.2

4.2.19.3

42194

42195

OBTAIN authorization for higher release rate per
Steps 2.2, 2.3, and 2.4.

e IF authorization can NOT be obtained,
THEN ALLOW gas decay tank to decay further and
TERMINATE Attachment 1.

ADJUST RM to new alarm setpoint (S) per SOP-RM-008,
Radiation Monitoring Control Cabinet (Bantam 11/RM-23A
Cabinet).

RECORD setpoint change per SOP-RM-01 0, Radiation
Monitor Setpoint Control.

RECORD setpoint change and the granting of applicable
permission on Attachment 1. (28)

RETURN to Step 4.2.11.

IF R-27 is operable, THEN ENTER an alert setpoint (at a value
between current alarm setpoint and expected release rate (R)) at
CRS discretion and RECORD on Attachment 1. (14)
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4221

ENSURE IV of gas decay tank release path per applicable attachment is
complete:

e Attachment 9 LGDT Release Verification Alignments
e Attachment 10 SGDT Release Verification Alignments

WHEN valve alignment has been verified, THEN:

42221 REQUEST CRS/SM sign for verification of release alignment
on Attachment 1. (23)

42222 REQUEST CRS/SM authorize release on Attachment 1. (24)

42223 OBTAIN key to permissive switch for RCV-014 and PLACE
switch in UNBLOCK (on Radiation Monitoring Control
Panel).

42224 OPEN WD-PCV-1040, Gas Decay Tanks Release Header
Pressure Control Valve, to maintain approximately 20-psig
downstream pressure.

CAUTION

¢ The following step initiates release to environment.

¢ Conservative setting SHALL NOT be exceeded.

4223
4224
4.2.25

42225 Slowly OPEN RCV-014, Plant Vent Radiation control valve,
to lift setting recorded on Attachment 1. (31)

RECORD Release Start date and time on Attachment 1. (25)
Periodically MONITOR plant vent activity.

WHEN tank is empty OR release is to be terminated, THEN:
42251 CLOSE RCV-014, Plant Vent Radiation control valve.

42252 CLOSE WD-PCV-1040, Gas Decay Tanks Release Header
Pressure Control Valve, by setting to less than 0.

4.2.25.3 PERFORM restoration section of applicable
Attachment 9 or 10 for released gas decay tank.

42254 RECORD Release Stop date and time and Final Pressure in
tank on Attachment 1. (27) (26).

42255 PLACE permissive switch for RCV-014 in
BLOCK and REMOVE key.
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4.2.26 [|F R-27 or R-14 alarm setpoint was adjusted AND current gaseous
release permits do NOT require a release rate greater than annual limit,
THEN:

42261 ADJUST affected alarm setpoint to the pre-release value per
SOP-RM-008, Radiation Monitoring Control Cabinet
(Bantam 11/RM-23A Cabinet).

4.2.26.2 RECORD as left setpoint per SOP-RM-010, Radiation
Monitor Setpoint Control {Reference 5.1.1}

4.2.27 ATTACH all valve alignment verification forms to release permit.

4.2.28 ALIGN waste gas decay tank as required for current plant conditions per
SOP-WDS-002, Gaseous Waste Disposal System Operation.
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CAUTION

e VC Purge System SHALL NOT be operated in Modes 1 — 4 per
LCO 3.6.3 Action Statement.

e The following releases can result in an extremely high release rate and SHALL be
conducted in cooperation with Chemistry and HP.

NOTE

» VC Purge Release permits SHALL be re-issued daily to reflect changing conditions
inside VC until purge is secure or reclassified.

e An example of a completed release permit is provided in Attachment 4.

» Number appearing in () at end of each step that requires data entry on
Attachment 1 corresponds to number for that data blank on Attachment 1.

4.3 VC Purge Release Permits

4.3.1  RECORD VC Purge as the System on Attachment 1. (1)
4.3.2  RECORD current date and time and N/A for Initial Pressure. (2) (5)

4.3.3  ASSIGN a permit number (normally next consecutive number gaseous
release permit number), and RECORD on Attachment 1. (3)

NOTE

* R-12 and a fan cooler unit SHALL be in service AND a Chemistry sample
SHALL be obtained for VC purges.

¢ |F VC purge is reclassified as Building Ventilation AND an effluent monitor (R-27 or
R-14) is in service per Radiological Environmental Controls (RECS) 2.2-1, Action 9,
THEN R-12 is NOT required to be in service.

e [F aVC purge is required following power operation,
THEN lodine 131 activity is recorded on permit before starting VC purge.
Subsequent recording of lodine 131 activity is NOT required.

4.3.4  OBTAIN VC Noble Gas concentration and grab sample number, date,
time from Chemistry AND RECORD on Attachment 1. (6) & (7)

4.3.5  IF this VC purge is following a period of power operation, THEN
OBTAIN and RECORD lodine 131 activity on Attachment 1. (8a)
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NOTE

1.89E+07 ccfsec = (40,000 f¥/min) * (28,317 cc/ft®)/(60 sec/min)

4.36

437

4.3.8

DETERMINE Calculated Release Rate (R) for both Noble Gas and
lodine (separately), using the following equation, and RECORD both on
Attachment 1. (9) ‘

R = (1.89E+07 cc/sec) * (C), where:

C = Concentration of Noble Gas (6) or lodine 131 Activity (8a) in
VC (uCifcc)

RECORD discharge monitor used on Attachment 1 (11).

RECORD current authorized discharge monitor alarm setpoint on
Attachment 1 (13). ’

NOTE

VC purges may require use of Instantaneous Release Rate.

43.9

4.3.10

4.3.11

4.3.12

IF either Calculated Release Rate (R) is greater than AP-11 Annual
Release Rate, THEN OBTAIN authorization for higher release rate as
described in Steps 2.2, 2.3, and 2.4.

IE ODCM Instantaneous Release Rate is to be used, THEN:

4.3.10.1 REQUEST Chemistry to calculate ODCM limit and expected
release rate.

4.3.10.2 ATTACH ODCM calculations to release permit.

IF either R is greater than ODCM release rate limit, THEN
ENSURE VC Purge is NOT performed and CONTACT Chemistry.

DETERMINE Available Release Rate (D) by calculating difference
between current alarm setpoint and current reading on effluent RM
(either R-27 or R-14) and RECORD on Attachment 1. (10)

. IE R-27, Channel 4 is OOS AND R-14 is in service,
THEN DETERMINE Available Release Rate on R-14 radiation
monitor as per Attachment 8.

e IF both R-27, Channel 4 AND R-14 are OOS, THEN
CONTACT Chemistry prior to proceeding with a VC Purge permit.
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4.3.13 IFE either Calculated Release Rate (R) is greater than Available Release
Rate (D), THEN OBTAIN authorization for higher release rate per
Steps 2.2, 2.3, and 2.4 OR DISCONTINUE processing release permit.

4.3.14 |F a new release rate has been authorized,
THEN ESTABLISH a new alarm setpoint for effluent RM as follows:

4.3.14.1 RECORD new release rate (S) and the granting of
applicable permission on Attachment 1. (28) (32)

43142 ADJUST applicable RM to new alarm setpoint (S) per
SOP-RM-008, Radiation Monitoring Control Cabinet
(Bantam 11/RM-23A Cabinet).

4.3.14.3 RECORD setpoint change per SOP-RM-010, Radiation
Monitor Setpoint Control.

NOTE

Auto closure setpoint for R-11, R-12, and R-27 SHALL be evaluated by Chemistry and
HP Management to prevent unnecessary closure.

4.3.15 RECORD discharge monitor (R14/27) and Actual alarm setpoint on
Attachment 1 (11) (12).

4.3.16 IF R-27 is operable, THEN ENTER an alert setpoint (at a value below
current alarm setpoint) at CRS discretion and
RECORD on Attachment 1. (14)

NOTE

1.89E+07 cc/sec = (40,000 ft¥/min) * (28,317 cc/ft’)/(60 sec/min)

4.3.17 DETERMINE R'-12 auto closure setpoint and
RECORD on Attachment 1: (15)

s R-12 setpoint (uCi/cc) = IR/(1.89E+07 cc/sec) where:

IR= AP-11 or ODCM instantaneous release rate,
as applicable (uCi/sec)

e IF necessary, THEN ADJUST R-12 auto closure setpoint to less
than or equal to calculated value and RECORD new value on

Attachment 1. (16)
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Valve alignment verification is NOT required for VC purges.

NOTE

4.3.18.1

4.3.18.2
4.3.18.3
4.3.184

4.3.18.5

4.3.18.6

4.3.18.7

4.3.18 WHEN permit is complete per AP-11 Attachment B Section 2.3, THEN:

RECORD "N/A" for the following on Attachment 1:

Release path valve alignment verification (23)

Volume (4)

Activity (A) (8)

E (30)

Emax (29)

RCV-014 setting (31)

REQUEST CRS/SM authorize release on Attachment 1. (24)

NOTIFY Watch Chemist that release is imminent.

INITIATE VC purge per SOP-CB-003, Containment Pressure
Relief And Purge System Operation.

RECORD date and time release is initiated on
Attachment 1. (25)

NOTIFY Watch Chemist that release has begun.

IF VC purge is required for longer than one day, THEN

a)

EVALUATE (with Chemistry Management, as required)
the following data once per day:

Calculated Release Rate (R) (9)
Available Release Rate (D) (10)

R-12 alarm setpoints (15) (16)

R-12 alert setpoint (not on permit)

R-11 alert/alarm setpoints (not on permit)
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NOTE

These setpoints may be subject to other planned releases.

b) CONSIDER lowering R-27/R-14 alert/alarm setpoints
per AP-11 sequence of limits, targeting initial
pre-release setpoint as final objective.

4.3.19 WHEN VC activity reaches baseline value prescribed by Chemistry
Management, THEN PERFORM one of the following:

— e SECURE VC purge per SOP-CB-003, Containment Pressure Relief
And Purge System Operation.

—— o RECLASSIFY Purge as Continuous Building Ventilation as
VC Purge is complete.

4.3.20 WHEN VC purge is complete, THEN:
43201 RECORD Release Stop date and time on Attachment 1. (27)
4.3.20.2 RECORD N/A for Final Pressure on Attachment 1. (26)

4.320.3 |F R-27 or R-14 alarm setpoint was adjusted AND other
current gaseous release permits do NOT require a release
rate greater than annual limit, THEN:

a) ADJUST affected RM alarm setpoint to its pre-release
value per SOP-RM-008, Radiation Monitoring Control
Cabinet (Bantam 11/RM-23A Cabinet).

b) RECORD as left setpoint per SOP-RM-010, Radiation
Monitor Setpoint Control. {Reference 5.1.1}
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44 RCS And SG Primary Side Maintenance

CAUTION

The following releases can result in an extremely high release rate and
SHALL be conducted in cooperation with Chemistry and HP.

NOTE
* RCS or SG maintenance permits SHALL be re-issued daily due to changing
conditions inside VC. As a minimum, calculated release rate (R) should be
recalculated and re-authorization of available release rates obtained.
» An example of a completed release permit is provided in Attachment 5.

» |F Reactor Coolant Noble Gas is less than minimum detectable activity (MDA),
THEN a permit is NOT required, as per AP-11.

¢ Number appearing in () at end of each step that requires data entry on
Attachment 1 corresponds to number for that data blank on Attachment 1.

441 REQUEST Radiological Engineering to evaluate requirements for
Containment Integrity per AP-11.

442 OBTAIN RCS Noble Gas concentration and grab sample number, date,
time from Chemistry.

44.3 RECORD RCS specific activity and grab sample number, date, time for
noble gas on Attachment 1. (6) (7) ) ,

4.44 RECORD source of release on Attachment (1) Gaseous Waste Release
Permit Form; for example:

—— ¢ RCS eductor on PRT

—— e SG manway

—— ¢ PZR vent through sample line / fume hood / plant vent
445 RECORD current date and time on Attachment 1. (2)

446  ASSIGN a permit number, normally next consecutive gaseous release
permit number, and RECORD on Attachment 1. (3)
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447 DETERMINE the release flow rate as follows:

e |F using SG maintenance system
THEN use measured flow from the fan configuration with the lowest
rate as determined by Chemistry or HP.

o IF flow is not available
+THEN use 50 ft*/min first, 500 ft*/min for each subsequent SG.

e Eductor flow rate is 30 ft*/min.

»  Prmary gas release rate from Chemistry sampling is 1.0 ft*/min.

NOTE

472 cclsec = (28317 cc/ft®)/(60 sec/min)

448 DETERMINE Calculated Release Rate (R) using the following equation,
and RECORD on Attachment 1: (9)

R= (FR) * (C) * (472 cc/sec), where:
R

n

Calculated Release Rate (uCi/sec)

C

Concentration of Reactor Coolant noble gas activity (uCi/cc) (6)

FR= estimated flow rate from Step 4.4.7 (ft3/min)

NOTE

These releases may require use of instantaneous release rate.

449 RECORD discharge monitor used and current authorized alarm setpoint
on Attachment 1 (11) (13).

4410 |[F Calculated Release Rate (R) is greater than AP-11 Annual Release
Rate, THEN OBTAIN authorization for higher release rate as described
in Steps 2.2, 2.3, and 2.4.

— 4411 |F ODCM Instantaneous Release Rate is to be used, THEN:

44111 REQUEST Chemistry to calculate ODCM limit and expected
release rate.

44112 ATTACH ODCM calculations to release permit. .
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4.4.11

4412

4.4.13

4414

4.4.15

4.4.16

4.4.17

4.4.18

IF ODCM Instantaneous Release Rate is to be used, THEN:

44111 REQUEST Chemistry to calculate ODCM limit and expected
release rate.

44112 ATTACH ODCM calculations to release permit.

IF R is greater than ODCM release rate limit, THEN ENSURE release is
NOT performed and CONTACT Chemistry Management.

DETERMINE Availabie Release Rate (D) by Calculating difference
between current alarm setpoint and current reading on effluent RM
(either R-27 or R-14) and RECORD on Attachment 1. (10)

. IF R-27, Channel 4 is OOS AND R-14 is in service, THEN
DETERMINE available release rate on R-14 as per Attachment 8.

. IE both R-27, Channel 4 AND R-14 are OOS,
THEN release SHALL NOT be performed, as per AP-11.

|IF Calculated Release Rate (R) is greater than Available Release Rate
(D), THEN OBTAIN authorization for higher release rate per
Steps 2.2, 2.3, and 2.4 OR DISCONTINUE processing release permit.

IF a new release rate has been authorized,

HEN ESTABLISH a new alarm setpoint for effluent RM:

44151 RECORD new release rate (S) and the granting of
applicabie permission on Attachment 1. (28) (32)

44152 ADJUST applicable RM to new alarm setpoint (S) per
SOP-RM-008, Radiation Monitoring Control Cabinet
(Bantam 11/RM-23A Cabinet).

4.4.15.3 RECORD setpoint change per SOP-RM-010, Radiation
Monitor Setpoint Control.

IE R-27 is operable, THEN ENTER an alert setpoint (at a value below
current alarm setpoint), at CRS discretion, and RECORD on
Attachment 1. (14)

ENTER actual alarm setpoint for discharge monitor on
Attachment 1 (12)

IF Containment Integrity requirements are specified in Step 4.4.1,
THEN ESTABLISH Containment Integrity.
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e Auto closure setpoint for R-11, R-12, and R-27 SHALL be evaluated by Chemistry
and HP management to prevent unnecessary closure.

¢ These release permits require R-12 to be in sérvice unless specifically exempted

by GCS as per AP-11.

e 5.30E-08 sec/cc = (60 sec/min)/(40,000 ft>/min)*(28,317 cc/ft®)

NOTE

4419 DETERMINE R-12 auto closure setpoint

AND RECORD on Attachment 1: (15)

44191

. R-12 setpoint (uCi/cc) = IR * 5.30E-08 sec/cc where:
IR=

AP-11 or ODCM instantaneous release rate, as
applicable (nCi/sec)

IF necessary, THEN ADJUST R-12 auto closure setpoint to
less than or equal to calculated value and RECORD new
value on Attachment 1. (16)

NOTE

Valve alignment verification is NOT required for this type of release.

4.4.20.1

4.4.20.2
4.4.20.3

4420 WHEN permit is complete, THEN:

RECORD "N/A" for the following on Attachment 1:

Release path valve alignment verification (23)
Volume (4)

Initial Pressure (5)

Activity (A) (8)

lodine 131 Activity (8a)

Final Pressure (26)

E (30)

Emax (29)

RCV-014 setting (31)

REQUEST CRS/SM authorize release on Attachment 1. (24)

NOTIFY Watch Chemist that releasé is imminent.
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44204 IF release is being performed with equipment hatch or
airlocks open AND RCS noble gas concentration is above
value that would result in a site boundary dose at 31 day
dose projection limit, THEN PERFORM the following to
satisfy requirements of AP-11, Appendix B, Step 2.4.2.4:

a) ASSIGN individuals the responsibility to close or secure
hatch and air locks in the event of an auto closure
signal.

b) ENSURE that HP has installed or provided monitoring
to quantify any potential release.

¢) IF an auto closure signal is initiated,
THEN DIRECT assigned individuals to close or secure
hatch and airlocks within 30 minutes.

44205 COORDINATE with HP and Chemistry to determine
ventilation system requirements.

_____a) IFrequired, THEN START ventilation system
components as necessary

. Maintenance Exhaust System
e Eductor
o Portable Vent Cart

b) IF required, THEN INITIATE release using the
appropriate procedure.

44206 RECORD date and time release is initiated on
Attachment 1. (25)

44207 NOTIFY Chemistry that release has been initiated.

a) IF automatic isolation is NOT available, THEN
MONITOR the release continuously and manually
isolate release before approaching Alarm set point.

__ 44208 IF release is required for longer than one day, THEN
EVALUATE the following (as a minimum) once per day:

. Calculated Release Rate (R) (9)
« . Available Release Rate (D) (10)
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NOTE

IE RCS noble gas activity is subsequently determined to be less than MDA,
THEN permit may be terminated.

4421 WHEN release is completed OR determined to be normal ventilation per
Chemistry, THEN:

44211 RECORD date and time on Attachment 1. (27)

44212 |E R-27 or R-14 alarm setpoint was adjusted AND other
current gaseous release permits do NOT require a release
rate greater than annual limit, THEN:

a) ADJUST affected RM alarm setpoint to its pre-release
value per SOP-RM-008, Radiation Monitoring Control
Cabinet (Bantam 11/RM-23A Cabinet).

b) RECORD as left setpoint per SOP-RM-010, Radiation
Monitor Setpoint Control. {Reference 5.1.1}

44213 |F desired, THEN SECURE Ventilation System per HP and
Chemistry direction.
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NOTE

A release permit SHALL be re-issued daily to reflect changing conditions within
affected bidg.

Examples of completed release permits are provided in Attachment 6.

Number appearing in () at end of each step that requires data entry on
Attachment 1 corresponds to number for that data blank on Attachment 1.

4.5 Building Ventilation With Monitors OOS

4.5.1 |F any of the following process RMs are removed from séwice,
THEN COMPLETE a release permit DAILY for each one, per
instructions in this procedure section:

Both R-14 and R-27, Low Range Plant Vent Noble Gas
R-59, RAMS Noble Gas

R-46, Administration (Admin) Bldg Noble Gas

R-15, Condenser Air Ejector

o

£

5.2 RECORD the following information on Attachment 1:

e  Affected release path (1)

e  Current date and time (2)

o  Affected discharge monitor(s) and date and time monitor(s) were
removed from service (17)

a

i

.5.3  ASSIGN a permit number, normally next consecutive gaseous release
permit number, and RECORD on Attachment 1. (3)

H

.54 OBTAIN the following information and RECORD on Attachment 1:

e  Sample number, date, and time of sample (18)
¢ Release path Concentration of Noble Gas (19)

455 DETERMINE bldg exhaust flow rate is determined as follows:

Exhaust Fiow Rate or Source of its

Release Point Determination

Admin Bldg 12500 ft¥/min (per ODCM)
RAMS From R-59's flow instrument
Plant Vent From R-27's flow instrument

Condenser Air Ejector From Performance and Reliability Group
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4551 IE R-59 flow instrument is OOS, THEN ESTIMATE RAMS
Bldg ventilation flow rate every 4 hours by summing rated
exhaust flow rates of all operating fans.

4552 IE R-27 flow instrument.is OOS,
o THEN ESTIMATE Plant Vent flow rate every 4 hours, by one
of the following methods:

e Rosemount transmitter reading from CFMS (preferred)

—— ¢ Summing rated exhaust fan flow rates for all operating
fans or a flow measurement from Performance Group.

— 456 RECORD flow rate of affected release path on Attachment 1. (20)

o |F flow rate monitor for affected release path is OOS,
THEN RECORD above estimate on applicable log sheets or in Unit
Log, every 4 hours.

NOTE
472 = (28,317 ccfft’)/(60 sec/min)

4.57 DETERMINE Continuous Release Rate from affected vent using the
following equation, and RECORD on Attachment 1: (21)

CR = (FR) * (C) * (472), where:
CR = Continuous Release Rate (uCi/sec)

C = Concentration of Noble Gas activity in release path from
Chemistry grab sample (uCi/cc) (19)

FR = applicable vent path flow rate from Step 4.5.5 (ft*/min)
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NOTE

Available Release Rate (D) is normally determined by difference between current
discharge RM reading and associated alarm setpoint. |F RMs are OOS, THEN RAMS,
Admin Bldg, and Condenser Air Ejector release paths use 1% of instantaneous
release rate and Plant Vent uses 100% of annual release rate.

458 DETERMINE Available Release Rate using the following equation and

RECORD on Attachment 1: (10)

D = (ARR) - (CR), where:

D= Available Release Rate (uCi/sec)

CR= Continuous Release Rate (uCi/sec) (21)

ARR =  Authorized Release Rate (uCifsec) from table below:

RELEASE PATH AUTHORIZED RELEASE BASIS
RATE (ARR) (pCilsec)
Plant Vent 3080 Annual Release Rate
RAMS 381 1% of Instantaneous Release Rate
Admin Bidg 381 1% of Instantaneous Release Rate
Condenser Air Ejector 381 1% of Instantaneous Release Rate

459 |F Continuous Release Rate (CR) is greater than Available Release

Rate (D), THEN OBTAIN authorization for higher release rate per

Steps 2.2, 2.3, and 2.4.

4510 WHEN permit is complete, THEN:

45101 RECORD start date and time on Attachment 1 (25).
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___ 45102 RECORD "N/A" for the following on Attachment 1 (23)

Volume (4) and Pressure (5)

Concentration of Noble Gas (6)

Grab Sample (7) and Activity (A) (8)

lodine 131 Activity (8a)

Calculated Release Rate (9)

Discharge Monitor (11)

Calculated Alarm Setpoint (13) & Alert Setpoint (14)
R12 Auto Closure/Alarm setpoints: Calclulated (15)
R12 Auto Closure/Alarm setpoints: Actual (16)
Release path valve alignment verification (23)
Final Pressure.(26)

S (28)

Emax (29)

E (30)

RCV-014 setting (31)

4.5.10.3 REQUEST CRS/SM authorize release on Attachment 1. (24)

45104 |F releaseis réquired for longer than 1 day,

THEN ISSUE a new release permit on a daily basis with the
following updated information:

. A new Continuous Release Rate (CR) from
| Chemistry (21)

A new Available Release Rate (D) (10)

4511 WHEN release is complete,

THEN RECORD Release Stop date and time on Attachment 1. (27)

4.5.12 WHEN affected RM is returned to service, THEN:

—— 45121 RECORD date and time of permit termination as Release
Stop on Attachment 1. (27)

4512.2 EVALUATE alert and alarm setpoints, AND, if necessary,

ADJUST per SOP-RM-008, Radiation Monitoring Control
Cabinet (Bantam 11/RM-23A Cabinet):

RECORD as left setpoint per SOP-RM-010, Radiation
Monitor Setpoint Control. {Reference 5.1.1}
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4.6 Computer Generated Airborne Release Permits

NOTE

e All requirements of applicable section of this procedure and AP-11, Radioactive
Effluents Control Program, apply to permits generated by computer.

o Computer program, computer messages and output do NOT take precedence over
plant procedures.

4.6.1 REVIEW all requirements of release prior to generating a permit.

4.6.2 SELECT Release Permits program from Main Menu on Control Room
personal computer.

46.3 SELECT Airborne & Liquid Release Permits.

NOTE
Dates are entered as MM/DD/YYYY and time as HH:MM.

46.4 ENSURE computer system date and time are correct.

46.5 SELECT Gaseous Permits (G).

NOTE

o Default values are displayed in‘ parenthesis following a prompt for user input and
are used throughout program.

¢ |F adischarge RM is OOS for a release,
THEN associated data will NOT be requested or printed on permit.

46.6 ENTER data as requested to define release.
4.6.7 PRINT release permit.

46.8 IF a printer problem is encountered,
) THEN SELECT menu item 5 to re-print last created permit.

469 REVIEW permit for accuracy and completeness.

4.6.10 PERFORM release per applicable section of this procedure.
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4.7 Unplanned Gaseous Releases

NOTE

An unplanned release is a discrete discharge of radloactlve material from a source other
than what was originally intended, per AP-11.

471  IF unplanned release occurs, THEN:

47.1.1 NOTIFY the foliowing individuals:

___ e Radiological and Environmental Services (RES)
Manager

—— e Chemistry Management

— e Manager of Operations

e General Manager Plant Operations
—— e Vice President Operations IP3

4.7.1.2 IF possible, THEN DIRECT Chemistry to obtain a sample of
release source.

4713 RECORD information required on Attachment 11,
Evaluation Of Unplanned Gaseous Release.

4714 FORWARD completed Attachment 11 to Chemistry
Management within one day.
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5.0 REFERENCES

5.1

5.2

5.3

Commitment Documents

511 DER 94-1233

5.1.2 IER 90-14, Inspection Of Radiological Environmental Monitoring
Program

5.1.3 DER 97-2754, Gaseous Release Permit Deviation
51.4 DER 98-0631

Development Documents

5.2.1 Radiological Environmental Controls (RECS)

5.2.2 Drawing No. 9321-F-27303, Flow Diagram Waste Disposal System-Gas

5.2.3  AP-21.9, Inoperable Technical Specification Equipment Tracking Log

524 ONOP-RM-1, Failure of Radiation Monitors
5.25 ONOP-RM-2, High Activity-Radiation Monitoring System
526 SOR 83519

interface Documents

5.3.1  AP-11, Radioactive Effluents Control Program
53.2 LCO36.3

5.3.3 Radiological Environmental Controls (RECS) Table 2.2-1, ACTION 9.

5.3.4  SOP-CB-003, Containment Pressure Relief And Purge System
Operation

5.3.5 SOP-RM-008, Radiation Monitoring Control Cabinet
(Bantam 11/RM-23A Cabinet)

5.3.6 SOP-RM-010, Radiation Monitor Setpoint Control
5.3.7 Offsite Dose Calculation Manual (ODCM)
5.3.8 FSAR Section 11.2.3.1

5.3.9 SOP-WDS-002, Gaseous Waste Disposal System Operation.
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6.0 RECORDS AND DOCUMENTATION

6.1 Records

The following required records are generated by this procedure and SHALL be
maintained in accordance with IP3 Records Retention Schedule:

6.1.1 Gaseous Waste Release Permits
. Attachment 1 Gaseous Waste Release Permit Form,

or electronic equivalent

e Attachment9 LGDT Release Verification Alignments
e  Attachment 10 SGDT Release Verification Alignments

6.2 Documentation

The following documentation resulting from this procedure are NOT required to
be controlled and maintained in accordance with the IP3 Records Retention
Schedule:

6.2.1 Attachment 11, Evaluation Of Unplanned Gas Release
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ATTACHMENT 1,

GASEOUS WASTE RELEASE PERMIT FORM
(Page 1 of 1)

Tank/ Current
System (1) Date/Time (2) Permit No. (3)
Date Time
Concentration of
Volume (4) ft® Initial Pressure (5) psig  Noble Gas (C)(6) u1Ciflc:
Grab Sample:(7) Sample # Date Time OR R-12 Monitor
Activity (A)(8) HCi Noble Gas lodine 131 Activity (8a) nCifcc
* VC Purge Only
Calculated Release Rate (R)(9) uCi/sec Available Release Rate (D)(10) uCi/sec
Discharge Monitor (11) Actual Alarm Setpoint (12) puCifse -
Calculated alarm setpoint (13) uCifsec Alert setpoint (14) uCi/sec
R-12 Auto Closure/Alarm Setpoints: Calculated (15) uCilcc Actual (16) pCifc:
IE discharge monitor is OOS, THEN COMPLETE the following:
e Monitor (17) placed out service @
Date Time
e Vent Sample:(18) Sample # Date Time Results (19) uCilc:
(Noble Gas)
s Vent flow rate (20) cfm Continuous Release Rate (CR)(21) uCifsec
Release Calculations verified by (22)
Release Path Valve Alignment Verified (23)
CRS/SM
Discharge Authorized (24) Release Start (25)
CRS/SM Date Time
Final Pressure (26) psig Release Stop (27)
Date Time
Calculations Results: S (28) Emax (29) ft*/min
E(30) #t3/min RCV-014 Setting (31) % open

Comments:(32)
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ATTACHMENT 2,

EXAMPLE OF VC PRESSURE RELEASE PERMIT
(Page 1 of 1)

Tank/ Current
System (1) VC Pressure Relief Date/ Time (2) 1/1/01 0001 Permit No. (3) 1
' Date . Time
.- Concentration of
Volume (4)___N/A ft* Initial Pressure (5) 9 psig  Noble Gas (C)(6) 4.00E-05 uCifcc
Grab Sample:(7) Sample#___ 30028  Date_07/01/1992 Time 1205 OR R-12 Monitor
Activity (A)(8) N/A uCi Noble Gas lodine 131 Activity (8a) N/A uCifsec
' VC Purge Only
Calculated Release Rate (R)(9) 1.13E+01 uCifsec Available Release Rate (D)(10)_3.07E+03 uCifsec
Discharge Monitor (11) R-27 Actual Alarm Setpoint (12)__3.08E+03 nCifse:
Calculated alarm setpoint (13) N/A uCilsec Alert sefpoint (14) 1.50E+03 uCifsec
R-12 Auto Closure/Alarm Setpoints: Calculated (15) 1.32E-01 uCifee Actual (16)_2.00E-04 uCifc:
IE discharge monitor is OOS, THEN COMPLETE the following:
¢+  Monitor (17) N/A placed out service @ __N/A N/A
Date Time
e Vent Sample:(18) Sample # N/A Date N/A Time__N/A Results (18)___N/A pCilcc
(Noble Gas)
« Vent flow rate (20)__N/A cfm Continuous Release Rate (CR)(21) N/A uCifsec
Release Calculations verified by (22) N/A
Release Path Valve Alignment Verified (23) N/A
CRS/SM
Discharge Authorized (24) CRS or SM Release Start (25) __07/01/1992 1210
CRS/SM Date Time
Final Pressure (26) 0.1 psig Release Stop (27)__07/01/1992 1510
Date Time
Calculations Results:  S(28) N/A Emax(29) N/A #3/min
E(30) N/A __ f¥min RCV-014 Setting(31) N/A % open

Comments:(32)
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ATTACHMENT 3,

EXAMPLE OF LGDT RELEASE PERMIT
(Page 1 of 1)

Tank/ _Current -
System (1)_.31 LGDT Date/ Time(2)___04/01/2001 1600 Permit No.(3) 2
Date . Time
. Concentration of
Volume (4)__ 525 ft* Initial Pressure (5) 100 psig Noble Gas (C)(6) 1.00E-03 pnCil
Grab Sample:(7) Sample # 35601 Date_04/01/2001 Time 1605 OR R-12 Monitor
Activity (A)(8) 1.16E+05 nCi Noble Gas lodine 131 Activity (8a) N/A uCilcc
' VC Purge Only
Calculated Release Rate (R)(9) 12.3 uCifsec Available Release Rate (D)(10)__3.07E+03 pCifs=i:
Discharge Monitor (11) R-27 Actual Alarm Setpoint (12)__3.08E+03 HCirszc
Calculated alarm setpoint (13) N/A uCilsec Alert setpoint (14) 1.50E+03 nCifsec
R-12 Auto Closure/Alarm Setpoints: Calculated (15) N/A uCilcc Actual (16)_N/A uCil o

IF discharge monitor is OOS, THEN COMPLETE the following:

¢ Monitor (17) N/A placed out service @ N/A . N/A
Date Time
e Vent Sample:(18) Sample # N/A Date . N/A Time__N/A Results (19)___N/A pCilcc
(Noble Gas)
+« Vent flow rate (20)__N/A cfm Continuous Release Rate (CR)(21) N/A uCilsec
Release Calculations verified by (22) N/A
Release Path Valve Alignment Verified (23) CRS or SM
CRS/SM

Discharge Authorized {24) CRS or SM Release Start (25) __04/01/2001 1610

CRS/SM Date Time
Final Pressure (26) 10 psig Release Stop (27) 04/01/2001 1700

Date Time
Calculations Results: S(28) Emax(29) 6525 f3/min
E(30)_26 ft/min RCV-014 Setting (31)__40 % open

Comments:(32)
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ATTACHMENT 4,

EXAMPLE OF VC PURGE RELEASE PERMIT
(Page 1 of 1)

Tank/ Current
System (1)_VC Purge Date/Time (2) 4/1/01 0101 Permit No. (3) 3
Date Time '
Concentration of
Volume (4)___N/A ft> Initial Pressure (5) N/A__ psig  Noble Gas (C)(8) 1.00E-03 uCifce
Grab Sample:(7) Sample # 35602  Date_07/01/1992 Time 2320 OR R-12 Monitor
Activity (A)(8) N/A nCi Noble Gas lodine 131 Activity (8a) N/A nCiflce
VC Purge Only
Calculated Release Rate (R)(9) 1.89E+04 uCilsec Available Release Rate (D)(10)__3.73E+04 pCifse:c
Discharge Monitor (11) R-27 Actual Alarm Setpoint (12)__1.97E+05 pCilse:o
Calculated alarm setpoint (13)__1.97E+05 uCifsec Alert setpoint (14) 8.00E+04 uCifsec
R-12 Auto Closure/Alarm Setpoints: Calculated (15) 1.97E-03 pCifce Actual (16)_2.00E-04 uCifcc
{F discharge monitor is OOS, THEN COMPLETE the following:
» Monitor (17) N/A placed out service @ N/A N/A
Date Time
s Vent Sample:(18) Sample # N/A Date N/A Time__N/A Results (19) . N/A pCifcc
. (Noble Gas)
e Vent flow rate (20)_N/A cfm Continuous Release Rate (CR)(21) N/A nCifsec
Release Calculations verified by (22) N/A
Release Path Valve Alignment Verified (23) N/A
CRS/SM
Discharge Authorized (24) CRS or SM Release Start (25)_ 07/01/1992 2330
CRS/SM Date Time
Final Pressure (26) N/A psig Release Stop (27)__07/02/1992 2330
Date Time
Calculations Resuits:  S(28)__ 1.97E+05 Emax(29) N/A ft/min
E(30) N/A __ ft*min RCV-014 Setting (31)_N/A % open

Comments:(32)_Permission to use inst Rel Rate limit granted by Site Executive Officer.

Permission to use ODCM methodology granted by RES Manager.




L GASEOUS WASTE RELEASES

Page 41 of 57

. ATTACHMENT 5,
EXAMPLE OF RCS EDUCTOR OR S/G MANWAY RELEASE PERMIT

(Page 1 of 1)

Tank/ RCS Eductor Current
System (1)_or S/G Manway Date/Time (2)___07/01/2000 1600 Permit No. (3) 4
‘ Date Time
Concentration of
Volume (4)___N/A ft® Initial Pressure (5) N/A psig  Noble Gas (C)(6) 1.00E-03 uCilc:
Grab Sample:(7) Sample #___ 35603  Date_07/01/2000 Time_1605 OR R-12 Monitor
Activity (A)(8)__N/A 1Ci Noble Gas lodine 131 Activity (8a) N/A uCifec:
VC Purge Only
Calculated Release Rate (R)(9) 1.42E+01_ uCilsec Available Release Rate (D)(10)__3.07E+03 nuCifse:

Discharge Monitor (11) R-27 Actual Alarm Setpoint (12)__3.08E+03 unCilse::
Calculated alarm setpoint (13)__3.17E+03 HCi/sec Alert setpoint (14) 1.50E+03 uCilsec
R-12 Auto Closure/Alarm Setpoints: Calculated (15) 1.97E-03 uCifce Actual (16)_2.00E-04 nCifc::

iF discharge monitor is O0S, THEN COMPLETE the following:

s  Monitor (17) N/A placed out service @ N/A N/A
Date Time
s Vent Sample:(18) Sample # N/A Date N/A Time__N/A Results (19) N/A nCifce
(Noble Gas)
» Vent flow rate (20)__N/A cfm Continuous Release Rate (CR)(21) N/A pCirsec
Release Calculations verified by (22)_N/A
Release Path Valve Alignment Verified (23) N/A
CRS/SM
Discharge Authorized (24) CRS or SM Release Start (25) __07/01/2000 1610
CRS/SM Date Time
Final Pressure (26) N/A psig Release Stop (27)_07/02/2000 0800
Date Time
Calculations Results:  S(28) N/A Emax (29) N/A ___ ft/min
E(30) N/A__ ft/min RCV-014 Setting (31)_N/A % open

Comments:(32)
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ATTACHMENT 6,
EXAMPLE OF CONTINUOUS RELEASE PERMIT WITH DISCHARGE MONITORS
00Ss
(Page 1 of 1)
Tank/ Current
System (1)_Plant Vent Date/Time (2)__07/07/2000 1600 Permit No. (3) 5
Date Time
Concentration of
Volume (4)__ N/A ft> _Initial Pressure (5) N/A psig  Noble Gas (C)(6) N/A 1Cii o
Grab Sample:(7) Sample # N/A Date N/A Time_N/A OR R-12 Monitor
Activity (A)(8) N/A nCi Noble Gas lodine 131 Activity (8a) N/A puCilcc
" VC Purge Only
Calculated Release Rate (R)(9) N/A pCifsec Available Release Rate (D)(10)_3.08E+03 pCifsi::
Discharge Monitor (11) N/A Actual Alarm Setpoint (12)__N/A UCifsec
Calculated alarm setpoint (13) N/A uCifsec Alert setpoint (14) N/A pnCilsec
R-12 Auto Closure/Alarm Setpoints: Calculated (15) N/A uCi/ec Actual (16)_N/A uCitee
1IF discharge monitor is OOS, THEN COMPLETE the following:
e Monitor (17)R-14 & R-27 placed out service @ __07/07/2000 1500
Date Time
¢ Vent Sample:(18) Sample # __35604 Date__07/07/2000 Time__1530 _ Results (19) 1.00E-07 pCifco
’ (Noble Gas)
e Vent flow rate (20)__50000 cfm Continuous Release Rate (CR)(21) 2.36E+00 uCilsec
Release Calculations verified by (22) CRS or SM
Release Path Valve Alignment Verified (23) N/A
CRS/SM
Discharge Authorized (24) CRS or SM Release Start (25) 07/07/2000 1500
CRS/SM Date Time
Final Pressure (26) N/A __psig ‘ Release Stop (27)_07/08/2000 1500
Date Time
Calculations Results:  S(28) N/A Emax(29) N/A ft3/min
E(30) N/A ft/min RCV-014 Setting(31) N/A % open

Comments:(32)
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ATTACHMENT 7,

EXAMPLE OF BATCH RELEASE PERMIT WITH DISCHARGE MONITORS 00S
(Page 1 of 1)

Tank/ Current
System (1) VC Pressure Relief Date/Time (2)__07/07/2000 2300 Permit No.{3) 9]
' Date ' Time
- Concentration of
Volume (4)__ N/A ft® Initial Pressure (5) 2.0 psig Noble Gas (C)(6) 2.00E-04 uCifce
Grab Sample:(7) Sample # 33344  Date_07/07/2000 Time 2320  OR R-12 Monitor
Activity (A)(8) N/A uCi Noble Gas lodine 131 Activity (8a) N/A nCif/cc
VC Purge Only
Calculated Release Rate (R)(9) 5.66E+01 uCi/sec Available Release Rate (D)(10)__3.08E+03 nCifsec
Discharge Monitor (11) 00s Actual Alarm Setpoint (12)_ N/A uCifser
Calculated alarm setpoint (13) N/A OCilsec Alert setpoint (14) N/A pCifsec
R-12 Auto Closure/Alarm Setpoints: Calculated (15) 1.32E-01 uCilcc Actual (16)_2.00E-04 nCifcs
{F discharge monitor is OOS, THEN COMPLETE the following:
e Monitor (17) R-14 & R-27 __ placed out service @ __07/07/2000 1500
Date Time
¢ Vent Sample:(18) Sample # 35608 Date__ 07/07/2000 Time__1530 Results (19) 2.00E-07 uCilcc:
{Noble Gas)
e Vent flow rate (20)__50000 cfm Continuous Release Rate (CR){(21) 5.00E+00 nCifsec
Reiease Calculations verified by (22)_N/A
Release Path Valve Alignment Verified (23) N/A
CRS/SM
Discharge Authorized (24) CRS or SM Release Start (25) __07/07/2000 2330
CRS/SM Date Time
Final Pressure (26) 0.2 psig Release Stop (27)___07/08/2000 0200
Date Time

Calculations Results:  S(28) N/A Emax(29) N/A ft/min

E(30) N/A __ ft¥min RCV-014 Setting(31) N/A % open

Comments:(32)
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ATTACHMENT 8,

CALCULATIONS FOR R-14 IN PLACE OF R-27
(Page 1 of 1)

Calculating An R-14 Alarm Setpoint

ARR
(FR + 472)

SP

SP = alarm setpoint for R-14 (in pCi/cc)

ARR = authorized release rate (in uCi/sec), from AP-11
FR = plant vent flow rate (in ft*/min)

472 = (28,317 cc/ft’) / (60 sec/min)

Available Release Rate (D)

D = (D14) « (FR) » (472)

D = available release rate (in uCi/sec)
D14 = difference between current alarm setpoint and current R-14 reading (in uCifcc)
FR = plant vent flow rate (in ft/min)

472 = (28,317 ccfft’) / (60 sec/min)
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ATTACHMENT 9,
LGDT RELEASE VERIFICATION ALIGNMENTS
(Page 1 of 4)
31 LARGE GAS DECAY TANK ' Date:
RELEASE ALIGNMENT
VALVE VALVE DESCRIPTION REQUIRED | ALIGNED VERIFIED
NUMBER POSITION BY BY
WD-1663 N2 Supply to 31 LGDT Isolation CLOSED
WD-1645 31 LGDT Drain (1) CLOSED
31 LGDT to Gas Analyzer Pressure
WD-PCV-1036B Control Valve (1) CLOSED
WD-PCV-1036A |31 LGDT Fill Pressure Control Valve (1) CLOSED
WD-1644A 31 LGDT Fill Isolation (1) : CLOSED
31 LGDT Reuse Header to CVCS (1)
WD-AQOV-1629 HUTs Isolation CLOSED
WD-1643A 31 LGDT Isolation (1) OPEN
WD-1633 PT-1036 Root isolation OPEN
WD-1617 31 LGDT to Release Header Isolation OPEN
WD-1618 32 LGDT to Release Header Isolation CLOSED
WD-1619 33 LGDT to Release Header Isolation CLOSED
WD-1620 34 LGDT to Release Header Isolation CLOSED
WD-1652A 31 SGDT to Release Header Isolation CLOSED
WD-1652B 32 SGDT to Release Header {solation CLOSED
WD-1652C 33 SGDT to Release Header Isolation CLOSED
WD-1652D 34 SGDT to Release Header Isolation CLOSED
WD-1652E 35 SGDT to Release Header Isolation CLOSED
WD-1652F 36 SGDT to Release Header Isolation CLOSED

(1) Actual nomenclature for these valves on label is Large Gas Decay Tank.

The above valve alignment has been verified correct {Reference 5.1.2}

CRS/SM
RESTORATION ALIGNMENT
VALVE REQUIRED | ALIGNED VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY
WD-1617 31 LGDT to Release Header Isolation CLOSED
WD-1644A 31 LGDT Fill Isolation (1) OPEN
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ATTACHMENT 9,
LGDT RELEASE VERIFICATION ALIGNMENTS
(Page 2 of 4)
32 LARGE GAS DECAY TANK Date:
RELEASE ALIGNMENT
VALVE REQUIRED | ALIGNED | VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY
WD-1666 N2 Supply to 32 LGDT Isolation CLOSED
WD-1646 32 LGDT Drain (1) CLOSED
WD-PCV-1037B 3;1\;??11)' to Gas Analyzer Pressure Control CLOSED
WD-PCV-1037A |32 LGDT Fill Pressure Control Valve (1) CLOSED
WD-1644B 32 LGDT Fill Isolation (1) CLOSED
WD- AOV—1A630 i'ss.'i Il‘.‘:‘%(l))r;l'“R)euse Header to CVCS HUTs CLOSED
WD-1643B 32 LGDT Isolation (1) OPEN
WD-1634 PT-1037 Root Isolation OPEN
WD-1618 32 LGDT to Release Header Isolation OPEN
WD-1617 31 LGDT to Release Header Isolation CLOSED
WD-1619 33 LGDT to Release Header Isclation CLOSED
WD-1620 34 LGDT to Release Header Isolation CLOSED
WD-1652A 31 SGDT to Release Header Isolation CLOSED
WD-1652B 32 SGDT to Release Header Isolation CLOSED
WD-1652C 33 SGDT to Release Header Isolation CLOSED
WD-1652D 34 SGDT to Release Header Isolation CLOSED
WD-1652E 35 SGDT to Release Header Isolation CLOSED
WD-1652F 36 SGDT to Release Header Isolation CLOSED

(1) Actual nomenclature for these valves on label is Large Gas Decay Tank.

The above valve alignment has been verified correct

{Reference 5.1.2)

CRS/SM
RESTORATION ALIGNMENT
VALVE REQUIRED | ALIGNED VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY
WD-1618 32 LGDT to Release Header Isolation CLOSED
WD-1644B 32 LGDT Fill Isolation (1) OPEN
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ATTACHMENT 9,
LGDT RELEASE VERIFICATION ALIGNMENTS
(Page 3 of 4)
33 LARGE GAS DECAY TANK ' Date:
RELEASE ALIGNMENT
VALVE REQUIRED | ALIGNED VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY
WD-1639 N2 Supply to 33 LGDT Isolation CLOSED
WD-1647 33 LGDT Drain (1) CLOSED
WD-PCV-1038B ?/:;Il\;sgl)- to Gas Analyzer Pressure Control CLOSED
WD-PCV-1038A {33 LGDT Fill Pressure Control Vaive (1) CLOSED
WD-1644C 33 LGDT Fill Isolation (1) CLOSED
WD-AOV-1631 ?s?:: lléﬁ(?nT(:{)euse Header to CVCS HUTs CLOSED
WD-1643C 33 LGDT Isolation (1) OPEN
WD-1635 PT-1038 Root Isolation OPEN
WD-1619 33 LGDT to Release Header Isolation OPEN
WD-1617 31 LGDT to Release Header isolation CLOSED
WD-1618 32 LGDT to Release Header Isolation CLOSED
WD-1620 34 LGDT to Release Header Isolation CLOSED
WD-1652A 31.SGDT to Release Header Isolation CLOSED
WD-1652B 32 SGDT to Release Header Isolation CLOSED
WD-1652C 33 SGDT to Release Header isolation CLOSED
WD-1652D 34 SGDT to Release Header Isolation CLOSED
WD-1652E 35 SGDT to Release Header Isolation CLOSED
WD-1652F 36 SGDT to Release Header Isolation CLOSED

(1) Actual nomenclature for these valves on label is Large Gas Decay Tank.

The above valve alignment has been verified correct

{Reference 5.1.2}

CRS/SM
RESTORATION ALIGNMENT
VALVE REQUIRED | ALIGNED VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY
WD-1619 33 LGDT to Release Header Isolation CLOSED
WD-1644C 33 LGDT Fil! Isolation (1) OPEN
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ATTACHMENT 9,
LGDT RELEASE VERIFICATION ALIGNMENTS
(Page 4 of 4)
34 LARGE GAS DECAY TANK Date:
RELEASE ALIGNMENT
VALVE - REQUIRED | ALIGNED VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY
WD-1640 N2 Supply to 34 LGDT lsolation CLOSED
WD-1648 34 LGDT Drain (1) CLOSED
WD-PCV-1039B \%kf% to Gas Analyzer Pressure Control CLOSED
WD-PCV-1039A |34 LGDT Fill Pressure Control Valve (1) CLOSED
WD-1644D 34 LGDT Fill Isolation (1) CLOSED
WD-AOV-1632 |3$‘:) Ilﬁg)r;l'(:?)euse Header to CVCS HUTs CLOSED
WD-1643D 34 LGDT Isolation (1) OPEN
WD-1636 PT-1039 Root Isolation OPEN
WD-1620 34 LGDT to Release Header isolation OPEN
WD-1617 31 LGDT to Release Header Isolation CLOSED
WD-1618 32 LGDT to Release Header Isolation CLOSED
WD-1619 33 LGDT to Release Header Isolation CLOSED
WD-1652A 31 SGDT to Release Header Isolation CLOSED
WD-1652B 32 SGDT to Release Header Isolation CLOSED
WD-1652C 33 SGDT to Release Header Isolation CLOSED
WD-1652D 34 SGDT to Release Header Isolation CLOSED
WD-1652E 35 SGDT to Release Header Isolation CLOSED
WD-1652F 36 SGDT to Release Header Isolation CLOSED

(1) Actual nomencilature for these valves on label is Large Gas Decay Tank.

The above valve alignment has been verified correct

{Reference 5.1.2}

CRS/SM
RESTORATION ALIGNMENT
VALVE REQUIRED | ALIGNED VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY
WD-1620 34 LGDT to Release Header Isolation CLOSED
WD-1644D 34 LGDT to Fill Isolation (1) OPEN
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ATTACHMENT 10,
SGDT RELEASE ALIGNMENT
(Page 1 of 6)
31 SMALL GAS VDECAY TANK ' Date:
. RELEASE ALIGNMENT

NUMBER VALVE DESCRITION Posmon | ey | ey
WD-1641A N, Supply to 31 SGDT Isolation CLOSED
WD-1642A | 31 SGDT Drain (1) CLOSED
WD-1651A 31 SGDT Fill Isolation (1) CLOSED
WD-1676A PT-1052 Root Isolation " OPEN

WD-1652A | 31 SGDT to Release Header Isolation OPEN

WD-1652B | 32 SGDT to Release Header Isolation CLOSED
WD-1652C | 33 SGDT to Release Header Isolation CLOSED
WD-1652D | 34 SGDT to Release Header Isolation CLOSED
WD-1652E 35 SGDT to Release Header Isolation CLOSED
WD-1652F | 36 SGDT to Release Header Isolation CLOSED

WD-1617 31 LGDT to Release Header Isolation CLOSED

WD-1618 32 LGDT to Release Header isolation CLOSED

WD-1619 33 LGDT to Release Header Isolation CLOSED

WD-1620 34 LGDT to Release Header Isolation CLOSED

(1) Actual nomenclature for these valves on label is Small Gas Decay Tank.

The above valve alignment has been verified correct

{Reference 5.1.2}

CRS/SM
RESTORATION ALIGNMENT
VALVE REQUIRED | ALIGNED VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY
WD-1652A 31 SGDT to Release Header Isolation CLOSED
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ATTACHMENT 10,
SGDT RELEASE ALIGNMENT
(Page 2 of 6)
32 SMALL GAS DECAY TANK Date:
RELEASE ALIGNMENT
| veveomsowmon | eaorer | Ao [ vere
WD-1641B N2 Supply to 32 SGDT Isolation CLOSED
WD-16428 32 SGDT Drain (1) CLOSED
WD-16518 32 SGDT Fill Isolation (1) CLOSED
WD-1676B PT-1053 Root Isolation OPEN
WD-1652B 32 SGDT to Release Header Isolation OPEN
WD-1652A 31 SGDT to Release Header Isolation CLOSED
WD-1652C 33 SGDT to Release Header Isolation CLOSED
WD-1652D 34 SGDT to Release Header isolation CLOSED
WD-1662E 35 SGDT to Release Header Isolation CLOSED
WD-1652F 36 SGDT to Release Header Isolation CLOSED
WD-1617 31 LGDT to Release Header Isolation CLOSED
WD-1618 32 LGDT to Release Header Isolation CLOSED
wWD-1619 33 LGDT to Release Header Isolation CLOSED
wWD-1620 34 LGDT to Release Header Isolation CLOSED

(1) Actual nomenclature for these valves on label is Small Gas Decay Tank.

The above valve alignment has been verified correct

{Reference 5.1.2}

CRS/SM
RESTORATION ALIGNMENT
VALVE REQUIRED | ALIGNED VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY
WD-1652B 32 SGDT to Release Header Isolation CLOSED
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Page 51 of 67

ATTACHMENT 10,

SGDT RELEASE ALIGNMENT
(Page 3 of 6)

33 SMALL GAS DECAY TANK Date:
RELEASE ALIGNMENT

NY,’:;';'SR . VALVE DESCRIPTION ':EOZLIJT'T:S AL';':ED VEZ':('ED
WD-1641C N, Supply to 33 SGDT Isolation CLOSED
WD-1642C | 33 SGDT Drain (1) CLOSED
WD-1651C | 33 SGDT Fill Isolation (1) CLOSED
WD-1676C | PT-1054 Root Isolation OPEN
WD-1652C | 33 SGDT to Release Header Isolation " OPEN

WD-1652A | 31 SGDT to Release Header Isolation CLOSED
WD-1652B | 32 SGDT to Release Header Isolation CLOSED
WD-1652D | 34 SGDT to Release Header Isolation CLOSED
WD-1652E | 35 SGDT to Release Header Isolation CLOSED
WD-1652F | 36 SGDT to Release Header isolation CLOSED
wWD-1617 31 LGDT to Release Header Isolation CLOSED

WD-1618 32 LGDT to Release Header Isolation CLOSED

WD-1619 33 LGDT to Release Header Isolation CLOSED

WD-1620 34 LGDT to Release Header Isolation CLOSED

(1) Actual nomenclature for these valves on label is Small Gas Decay Tank.

The above valve alignment has been verified correct {Reference 5.1.2}

CRS/SM
RESTORATION ALIGNMENT
VALVE REQUIRED | ALIGNED VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY
WD-1652C 33 SGDT to Release Header Isolation CLOSED
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GASEOUS WASTE RELEASES Page 52 of 57

ATTACHMENT 10,
SGDT RELEASE ALIGNMENT
(Page 4 of 6)
34 SMALL GAS DECAY TANK Date:
RELEASE ALIGNMENT

WD-1641D N, Supply to 34 SGDT Isolation CLOSED
WD-1642D 34 SGDT Drain (1) : CLOSED
WD-1651D 34 SGDT Fill Isolation (1) CLOSED

WD-1676D PT-1055 Root Isolation OPEN

WD-1652D 34 SGDT to Release Header Isolation OPEN
WD-1652A 31 SGDT to Releasé Header Isolation CLOSED
WD-1652B 32 SGDT to Release Header Isolation CLOSED
WD-1652C 33 SGDT to Release Header Isolation CLOSED
WD-1652E 35 SGDT to Release Header Isolation CLOSED
WD-1652F 36 SGDT to Release Header Isolation CLOSED
wWD-1617 31 LGDT to Release Header Isolation CLOSED
WD-1618 32 LGDT to Release Header Isolation CLOSED
WD-1619 33 LGDT to Release Header Isolation CLOSED
WD-1620 34 LGDT to Release Header Isolation CLOSED

(1) Actual nomenclature for these valves on label is Small Gas Decay Tank.

The above valve alignment has been verified correct {Reference 5.1.2}
CRS/SM
RESTORATION ALIGNMENT
VALVE REQUIRED | ALIGNED | VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY

WD-1652D 34 SGDT to Release Header Isoiation CLOSED
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Page 53 of 57
ATTACHMENT 10,
SGDT RELEASE ALIGNMENT
(Page 5 of 6)
35 SMALL GAS DECAY TANK ‘ Date:
N RELEASE ALIGNMENT
VALVE ' REQUIRED ALIGNED VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY
WD-1641E N Supply to 35 SGDT Isolation CLOSED
WD-1642E 35 SGDT"YDrain (1) CLOSED
WD-1651E 35 SGDT Fill Isolation (1) CLOSED
WD-1676E PT-1056 Root Isolation OPEN
WD-1652E 35 SGDT to Release Header Isolation OPEN
WD-1652A 31 SGDT to Release Header Isolation CLOSED
WD-1652B 32 SGDT to Release Header Isolation CLOSED
WD-16562C - | 33 SGDT to Release Header Isolation CLOSED
WD-1652D 34 SGDT to Release Header [solation CLOSED
WD-1652F 36 SGDT to Release Header Isolation CLOSED
WD-1617 31 LGDT to Release Header Isolation CLOSED
WD-1618 32 LGDT to Release Header Isolation CLOSED
WD-1619 33 LGDT to Release Header Isolation CLOSED
WD-1620 34 LGDT to Release Header Isolation CLOSED

(1) Actual nomenclature for these valves on label is Small Gas Decay Tank.

The above valve alignment has been verified correct

{Reference 5.1.2}

CRS/SM
RESTORATION ALIGNMENT
VALVE REQUIRED | ALIGNED VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY
WD-1652E 35 SGDT to Release Header Isolation CLOSED
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ATTACHMENT 10,
SGDT RELEASE ALIGNMENT
(Page 6 of 6)
36 SMALL GAS DECAY TANK Date:
RELEASE ALIGNMENT

NUMBER Posmon | ey | v
WD-1641F N Supply to 36 SGDT Isolation CLOSED
WD-1642F 36 SGDT Drain (1) CLOSED
WD-1651F 36 SGDT Fill Isolation (1) CLOSED
WD-1676F PT-1057 Root Isolation OPEN
WD-1652F 36 SGDT to Release Header Isolation OPEN
WD-1652A 31 SGDT to Release Header Isolation CLOSED
WD-1652B 32 SGDT to Release Header isolation CLOSED
WD-1652C 33 SGDT to Release Header Isolation CLOSED
WD-16562D 34 SGDT to Release Header isolation CLOSED
WD-1652E 35 SGDT to Release Header Isolation CLOSED
WD-1617 31 LGDT to Release Header isolation CLOSED
WD-1618 32 LGDT to Release Header Isolation CLOSED
WD-1619 33 LGDT to Release Header Isolation CLOSED
wWD-1620 34 LGDT to Release Header Isolation CLOSED

(1) Actual nomenclature for these valves on label is Small Gas Decay Tank.

The above valve alignment has been verified correct {Reference 5.1.2}

CRS/SM
RESTORATION ALIGNMENT
VALVE REQUIRED | ALIGNED VERIFIED
NUMBER VALVE DESCRIPTION POSITION BY BY
WD-1652F 36 SGDT to Release Header Isolation CLOSED
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ATTACHMENT 11,

EVALUATION OF UNPLANNED GASEOUS RELEASE
(Page 1 of 2)

Date: . < Start Time
Source of Release: R , Stop Time
Duration minutes

RELEASE DATA

Plant Vent Flow Rate: ft*/min Highest release rate; uCi/sec (R-27, Ch 4)

Average reading during highest 5-minute interval: uCi/cec (R-14) uCilce (R-27, Ch 1)

R-27 ten-minute averages bracketing release (use additional sheets, if necessary):

Time Interval __Concentration (uCiicc)  Time Interval  Concentration (uCifcc)
Average reading during 1 hour interval bracketing release uCifce (R-14)

uCi/sec (R-27, Ch 4) uCifec (R-27, Ch 1)
Comments;

RAD CHEMISTRY SAMPLE DATA

Sample # Date/Time Activity uCilce
K= L=
M= N=

MET DATA

Wind Direction: Wind Speed: Pasquill Cat.
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GASEOUS WASTE RELEASES

ATTACHMENT 11,
EVALUATION OF UNPLANNED GASEOUS RELEASE
(Page 2 of 2)
Date Source of Release;
ESTIMATION of RELEASE MAGNITUDE
NOTE

Release Concentration (LCifcc) is either:

e R-27 concentration during highest 5 min interval or grab sample concentration if taken at peak and
steady state condition.

e R-14 average concentration over peak 5-minute interval.

Release Rate (nCifsec) = Release Concentration (uCi/cc) * PV flow rate (ftslmin) « 28317 (cclft3) « (1 min/60 sec)
Release Rate (uCi/sec) = KCifce ft%/min « 472 (cc)(min)/(ft’)(sec)

Release Rate (uCi/sec) = pCifsec
Estimated % of Instantaneous Limit = (Release Rate (uCi/sec) / 3.81 E4 (uCi/sec) » 100

Estimated % of Instantaneous Limit = %

Shift Manager CR#

ESTIMATION OF TOTAL CURIES RELEASED

Curies Released (Ci) = Release Concentration « PV flow rate (ft*/min) « 28317 cc/ft> « 10°® Ci/uCi « duration (min)
Release Concentration (uCi/cc) = average R-27 (Channel 1) reading or average R-14 reading.

Curies Released (Ci) = pCifcc » ft3/min * 28317 * 10°° » min

Curies Released (Ci) = Curies
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ATTACHMENT 12,

RCV-014 VALVE POSITION TABLE
(Page 1 of 1)

RCV-014 Release Rate (SCFM) vs Valve Position (% Open)

SCFM % Open SCFM % Open SCFM % Open SCFM % Open
5 5 34 53 59 83 84 91
10 10 35 54 60 83 85 91
11 11 36 56 61 84 86 92
12 12 37 57 62 84 87 92
13 13 38 59 63 84 88 92
14 15 39 60 64 85 89 93
15 16 40 62 65 85 90 93
16 17 41 63 66 85 91 93
17 18 42 65 67 86 92 94
18 19 43 66 68 86 93 94
19 21 44 68 69 86 94 94
20 24 45 69 70 87 95 95
21 26 46 71 71 87 96 95
22 29 47 72 72 87 97 95
23 31 48 74 73 88 98 96
24 34 49 75 74 88 99 96
25 37 50 77 75 88 100 96
26 40 51 79 76 89 102 97
27 42 52 81 77 89 104 97
28 44 53 81 78 89 106 97
29 46 54 81 79 90 108 98
30 . 47 55 82 80 90 110 98
31 48 56 82 81 90 112 98
32 50 57 82 82 91 115 99
33 52 58 83 83 91 120 100
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NRC Operating Exam- JPM 5 Indian Point 3 Week of December 8, 2(:

JPM Tasks

2.4.41 Description: GENERAL EMERGENCY
CLASSIFICATION AND PAR
Trainee: Evaluator:
Evaluator Signature Date
Trainee Performance: Satisfactory Unsatisfactory

Start Time Stop Time:

This Is A Time Critcal JPM- Identification Must Be Completed In 15 Min, and Notification Must Occur in the Next 15
Min.

When I tell you to begin, you are to perform the task listed above. I will describe general
conditions standard(s), initiating cue(s), and answer any questions you have. I will provide
access to any tools necessary to perform the task. You may use any approved reference material normally
available. To satisfactory complete this task, you must perform or simulate each critical element correctly.

You areto inform the examiner when you have completed the task.

Method of Testing: Actual Performance in the Classroom Setting

General Comments (For Evaluator Use):

Task Conditions:

A REACTOR TRIP AND SAFETY INJECTION HAVE OCCURRED, E-0 “REACTOR TRIP OR
SAFETY INJECTION” IS COMPLETE AND A TRANSITION TO E-3, “ STEAM GENERATOR TUBE
RUPTURE” HAS OCCURRED. UPON ENTRY INTO E-3, “ STEAM GENERATOR TUBE RUPTURE”
» THE STA REPORTS THAT A RED PATH EXISTS ON HEAT SINK, THE CREW TRANSITIONS TO
FR-H.1 “ RESPONSE TO LOSS OF SECONDARY HEAT SINK” . IT IS DETERMINED THAT A 300
GPM SGTR EXISTS ON 32 S/G, IN ADDITION A S/G SAFETY IS STUCK OPEN ON 32 S/G. WHILE
IN FR-H.1 IT IS DETERMINED THAT DE-I 131 IS 475UCI/CC, R-25 IS READING 20 R/HR, AND R-
26 IS READING 16 R/HR. WIND IS 7 METERS PER SECOND FROM 220 DEGREES, STABILITY
CLASS “C”. AN AFW PUMP IS QUICKLY RECOVERED AND FR-H.1 IS EXITED. AS THE SHIFT
MANAGER, MAKE THE E-PLAN CLASSIFICATION , INITIAL NOTIFI CATIONS, AND ANY

PROTECTIVE ACTION RECOMMENDATIONS IF NECESSARY.
2



NRC Operating Exam- JPM 5 Indian Point 3 Week of December 8, Z10:

ask Standards :

K&A #: ADMIN- 2.4.41- KNOWLEDGE OF THE EMERGENCY ACTION LEVELS THRESHOLDS AND
CLASSIFICATIONS

Applicability: SRO

A GENERAL EMERGENCY IS DECLARED, AND ACTIONS PER IP-2001 HAVE BEEN COMPLETED
INCLUDING THE ASSOCIATED PROTECTIVE ACTION RECOMMENDATION

Estimated Completion Time: 30 minutes

Tools Needed:
None

Initiating Cues :

A REACTOR TRIP AND SAFETY INJECTION HAVE OCCURRED, E-0 “REACTOR TRIP OR
SAFETY INJECTION” IS COMPLETE AND A TRANSITION TO E-3, “ STEAM GENERATOR TUBE
RUPTURE” HAS OCCURRED. UPON ENTRY INTO E-3, “ STEAM GENERATOR TUBE RUPTURE”,
THE STA REPORTS THAT A RED PATH EXISTS ON HEAT SINK, THE CREW TRANSITIONS TO
FR-H.1 “ RESPONSE TO LOSS OF SECONDARY HEAT SINK” . IT IS DETERMINED THAT A 300
GPM SGTR EXISTS ON 32 S/G, IN ADDITION A S/G SAFETY IS STUCK OPEN ON 32 S/G. WHILE
IN FR-H.1 IT IS DETERMINED THAT DE-I 131 IS 475UCI/CC, R-25 IS READING 20 R/HR, AND R-26
IS READING 16 R/HR. WIND IS 7 METERS PER SECOND FROM 220 DEGREES. THE STABILITY
CLASS IS “C”. AN AFW PUMP IS QUICKLY RECOVERED AND FR-H.1 IS EXITED. AS THE SHIFT
MANAGER, MAKE THE E-PLAN CLASSIFICATION, INITIAL NOTIFICATIONS, AND ANY
PROTECTIVE ACTION RECOMMENDATIONS IF NECESSARY.

References :

D Description Review Date  Ref Flag

1P-2001 EMERGENCY PLAN PROCEDURE X
FOR ED,POM, SM

EMERGENCY ACTION LEVELS X

Safety Considerations :
None

Consequences of Inadequate Performance:

DELAY OF PROTECTIVE ACTIONS F OR PUBLIC HEALTH AND SAFETY

3



NRC Operating Exam- JPM 5

Performance Checklist :

Element :
OBTAIN & REVIEW IP-3

EMERGENCY RESPONSE
ACTIVATION PROCEDURES

Comments :
Critical Task? N

Satisfactory

Element :

REVIEW ATT 5.1 TO SELECT
GENERAL EMERGENCY
PER CATEGORY 4.2.2

Comments :
Critical Task? Y

Satisfactory

Element :

SM ENTERS IP-2001 AND
ASSUMES ED, AND
ENTERS ATT 5.4

Comments :
Critical Task? N

Satisfactory

Indian Point 3 Week of December 8, 2ii:

Standards : Conditions :
EMERGENCY RESPONSE PLAN
IS REVIEWED

Unsatisfactory
Standards : Conditions :
GENERAL EMERGENCY MUST COMPLETE IN 15 MINUTI- 3
IS DECELARED PER
CATEGORY 4.2.2

Unsatisfactory
Standards : Conditions :
ENTERS IP-2001 ASSUMES ED MUST COMPLETE IMMEDIATE
AND ENTERS ATT 5.4 ACTIONS IN 15 MINUTES

THIS INCLUDES EP FORM 1

Unsatisfactory -



NRC Operating Exam- JPM 5

Element ;

SM/ED COMPLETES
CONTROL ROOM
INITIAL NOTIFICATION
CHECKLIST

Comments :
Critical Task? N

Satisfactory

Element :

NOTIFY SECURITY OF
GENERAL EMERGENCY

Critical Task? N
Satisfactory

Element :
BEGIN SITE

ACCOUNTABILITY

Comments :
Critical Task? N

Satisfactory

Element :

COMPLETE PART 1-

NYS RADIOLOGICAL EMER

DATA FORM

Comments :
Critical Task? Y

Satisfactory

Indian Point 3

Standards : Conditions :
CONTROLAROOM INITIAL
NOTIFICATION CHECKLIST
FORM EP-4
Unsatisfactory
Standards : Conditions :
CONTACTS SECURITY PER
ATT 54
Unsatisfactory
Standards : Conditions :
SM TAKES ACTION PER ATT 5.4 CUE: SIMULATE
AND EP-4 SOUNDING ALARMS
AND ANNOUNCEMENTS
Unsatisfactory
Standards : Conditions :
EP FORM 1 PART 1 IS COMPLETED
PER ATTACHED EXAMPLE

Unsatisfactory

Week of December 8, 29



NRC Operating Exam- JPM 5 Indian Point 3 Week of December 8, 2(1);

Element : Standards : Conditions :
PROTECTIVE ACTION EVACUATE AND IMPLEMENT
RECOMMENDATION MADE KI ALL ERPAS 0-2 MILES (1,2,3,4,

PER IP-EP-410 “PROTECTIVE 7,29,30,38,39,42,43,44,45,46), AND 2-5 MILES

ACTION DOWNWIND (8,9,16,18,49) , RECOMMEND
RECOMMENDATIONS” SHELTERING NON- EVACUATED
ERPAS .
Comments :
Critical Task? Y
Satisfactory Unsatisfactory

Terminating Cues :

THIS JPM IS TERMINATED ONCE THE EP FORM 1 NYS RADIOLOGICAL EMERGENCY DATA FORM
IS COMPLETED WITH THE APPROPRIATE EVENT CLASSIFICATION AND PAR



NRC Operating Exam- JPM 5 Indian Point 3 Week of December 8, 21/0:

Candidate Cue Sheet

THE FOLLOWING SEQUENCE OF EVENTS OCCURS WHILE ON SHIFT:

A REACTOR TRIP AND SAFETY INJECTION HAVE OCCURRED, E-0
“REACTOR TRIP OR SAFETY INJECTION” IS COMPLETE AND A
TRANSITION TO E-3, “ STEAM GENERATOR TUBE RUPTURE” HAS
OCCURRED.

UPON ENTRY INTO E-3, “ STEAM GENERATOR TUBE RUPTURE”,
THE STA REPORTS THAT A RED PATH EXISTS ON HEAT SINK, THE
CREW TRANSITIONS TO FR-H.1 “ RESPONSE TO LOSS OF
SECONDARY HEAT SINK” .

IT IS DETERMINED THAT A 300 GPM SGTR EXISTS ON 32 S/G, IN
ADDITION A S/G SAFETY IS STUCK OPEN ON 32 S/G.

WHILE IN FR-H.1 IT IS DETERMINED THAT DE-I 131 IS 475UCI/CC, R-
25 IS READING 20 R/HR, AND R-26 IS READING 16 R/HR.

WIND IS 7 METERS PER SECOND FROM 220 DEGREES. THE
STABILITY CLASS IS “C”.

AN AFW PUMP IS QUICKLY RECOVERED AND FR-H.1 IS EXITED.

AS THE SHIFT MANAGER, MAKE THE E-PLAN CLASSIF ICATION,
INITIAL NOTIFICATIONS, AND ANY PROTECTIVE ACTION
RECOMMENDATIONS IF NECESSARY.



New York State
Radiological Emergency Data Form Notification #
Indian Point Energy Center
Part | - General Information Instructions

1.  This message being transmitted on: at: a AM VIA{ A. RECS
(bate) Time) O PM Other
-, s - VA .o
2. Thisis... FNoTanExercRey ¥("B. An Exercise )
3. The Facility Affected is: A Unit2 ®. Unit3 C.Both
4. TheEmergency A. Unusual Event C. Site Area Emergency E. Emergency F. Recovery
B. Alert (D._General Emergencyy Terminated ¢ - Gy
5.  This Emergency Classification Declared on: at: 0 AM
(Date) (Time) O PM
6. Release of A. No Release
Radioactive Materials B. Release BELOW federally approved operating limits (Technical Specifications)
due to the Classified Event: U To Atmosphere U Towater
C. Release ABOVE federally approved operating limits (Technical Specifications)
U To Water
D. Unmonitored Release — requiring evaluatio
7. Protective Action Recommendations:
. No need for Protective Actions outside the site bou ndary.
B EVACUATE and implement the Kl plan for the following ERPAs:
@@@@56@@ 11 121314 Q? 20
22 23 24 25 26 27 28 31 32 @ 40
41@@@@@4748 50 51
(C) SHELTER all remaining ERPAs.
3. EALNumber: 4. Q.2 |

Brief 5/G6- Tvbe Koptvee With Saownpey RELEASE
Event 45/0-7'»5( f?voﬁwe exists on 3256 witha failed open 4
Description  Satedy lelve on 32 /4. There is ewo/euce of Rel o(amaqe

9. The Plant status is: A. Stable E. Cold Shutdown
B. Improving D. Hot Shutdown
10. Reactor Shutdown: A. Not Applicable B. __at OAM
(Date) ) (Tame) DPM
11.  Wind Speed: 2 Meters/Second at elevation _10__ meters.
12.  Wind Direction: (From) «QQQ Degrees at elevation _ 10__ meters.
13. StabiltyClass: A B ) D E F G
14. Report By: at Telephone Number (914) -
{Communicator's Name})
Message Received by: Message Ended at:
Emergency Director Review and Approval: C UA&M& Mgk S G
Part |
Effective 5/5/03 Page 1 of 1 Form EP-1, Rev 1




Control Room Initial Notification Checklist — Alert / SAE / GE
Notify Protected Area Personnel: Time

Note: I[f the Shift Manager does not feel it is safe to relocate personnel at this time DO NOT sound the Site
Assembly Alarm or call for personnel to report to the Assembly Areas.
1. Contact opposite unit’s Control Room and inform them of classification, time, EAL# and brief description.
Unit 2: 734-5294 (5295) Unit 3: 736-8277 (8282)

2. Coordinate the following with the oppaosite unit Control Room:
a. Sounding of the Site Assembly Alarm for 30 seconds and,

b. Announcing the following message over both Unit's P.A. Systems three (3) times:
“Attention all personnel, a (Alert/Site Area Emergency / General Emergency) has been declared”
“All Essential Personnel report to your assigned emergency facility”
“All other personnel report to the (Energy Education Center [Unit 2])/ (Training Center [Unit 3])”

3. Notify Security Shift Supervisor at 736-8067 (8068) and provide them with the affected unit, dateftime of
classification. [F Unit 3 is declaring the event, THEN request an Offsite Communicator report to the Controt Room

Notify Emergency Response Organization: (Unit 2 Control Room activates DIALOGIC system)

4. Request direction from Shift Manger (Emergency Director) as to ERO mobilization needed utilizing the appropriate
envelope. IE Unit 3 is the affected unit THEN contact the Unit 2 Control Room and direct notification by one of
the following, as appropriate:

+ IF a Security Event, THEN use Envelope C “IPEC ERO Mobilization to Backup Locations” (Form EP-36,
Primary — ERO Activation Checklist) to mobilize EROs to backup locations.

*  Otherwise use Envelope A “IPEC ERO Mobilization” (Form EP-36, Primary — ERO Activation Checklist) to
mobilize EROs.

Notify State and Counties: (to be initiated within 15 min. of classification)

5. Pick up the console handset and depress the “RECS” button (If V-Band press the number “7” button on the keypad.)

6. When you hear the message “You have initiated a conference ..." state:
“This is to report an event at Indian Point. Standby for roll call”

7. IE you did not hear the above message within 5 seconds of pressing the button THEN hang up (if V-Band press “Clear” to
hang up) , wait 5 seconds and repeat steps 5 and 6.

8. IF unable to contact any station via RECS THEN use Local Government Radio (LGR) (instructions on back)
OR_telephone (phone numbers on back), to contact Warning Point(s) for those stations not reached.

9. Enter time you are starting the initia! roll call in the space provided below.

10. Initiate roll call by asking “(focation title) are you on the line?” for each of the following stations, stopping after each name is
read to allow station to identify itself. Check off “Initial Roll Call” for each location as they answer:

Location Initial Final
Roll Calli Roll Call
Time Initial Roll Call New York State 4 M|
Started Westchester County | |
Peekskill City a a
Time Final Rockland County a a
Roll Call Completed Orange County | Q
Putnam County [} a
West Point | Q

11. SLOWLY read all of the information from the completed and approved NYS Radiological Emergency Data Form Part |. After
reading form say “Stay on line for final roll call.”

12. Perform a final roll call by asking “(focation title) did you copy?” for each location. Check off “Final Roll Call” for each
location as they answer the roll call. IE any location did not copy the message THEN instruct them to call the State for
claritication or, if requested, repeat the information.

13. End notification by saying “Indian Point out at (time)". Enter the time above when final roll call is completed.

14. IF any location did not answer the initial roll call THEN contact the missing location via telephone and direct them to either
call the State to obtain the notification information or read form information over the telephone. Record the location and time
of this notification in the comment section of this form. Go to page 2 (back)

Proprietary Information Page 1 of 2 Form EP-4 Rev 1




CCR Initial Notification Checklist Alert/SAE/GE (cont)

Notify Media Relations:

15. Call Indian Point Communications Representative at 914-271-7031

IF individual answers THEN read the following statement:

“This is the Unit __

was declared at
(time})

Control Room, a(n) ( Alert/Site Area Emergency/General Emergency)

(circle proper classification)

on Emergency Action Level number
(EAL #)

Obtain and enter name of individual contacted:

OR

IF after 2-5 rings the machine picks up THEN read the above message into machine after beep.

16. IF itis during normal working hours THEN notify the affected unit(s) NRC Resident Inspector
Unit 3: 739-8899

IF during off-hours THEN call or page the NRC Senior Resident Inspector using phone numbers

Unit 2: 739-9361 or x 5347

Notify NRC: (to be initiated within 1 hr. of classification)

“

provided in the Emergency Telephone Directory

Provide the Inspector with Date/Time of NUE classification, EAL # and brief description of event.

17. Contact NRC by calling main number listed on ENS phone. (IF main number does not work THEN use

1%, 2™ or 3" backup number, or region 4 alternate number fisted.)

inform them that this is a 50.72 notification and provide them with Date/Time of emergency classification,

EAL # and brief description of event. Complete NRC Form 361, if requested.

18. Record any Comments:

19. Date and sign this form

Date: Signature:

20. Inform the Shift Manager that you have completed emergency notifications.

21. Fax copies of the NYS Radiological Data Form, Part | to State, counties, TSC, EOF and JNC and provide originals to the

Shift Manager.

Use of Local Government Radio or commercial telephone:

A. 1f using the LGR (for V-Band depress the “LGR" button on the communications console) verify power on and pickup the
handset & depress the handset button. Conduct roll call (see step 7). !f using the commercial telephone, then dial the

Waming Points phone numbers.

B. Transmit the following: “This is to report that a (emergency classification) has been declared at Indian Point Energy
Center. Stand by for a fax of the Part | form.”

C. Faxthe Part | form to the State and Counties Warning Points and EOC’s.

Wamning Point and EOC phone numbers

Location Warning Point Phone # EOC Phone #
Westchester County 914-864-7890 914-995-3026 or 995-3027
Peekskill City 914-737-8000 914-737-8000
Rockland County 845-364-8600 845-364-8800 or 364-8900
Orange County 845-291-4033 845-291-3199
Putnam County 845-225-4300 845-225-3896 or 225-9376
West Point 845-938-8846 845-938-8846
New York State 518-457-2200 or 457-6811 518-457-9900

Proprietary Information

N

Page 2 of 2

Form EP-4 Rev 1



==y IPEC NoN-QuALITY RELATED { IP-EP-410 Revision 2
= Enlergy. EMERGENCY PLAN PROCEDURE

IMPLEMENTING

PROCEDURES REFERENCE USE Page 5§ of 11

Attachment 9.1
FLOWCHART FOR GENERAL EMERGENCY PROTECTIVE ACTION DECISIONS

Sheet1 of 1
General Emergency Notes:
Declared (1) Referto Attachment 9.3 for
details on EPA PAGs.
¢ () IF an EPA PAG is exceeded or
expected to be exceeded
Recommend EVACUATION and implementation of the Ki beyond 10 miles THEN
Plan for ERPAS in 2 Mile Radius and 2-5 Miles Downwind consider the need for PARs
and recommend SHELTERING remainder of ERPAs not beyond 10 miles and discuss
evacuated. (Attachment 9.2 sheet 1 of 2) possible actions with State.
¢ (3) IF recommended ERPAS
change THEN add new
Continue Assessment based on: ERPAS to new PAR DO NOT
+ Dose Assessment ¢ subtract any ERPA in which
« Field Data . actions have previously been
¢« EPAPAGs® recommended.

Are EPA PAGSs
(>1 Rem TEDE or
5 Rem TODE Thyroid)
exceeded beyond
a 2 mile radius?

NO

Recommend EVACUATION implementation of the Ki Plan
for ERPAS in 5 Mile Radius and
5-10 Miles Downwind (see notes) and recommend
SHELTERING remainder of ERPAs not evacuated.
(Attachment 9.2 sheet 2 of 2)

Are EPA PAGSs
(>1 Rem TEDE or
S5 Rem TODE Thyroid)
exceeded beyond
a 5 mile radius

NO

Recommend EVACUATION implementation of the
- Kl Plan for entire 10 mile radius (all ERPAs)




- IPEC NON-QUALITY RELATED | IP-EP-410 Revision 2
= Lniergy. EMERGENCY PLAN PROCEDURE
IMPLEMENTING
PROCEDURES REFERENCE USE Page 6§ of 1
Attachment 9.2

CONVERSION OF SECTOR/ZONES TO ERPAS - 2-5 Miles Downwind

Sheet 1 of 2

TABLE | - 0-2 MILE RADIUS - Evacuate all listed ERPAs including the river ERPAs.

1, 2, 3, 4, 7, 29, 30, 38, 39, 42, 43, 44, 45, 46

TABLE lIA - 2-5 MILES DOWNWIND for Up-Valley Plumes

Up-Valley Plumes (wind speed <4 m/sec and wind direction from 102°-209°)

Pasquil Stability Categories ERPAs alfected
A B 8,9, 16, 18,26, 49
C,D,E,FG 8,9, 16, 18, 26,

TABLE liB - 2-5 MILES DOWNWIND for Down-Valley Plumes

Down-Valley Plumes (wind speed < 4 m/sec and wind direction from 340°-101°)

Pasquill Stability Categories

ERPAs affected

A, B

5,6, 31, 47, 48,49

C,D,E,F,G

5,6,31, 47, 48,49

TABLE IIC - 2-5 MILES DOWNWIND for Cross-Valley Plumes

Cross-Valley (wind speed = 4 m/sec OR wind direction from 210°-339°)

Wind Direct Center Pasquil Stability Categories A& B Pasquil Stability Categories C-G
From (deg) Sector No ERPAs affected ERPAs affected
169 - 180 1N 8,9, 16, 18, 24,26, 40 8,16, 18,26

191 - 213 2 NNE 8,9, 16, 18, 26, 49 8,9, 16,18

214 -235 3NE 8,9, 16, 18, 49 8,9, 16, 18,49

236 - 2568 4 ENE 5,8,9, 16, 18, 48, 49 8,9, 49

259 - 280 5E 5,6,8,9,47, 48,49 5,8,9,647,48,49

281 - 303 6 ESE 5,.6, 8,9,47,48,49 5,6,9,47,48, 49

304 - 325 7 SE 5,6,9,31, 47, 48, 49 5, 6,47, 48, 49

326 - 348 8 SSE 5,6,31,47, 48,49 5,6, 31,47, 48, 49
349-010 98 5,6, 31,47, 48,49 6, 31,47, 48

011-033 10 SSW 6, 31, 40, 47, 48 31

034 - 055 11 SW 31,40 31, 40

056 - 078 12 WSW 31,40 31, 40

079-100 3w 24,26, 31, 40 40

101-123 14 WNW 16, 24, 26, 40 24, 26, 40

124 -145 15 NW 8, 16, 24, 26, 40 16, 24, 26, 40

146 - 168 16 NNW 8, 16, 18, 24, 26, 40 8, 16, 24, 26, 40
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) 5 IPEC NON-QUALITY RELATED | IP-EP-410 'Revision 2
Enlergy. EMERGENCY PLAN PROCEDURE
IMPLEMENTING
PROCEDURES REFERENCE USE Page 7 of 1
Attachment 9.2

CONVERSION OF SECTOR/ZONES TO ERPAS — 5-10 Miles Downwind

Sheet 2 of 2

TABLE |- 0-5 MILE RADIUS - Evacuate all listed ERPAs including the river ERPAs

1,2,3,4,5,6,7,8,9,16, 18, 24, 26, 29, 30, 31, 38, 39, 40, 42, 43, 44, 45, 46, 47, 48, 49

TABLE A — 5-10 MILES DOWNWIND for Up-;Valley Plumes

Up-Valley Plumes (wind speed < 4 m/sec and wind direction from 102°-209°)

Pasquil Stability Categories

ERPAs

A B

10, 11,12, 13, 14, 17, 19, 20, 23, 25

C,D,E,F,.G

10, 11,12, 17,19, 20, 23, 25

TABLE IIB - 5-10 MILES DOWNWIND for Down-Valley Plumes

Down-Valley Plumes (wind speed < 4 m/sec and wind direction from 340°-101°)

Pasquil Stability Categories

ERPAs affected

AB

12, 21,22, 32, 33, 34, 35, 36, 37, 41, 50, 51

C,D,EF,G

12, 21, 22, 32, 33, 34, 35, 36, 37, 50, 51

TABLE IIC — 5-10 MILES DOWNWIND for Cross-Valley Plumes

Cross-Valley (wind speed > 4 m/sec OR wind direction from 210°-339°)

Wind Direct Center Pasquil Stability Categories A & B Pasquil Stability Categories C-G
From (deg) Sector No ERPAs affected ERPAs affected
169 - 190 1N 10, 11,17, 19, 20, 23, 25, 27 17,19,23, 25

191 -213 2 NNE 10, 11,12, 13, 14, 17,19, 20, 23, 25 10, 11,17, 19, 20, 23

214 - 235 3 NE 10,11,12,13,14,15,17,19,20,23 10,11,12,13,14,17,19, 20 '
236 - 268 4 ENE 10,11,12,13,14,15,17,19,20,21,50 10,11,12,13,14,15,19,20
259 - 280 5E 10,11,12,13,14,15,19,20,21,22,50,51 10,11,12,13,14,15, 20,21,50
281 - 303 6 ESE 10,11,12,13,14,15,20,21,22,32,50,51 11,12,13,14,15,21,22,50,51
304 - 325 7SE 11,12,13,14,15,21,22,32,33,34,35,50,51 | 12,13,21,22,32,50,51

326 - 348 8 SSE 12,13,21,22,32,33,34,35,36,37,50,51 12,21,22,32,33,34,35,50,51
349-010 98 12,21,22,32,33,34,35,36,37,41,50,51 22,32,33,34,35,36, 37,51
011-033 10 SSW 22,32,33,34,35,36,37,41,51 32,33,34,35,36,37,41

034 - 055 11 SW 28,32,33,34,35,36,37,41 34,35,36,37,41

056 - 078 12 WSW | 27,28,34,35,36,37,41 28,34,36,37,41

079 - 100 13W 25,27,28,34,36,37,41 27,28,41

101-123 14 WNW | 25,27,28,41 25,27,28

124 - 145 15 NW 17,23,25,27,28 25,27,28

146 - 168 16 NNW 17,19,23,25,27,28 17,23,25,27

1 ] 1
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4.0

volume II

Initiating Conditions

and Emergency Action Levels
Rev. 9

Initiating Conditions and Emergency Action Levels

PURPOSE

This procedure is to be used prior to an emergency classification. This
procedure is to be used for declaring an event into one of the four
emergency classification.

RESPONSIBILITIES

2.1 The shift Manager (SM), and/or Emergency Director (ED) shall
implement this procedure.

2.2 The Control Room Su ervisor (CRS) shall implement this procedure
if the SM is unavailable to do so.

REFERENCES

3.1 ApP-21, "Conduct of Operations"

3.2 1pP-2001, "Emergency Director (ED), Plant Operations Manager (POM),
shift Manager (SM) Procedure"

3.3 IP-EP-255, Emergency Operations Facility Management and Liaisons
3.4 Emergency Action Levels Technical Bases

3.5 IP-EP-610, Emergency Termination and Recovery

PROCEDURE

4.1 1Initial Declaration:
A. The SM or CRS shall use the Emergency Action Levels

Attachment 5.1 to select categories related to plant events
or conditions. )

B. The SM or CRS shall determine the most appropriate
emergency.

Initiating Conditions and EALS Page 1 of 3



L volume II
Initiating Conditions
and Emergency Action Levels

Rev. 9
NOTE
If the Emer?ency Action Level is not clear, reference the Emergency
Action Levels Technical Bases for clarification. It is located in the
CR with Emergency Plan procedures.
C. Upon determininﬁ the emergenc¥ classification, the SM or CRS
shall declare the emergency classification.

NOTE

The initial emergency classification should be made within 15 minutes
fo110w1nﬁ the identification of an event or combination of events to
ensure that proper protective and corrective actions are taken.

The initial emergency classification will normally be made by the Ssm.
It is the SM’s primary responsibility to act in accordance AP-21 to
ensure that necessary actions are taken to return equipment or systems
to a safe, stable condition. The emer?ency classification shall not

interfere with this primary responsibility.

An event that occurs and ends in a very short period of time, or an
event occurs and goes unnoticed until after an event has terminated,
must still be classified and required notification to the NRC, State,
and Counties made. The implementation of the emergency plan should be
used as appropriate in these circumstances.

D. Upon declaration of an emergency, the sM shall implement IP-

2001 and assume the role as ED.

4.2 Reclassification:

A. If reclassification to a higher level is necessary, the ED
shall repeat the classification steps above ensuring input
from the Control Room (CR) staff.

Initiating Conditions and EALS Page 2 of 3
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Initiating Conditions
and Emergency Action Levels

5.0

Rev. 9
NOTE
The Emergency Operations Facility (EOF) ED shall use IP-EP-255.
4.3 Termination/Recovery:
A. An _emergency classification will not be declassified but

will be terminated or go into Recovery using criteria

established in IP-EP-610, Emergency Termination and
Recovery.

ATTACHMENTS

5.1 Initiating Conditions and Emergency Action Levels

END OF TEXT

Initiating Conditions and EALS Page 3 of 3



SDEG JAUN - POHULIU0T 9] {Ed

< U~

umopany

10H =

Aanueic Yol =

uoLleuado Jamod =

eon

"1Ue| 00D JO SSO| Wou4
buti|nsed juswulreluod ‘G*0-4 yled pay
{ple‘z'tr 1°6°1

JUBWIULBIUOD S T

Al Laba1ur
‘°0~4 UO yled pay
{v'e'e'1r 1°v°1

Altabaiur $°1

padLhbad
SL MULS 1edH
aNV
MNIS 1v3H
‘€°0-4 uL yied gIv quLs
{v'e''tr 171 1e9H €°T

buLjood suod ‘z'0-4
uL yied @3y JO IDNVYO

*salnuLw
ST ULYILM 9ALIDDJS 30U Saunpadoud
uoLledolsad [euoLldund

aNv
Bur| 00D au0D
‘2°0-4 uL yaed a3y

BULL00D 340D

{v'e‘e*tr 17t {vie‘e’tr et T
Ln4ss9ddns MULS 1B3H ‘€70-4 UL yled pay
SL diLJl |enuen ¥0
anv BuL[00D 340D ‘g Q-4 ulL yied 43y
%S > {Y¥IHLIT
abuea uomod sdnpad o3 0luL AJlus jusULUWWL J0 |[Ben3dY
LeubLs dral dLiewoine AlLLedL1Ldogns aNv
ue Jo oJdn|Led Auy T°0-4 uL yaed a3y Ayieotatadgns ‘1°0-d4 ut yaed @3y AlL[edLlL4ogns
{fe'e'tr 'Y {e‘¢* 1y 11 {e‘z't €11 T
1uSA3
Lensnun JJ9LY a4V 91LS [N ETED) Asobezed
6 'A9Y SNLVLS 1S4SD 0°T A¥0DILVD

S{@A91 uoLldv Adudbusw3 pue
suoLlLpuod buijerirur

II Bwn|oA

S[3A91 uoLldv Aduabuawl

€ 1uLod ueLpul
T'¢ judwydoelily




2APA 1¥AN — naniinn arapy At raniay = a .A.z:«b.....mun 10U = ¢
UMOPANYS PSS - § GR3ETis - ¢
umopanys 10H = ¢ uoLiedado Jamod = T
. ¥H/Y 89 <
obeyea sHY YH/Y LT < 92-¥ JO §Z
01 °np ¢1-d JO TT 97-Y JO GZ-Y JOo3LuUOwW -4 JolLuow uolLleLpey
-4 uo 23/1o1 900 < uoLleLpey JUSWULBIUOD JuDWULBIUOD uoLieLpey

{vefe'tr 1ree

{v'e‘¢'1} ¢vee

{2t} £°2°¢ 1UBWULBIUOD 2°7

s@3nuLw
0T< SOAL[-4|BY
yitm saseb ajqou
LLe 404 Dd>/1od

(Jea 3) /00T <
¥0

TET-1
iuaeaLnbe asop
/LM 0T <

:A1LAll0®

obexyea| sSD¥ 031 anp ¢T-¥

J0 TT-¥ uo 23/101 90°'p < »
juLodlas uolLlelLlLut

IS > BuLjoodqns SDY e

wdb ¢/ <

obeyeo| wolsAs AdeuiLdd e
A3 Labsiul

‘$°0-d4 uo yied g3y e

:buLmo| ot
9yl Jo Aue aNv TE€T-I
1uaeALnbs asop 23/1oM QOf <

9| dwes 1ue|00D A1LALID® 1UR| 00D AILALIDY
Pe2'1Y T°1°2 {p€2'T} €°T°2 e [00D T°7
Adobajed

1UBA3 |ensnun

=WETRY

B2JV 91LS

LeJaudd

6 "A9Y

S[2A97 uoL1dVY Adusbasw3 pue
suoLlLpuod bBurjerlLur

II 2WN|OA

13Nd YOLOVIY (7 ¢ AdODILYD

S{9Ad1 uo11dV Adudbusuwl
€ 1uLOd ueLpul
T°¢ juawydelavy




9684 1XaN — pPanuLIUOD 3/qeL

Burlenjsy = 9 Agpuels 10H = ¢
umopinys pLod = § dnigeas = ¢
umopanys 10H = ¢ uoLiedado Jamod = T
paJaAodun
[ond paielLpeaut
40 uolLieAuasqgo
LensLA Jo 1doday
ﬁ@-Mn.VnMaNaHW m-m-N
. SJ0] LUOW
BaJV uoLleLpey
ybLH JudwuLeluod
Jodea 97 J0 Gz-de
A1LALID®E SBY
JUDWULRIUOD ZTI-Y e
mgouvcoz
eady bBuLpitng
ELNNMTMMWWm abedoas [and G-y
Jaiem zow LOO SJ401 LUOW
[end 1uads aya Bodv IuswuLeluod
dAOQe pauLeluLew JodeA /-¥ JO z-Ye
pue pauaoisad
9¢ 1ouued [ :ssadoud bBuyr|puey |anyg
[PAR| JB1BMm waroLu:ou:: ue wou g
(burienjoau bBuruanp | - uLl[nsSaJd SJo3LUOW SJO3 LUOW
A3ILABD J01D®du) uoLleLped BuLmo| |0} uoLieipey
Lood |@nj 1udads Yl 4O ANV U0 wde|e 43410 JO
{9's‘ve2'T} pauleisns psawdJLJuod SiUuap LDV
T°€°2 {9'S‘vie‘e'1} T°¢e buL|anyay ¢-¢
1U@A3 [Benshun SWEYLY BOJY 911S ICEEDED) AJaobaled

6 "AOY

S|9A37 uoL1dY Adusbuawl pue

suoLiLpuod burieriLur
II SWn|oA

13Nd HOLOVIY 0°Z AYODILVD

S|®9A37 UOLIDVY Adudbuawz

€ JULOd uelLpul
T°S luswydelay




8bed IXeN - panuLiuod a/qel

BuLianjoy
umopanys pLod
uMOpINYS 30H

]

i O

Q
Agpueis 30H
dniaeis
uoLiedado Jamod

nwnn
e m

obexea| SO
01 onp luLodlas uolletlLul
IS > BuL|oodgns SOy

BuLioodgns sDY

{ve' 1t e

fvie‘e'tr ¢ree

{pie‘e't T7€°¢ €°¢
TET-I 1ua|eaLnba asop
40 23/101 Q¢ < AILALIO® JUBR|[00D
aNV
Joledauab wesls
Aue uL wdb £€-Q < 9beyea| Adepuodds
*Joleuauab weals 01 Adewtdd yiim (s)Joledsuab wedls [-sot|dde
Aue ut wdb g0 < pai1dajje syl wod} aJdaydsowle 01 osje 1°¢
osbexes| Adepuodss 9pLs AJuepuodas Jo 9Sed|daJ d|gelosLun Aaobd1ed ‘abexedn
03 Adewrud fv'e! T} e ¢ AJepuodas
yam (s)dJoileusuab : 01 Adewldd
weals paldatje syl wdb ¢z < abejea| Auaepuodas Jod4 :31O0N]
wodJj} 3dJ8ydsowle o3 01 Adewtdd yam (s)Joredauab wedls
apis Auepuodes Jo paidajje ayl woul adaydsowie 03 abedjea
osev a4 9|qelosLun 9pLS Adepuodas Jo dsed|ad | qelosLun AJepuodas

0} AdJewlLdd Z°¢

wdb gz <

obeyea| poL4Liudapr

¥o

wdb T <

abeyes

Adepunoq aJnssad
40 paljLliuaplLun
{v'e2°Tr T'1°¢

dund Buibaeyd

aLbuts e jo (wdb ¢7)
A1Loeded ayl HBuLpssdxse
abexea| welsAs Adewlrdd

{v‘e‘e‘1y ¢1¢e

ALl SL AudA0DUN BJOD pue

Jauuew po|LoJiuodun ue -uL bBuirddodp
SL |9SS9A J01JB3J BYl UL [BAd|
J23em jeyl paldodad SL 3L “‘poAowRd
pe3Y |3SS9A J01DBIJ DYl YILM

dyo
buLuuns s,dd¥ OU YILM %EE <
pauleilulew aq J0uuBd SITAY

{9's've'e ‘T €1°¢

[ebexean
Adepuodas o3
AdewLdd sIpniduL
Styt :3IO0N]

sbexesa SOV
T°¢

IUSAZ [ensnun

eNETRY

BAJY 93LS

LeJdauan

AJobaile)

6 "NoY

W3ALSAS LINVIO0D dOLOVIY 0 E AdOODILIVD

S|9A31 uoLldy Aduabuswa pue

suoLlLpuod bButlelLlLur
II SWN|OA

S|2A37 uoLldY Aduabusw3

€ 1uLod uelpur
T°6S Iuswydelly




ebed IXON - panuLiuod 3|qe.l

buLanjay
umopanys p{od
umopanys 1OH

]
Sl 7ali\e]

Agpuels 10H
dniaels
uoLledado Jamod

nn

N M

JUBWUOJ LAUD 3yl 03

Aemyred asea|ad |edLbojoLped e

UL SILNSad Yo Lym padiLnbad uaym

poso|[2 1ou (S)9A|BA UOLIB{OSL

UOLIB[ LIUDA JUSWULBIUOD

J40 49, 9seyd 40 v, 9seyd Auy
uin ¥0

‘Sdy ¢ <

JO4 JUDWUOJ LAUD

a2yl o1 Aemyied asea|ad

feoLbojoLped B uL S1|Nsad yoLym

saAleA abund 40 }oL{3J dJnssaud

JUSWULBIUOD 3SO[D 03 AllL]Lgeur
d0

"S4y p < 404

300|J1e DA e uo uodo sJoop ylog

et T TV

SUCLILPUOD VD01

YaLM 3UD3ISLSUOD Jou
asuodsau %w>m~ duns Jo
24NnssaJd jUBWULeIUO0D
Yl LM 1udWwuULeIuod
9pLSUL 1ue|00d

Adewtrad Jo Sso7

Ho
aJn|Ley
SJY 01 3Jnp Iseaddul
LeLatuL buLmol|oJ
94nssaJd juswuLeIUO0D
uL aseaJddp
pat|od4auodun ‘prdey

fvie‘e'tr ¢1y

'V 9LqelL ‘obewep

peLd> |on} 40 SJoledLpul Auy
ANV

SUOL1Lpuod

V2307 YaLm Jud1SLSuUod jou

asuodsau [ 9A9| duns a0 duanssoud

JUBWULBIUOD Y LM JUDWULRIUOD

9pLsuL ue|0od> Atewlrad JO SSO7
b: (o)

aJnjLel

SOY 03 9Np ISEIJIUL [elILuL

puimo| |04 @unssaJsd JuswuLBIUO0D

uL aseaJdap pa|loJdauodun ‘prdey

1YIHLIS
{vie'e'T STV

T @219qel ‘ssol

peld> |3n} JO SJOoledLpul Auy
ANV

€'y 9|qeL ‘bulrieuado juswdinbs

spJenbages HUL| 00D JuUBWULBIUOD

WNWLULW UBYl SSI| YiLMm

V¥D01 pawdLjuod Buimo| o4 |eubLs

uoLle|osL 4, °Seyd powdLjuod

vt vy

sn1eis
A3ruboajul
JUDWULBIUOD T}

JUIAT |ensnun

SWETYY

e9JV 9115

PELER)

AJobajed

6 "A9Y
S[@A®71 uoLldv Aduadbuaw3 pue
suoLiLpuod burieriLur

II SWn|OA

AINIWNIVINOD Ot AYODILVD

S|®A97 uolldv Aduabaaul

€ juLod ueLpur
T°6 Juauwydelay



abed IXaN - panuLiIuod 3[qel

buLlonjoy = 9 Agpuels. 10H =
uMopINYS pLod = § dniaeis =
uMopaNysS 10H = ¢ uoLleuado Jamod =
JUSWULEIUOD SUOLIBJIUIDUOD
UL UOLIBJIUIDUOD UBDBOUPAH %p < Se9

fviee't 1° ey

21qLIsnquod €

Z'v o2LqeL ‘obeuep

pei> |9n} 40 SJ03BDLPUI Auv
ANV

Lodanidny agnL J4oledsusd

wesls, £-3 ul patjLiuspl 9SEd| Y
ww;:uauwumwwcwwvmmwww Se aJnidnd 3agnl 95 YiLm >eauq >mecowwm
pa3|nes 2| qejosLun QuL| aplLs >Lmn:ouwm.w%an0mwc: /M @unidny .
PEZTY T 'Y {v'e‘e'tr ¢y °qnL 9s ¢°y
1fnsad e v 9LqeL ‘osbewep
SE SISLX® JUSWUOJ LAUD dY3 pel> |9n} JO SJOledLpulL Auy
01 asea|ad |eotbojoLpey anv
aNvy 1|hSaJd B SB S1SLXD 1UdSWUOJ LAUD
*1UBWULBIUOD 3yl 01 9sea|ad (eoLbojoLpey
apLsano BulLbaeydstp anv
: walsAs Adewtrud "7 JusWULeIUOD BPLSINO
Aue aje|osL 03 AlL|Lgeul buLbaeyosip wairsAs Adeuwrdad
¥o Aue 3ie|osL 01 Aji[Lqeul
¥D01 pauwJLuod Yo
Butmo |0} pauLnbad v201
usym paso|d 3ou (S)BALBA powd Ljuod BuLmo] ol padLnbau
IAD 40 4, 9Seyd uaym pa3soid jou (S) SA[BA IAD
Jo v, 9seyd Auy 40 ,9,95eyd J40 v, 8Seyd Auy (panuL3iuod)
sSniels
tJ9ya L3 1Jay3L3 A1 tabalur
Pzt e 1°v et 91 JuswuLleluod Ty
1UdA3 [Bnsnun ENEYIL] e9JdVy 931LS IENEREER) Aiobajed

6 'ADY

S|19A87 u0L1dY Adudbusw3 pue
suoLiLpuod butrleLiLur

II swn|op

ANIFWNIVINOD (O'F A¥ODILVO

—eNmm

S19A97 uotldy Adusbuauw3l

€ JuLod ueLpul
T°6 Juswydelly



abed IxoN - panULIUOD 2[qel

Burienjay = 9
umopanys pLod = §
umopanys 10H = ¢
0 S
T £
4 € >
pouJ tnbay paJinbay
sduind Aeuds butiedado siaLun J42[00D ueq
auswdinb3a spuaenbajes BUL|00D 1uSWULRIUOD WAWLULW £°¢ dLqel
Jy/d /T < bBuirpesd 9z-y JO GZ-Y JOILUOW UOLIBLPERJS JUBWULEIUOD 4
TET-I 1ua|eainba asop 22/1o1 Q0f < AILALIDE JUB|00D €
paJinbaJd sL uis 1edH
aNv
JINIS LV3IH ‘€°0-4 uL yied a3y 2
ONIT00D 30D ‘Z°0-d4 UL yYied @3y JO IFDNWIO T
SJ401edLpul abeweq pe|D |end 7'y 9Lqel
ONIT00D 3U0D ‘Z 0-4 UL yied a3y "€
Jy/d LT < BuLpedd 9z-y 4O GzZ-y JOILUOW UOLIBLPEJ USWULBIUOD 2z
TET-I JO 2ud|eALnba asop 22/1oM QQE < AILALID® JUB[00D ‘T

SJO1BDLpUI SSO7 pe|d [ond ['¢y oLgel

Agpueis 10H
dniueas
uoLleusado JIMOd |

nmu i
ey m

6 "AY

S|®A91 uoLldy Adusbusw3 pue
suoLiLpuod BurieLlrur

IT QUn|oA

INFWNIVINOD Qv AYODILVD

S[2A97 uoL1dV Aduobuasu3
€ JuLod ueLpul
T°¢ Iudwydely



abed 1xoN - panuLiucd a/qel

ButLangad = 9 Aqpuels 10H = ¢
_umopanys plod = ¢ dnidelys = ¢
umopanys 10H = ¥ uoLledsado Jamod = T
puoAaq Jo Adepunoq
9211s 8yl 3e
L9V, uwnjod ¢z-g .
9lgelL < 231ed 3sop
/Sos0p ¥iedLpul
yoLym aseo|ad
lusuLwwl JO {Benlde
wod4 buLipnsad
SA9AJNS plaLy
J40 suotidafoud asog
{9°s‘ve‘z'1} £°2°¢
*s9lnuLw g9 < s9lnuLw GT < *puohsq
J0J saLwL| 404 SILwL| Jo Adepunoq 331LS *puoAaq
suoLledLjlLiads suoirledLjidads 3yl 1e ,3vs, uwn|od 40 Auepunog 21LS 3yl
BD LUYI LedLuydai Z'S dlgel < soled 9sop | e 39, UwWNiod Z°G 2| qeL
paaoudwL X g < paAoudduit X Q07 < / S9S0p |3eDLpUL YoLym < S931ed asop / S9sSOp
saled S91BJ 95B|9J 9SE9[aJ QUULWWL JO 91¥DLpUL YdLYM dSed|ad S91eY Isea|ay
@seo{ad pinbL| Jo pLnbL| 40 snoaseb Lenide woJdy BulLi|nsad JUBULWWL JO. | BNIDE WOoJ /Siusuwainsesn
snooseb Jo4 sLsA|eue JoJ SLSA|eue sA9AUNS plaL4 Butl|nsad SAdAUNS piaL] Leluswuod LAU3
9| dwes pauwJLiuod oldwes pauwJLiuod Jo suolriydefodd asoq J40 suolidefloud asog \m:o?uumwoLm
{90'6‘v ez 1} H.N.m {9°s‘vie'g't ¢rz-s {9°s'vie‘Z'1Y 2§ {9°sv g2 T} s 'S 9500 7§
*poLJD
SWLl SLYI uLyILm ‘potLusd
suolLiedL}Ldads AWLY SLYI uLyam
'O LUYdal W23V, uwnjod *poLaad
paaosduL x 7 > Z2'§ @9LqelL moiaq aJe BWLY SLYl uLyam ‘potdad awLl sLyl
soled S9Se’d 84 WJLIUOD .3VS,, uwn|od Z°'¢ a|qeL ULYILM 39, uwn|od z°¢
9SEed |94 WJLIUOD ued 1UlWSSISSE dSOp MO|9( dJe S9SE9|dd | D geL MO[3Qq SJe SISeI[ad
ued sisAjeue 3| dwes | ssa|un SaINULW ST < Wl LJUod ued JUlMUSSIsSSse WA LJUOD UeD 1UDBWSSISSE
SS9LuUn svlnuLw Q9 < 404 9SOp SS9|uh sdnuLw 2SOp SSI|LUN SsIAnULW
404 3NN, uWn|od> T°§ 149V, uunjod T*¢ ST < Jod ,3vs, uwn|od ST < Joj 3D, uwnjod
9lqeL sJoilLuow Aue dLgel sJoiliuow Aue T°G 9L0eL SJ03LUOW T'¢ @Lgel sdJolluow
uo BuLpead pLLBA V uo burpeas priea v | Aue uo Bulpesu pL|eA v | Aue uo Burpesd pLieA V SJO1LUOKW
{9°6 v € 2T T°1°¢ {9°s‘v e TIZ° 1S {9°s'v €21} £°T°S {90°6'v 21} v°T°6 AN I43I T°6
1UBA3 |ensnun WEIR; B3UY 911S EFENED) AJobaied

6 "A9Y

S[8A®7 uoL1dVY Aduabuawl pue

suoL3iLpuod bBulleLiLur
II swnfo’

ASVITIY ALTAILOVOIAVY (°¢ AdODIALVD

S[dA81 uoLl1dvy Adusbusw3
€ luLod ueipur
T'C juawydelly




abed 1XoN — panuLiuod a|qes

Burisnjad = g Agpuels 10H = ¢
umopanys pLod = g dnidJeas = ¢
umMopanys 10H = ¢ uoLiedado Jamod = T
¢
€°6 9lqelL
‘seade Aue ULYILM Jy/¥ § < S|BAI|
UoLlELpEJ BBJE |BWJOUGR pDBULBISNS
{9°s*v'e‘z't} €°¢¢
SVS pue SvD
ssasoud iR:[¢] & .
pa|[oJiuodun ue wooy | 0431U0dD
wou) BuLiinssad ybLy 1Y3HLI3
2[eds})0 J0 wue|e UL JyYy/JmW ST
X 00T < buLpesau wiv < S|9Ad| uolLieLpey SLaA97
108JLp pauLeisns Auy BOJUB pauLBISNS uorieLpey
{9'S p' e T T TU€°S f9's‘ v ez T 2g"S BV £75
1UBaA3 [ensnun 1Jdo |V BaJVY 211S LeJauad Adobajled

6 'A9Y

S1@A®7 uoLldV Aduabusw3a pue
suoLlLpuod bBurieryrur

II swniop

3SVITIY ALTAILOVOIAVY 07§ AHODILYD

SL@A97 uoLldYy Adudbuswg

€ JuLod uelLpur
T°6 1usawydeily



obed IXBN - hmatmgtnu ajqel

burangoy
umopinys pLod
umopanys 10H

[t
< wn W

Agpuels 10H
dnideas
uotiesado Jamod

J91BM 2D LAJRS dmjdege
Nl RN -FETIED)
[9s9La ¥ XLpuaddy e
UMW LBIUO0D
01 SS9JDV edJdV [BllAe
quel |2nd [9sSalLqe
juel Jalem buL|anjaye
sdund J931BM DDLAUBS e
puLpLLng [O43UOD e
buLp|tng abeaols |ande
‘a'vide
buLp|Lng
dwndpaaq AdeL|Lxnye

(uoLle|eyuL jo -4y

v/N Jy/wadw 00S Jy/wadw 000§ T J04) d1ed 3ansodxa pLOJAYL
Jy/weduw 0T Jy/wadw Q0T Jy/wayw Q00T . 31ey aJ4nsodx3 (euda1x3
v/N wayw Q0% wayw 000S pLoJAyL 3@
wayw QT wayw Q0T wayuw Q00T 3a3L
SNEIR; avs 9
SPLOYSoJYL UOL1eDL}LSSe|D JudwaInsesanw *Auj/uoLldaloudd asod
¢'S 9lqetL
,1 .
UU\..WU! 0S ) 6 UU\ _.U.l Sly <\Z <\Z 6T~
22/ 1Lomig mNu.N v/N v/N v/N y1-d
29s/10MyarT "L 295/1D 9°¢ 295/1D 0°9¢ 29s/1D 09¢ 24
anN 149 |V avs 39 J0J LUOW

seady 1ue|d
€°S °L9el

SPLOYSaJYL UOLIBDLJLSSB|D JOILUOW 2udN|Jj3 T°S @jqel

6 "ADY

S[@A97 uoLldv Aduabuswl pue
SUoL1Lpuod bulleLltur

II sunjoy

ASVITIY ALIATIOVOIAVY 07§ AHODIALVD

ey m

S|@A®1 uoL1dY Aduabuauz
€ JULOd ueLpul
T°C wawydelly



o6ed 1XaN - PanuLIuod o/qel

buLanjoy
umopanys pLod
umopanys 210H

n
o N

Agqpuels 10H
dniaeas
uoL1eudddo Jamod

n
< wn O
i

1290

EC o

lEe

TEe
:s|oued
buLmo| Lo 2y Jo
LLe 404 J2313W1|O0A
9Lgqeyd1Lms 3yl uo
sainuiw GT < 404
suoLledLpul 961 |0A
sngq OpA SQT >
{9°¢} T°2°9

vEe
EEe
cte
TEe

1s|aved

buimo| |04 Byl JO [LE

J0OJ J919WI|0A 3[qeydiLms
24l uo svnuLw ST <

404 suoLlestpul

obei oA snq dpA SOT >
et TTU9

S324Nn0S
Jamod
2da

Jo sso1 Z'9

Jopao) E6MET ¢
Jopoa) ZOMET ©
Jowiogsuedy
Ader|LXny uotielSe
J3WJ0JSUBS]Y
AdeLiLxny 3tune

:s91Nnu LW

ST < J0J S224n0S
Buimo| |04 DYyl JO 3u0
3sed| 1e wod4 poaJsamod

Jopod] E6MET °
J49p9I9) ZO6MET *
JowJogsueay
AJBLLLXNY UOLIBIAS o
JauwdJojsuedl
AdeL|Lxny 1Lun
9saLa ¥ xLpuaddy
£€ 903 A08Y
€ 503 AQ8Y
TE 5d3 AQ8Y »
iselnutLw
ST < Jo} Buimol |04 2yl jo
3INO ATINO Ol @3dna3y saL|ddns
Jamod snq paenbojes AQSY

{v'e‘2'1} €19

*sa1nuLw G <

:mr_ _. _.OOU

240D, ‘z'0-d

uo yied g3y Jo

IONVHO 03uL AJ3ud

JudULWWL JO |Bnldv

do

‘say ¢ > uL

>»mx? jou sL snq

dushdsws Aue 01

UOLIBJO01SIL JDMOd
TYIHLIT ANV

Jomod

butreq jo aigeded *slnuLw §T < Jamod Jamod DV DV snq pJenbajes S924Nn0s

10U sasngq spJenbajes Jv snqg pJenbajes |[|e JO SsO7 snq pJenbajes ||e JO SSO1 LLE JO SSO1 JdMOd DV
{9°s*p e’} T°'T"9 {p313n4eq 4o 9°S} Z°T"9 {pie‘eT} v'1°9 {pie‘T'T S°T°9 40 sso01 1°9
1U9dAT Pmsm::: RREYR BaJY 21LS CAEDED) AJobaled

6 ‘A9Y

S| 9A971 uoLl1doVv Aduabuow3z
SUOLILPUO™ SuLjleLILUT
IT swnjos

SFTUNTIIVH TVOTYLO3NT (79 AHODILVD

pue

S[9A97 uoLl1dVY Adudbdaul
€ 1U10d uelLpur
T°¢ dwydely




abed 3IXaN - panuLiuod ajqel

Bbulrsnjoy
umopanys pod
umopanys 10H

Aqpueas 0H
dniyueas
uoLiedado Jomod

o
<t O
]
—ey M

40 00Z >
pauteijuLew 3q
ouued aJdniedaduwal
1UB 002 JO1DEdY
{9's} vz 2

W00y [0J41U0D

3y3 opLSINO woJ4
umopanys ajes,, ‘vl
~d4-dONO 03uL Ad3u3

A 1 3 A

uoLyediauad bBulrsed
:lo) "3 gedadoul
S| eas Joledauab | Lwodaq 031 IJINIdONJIS
auLqunl o3l abeweg 40 WalsAs pale|ad
A1sjes paaLnbad Aue
sasned AjpeLiuaiod

s9inuLw Qof >

uL ,wooy |oJauod 3yl
3PLSINO woJdd umopinys
94BS, ‘VI-d4-dONO

J4od paysiigeiss 93q

:uL buripnsaus draa 1ouued |043UOD 1lue|d

auLqunl ButrdLnbad
24n| LBy auLqunl
uLew Jo Jodoy

40 S8sned yoLym
SO LSSLW poledausab
adnjptel auLquni

anNv
uoL3EndeAl
WooY [0J43UO0D

uoLlendeAl
wooy | 043u0d
40 sadnjted

{e‘¢'tr 172 s {e'¢'t}t ez ~{e'Tf T8t L walsAs -/
oLl
1UBWIIBIS UOL1DY
0D71 suolledL)Ldads
Led>LuydalL
paAOJdUT ULYI LM
opow Butyedado
padJdinbad 01 sjuawaJ Lnbay
1ybnodq 0u SL ue|d /suoLied iy Ldads
et 1° 1L [edLuydeL T°Z
JU3AT [ensnun SWETEY B3JY 31LS LeJdauad AJa0baled

STANTIV4 INIWAINO3 0"/ A¥0DILVD

6 ‘A9

S|®A371 uolldv Adusbuswi pue
suoLlLpuod BuiletiLur

IT swnjop

S|9A97 uoLldVY Adulbudw3
€ 1uLod ueLpur
T°¢ ~uauydoelly




abed 1XON - panuLiIuod d/qel

BuLiangay = 9 Aqpuels 10H
umopanys plod = § dniuels
umopanys 10H = ¥ uoLieaado Jdmod
(swa31sAs auoyd paledLpap
pue ‘suoLsSsSLwsueJl Xvd
‘sauL| ||98 ‘SN3) |duuossad
Jo s3Loudbe 831LS4J0 AJLION
o -
(saLyLel awjLem/soLped
pue ‘uwRlsAs Ajuaed
abed ‘swaisAs suoyd psasmod
punos ‘sauoyd) suoliedado
91LSUO0 BULINOJ WI0JJdd algeiLeaeun [ ssauboud uL juaLsuedd
$¥IHLI3 03 A3rfLqe 3Je sSAdSD pue SW4D aue|d juedLyLubLs v
aya Huriodegje AiL|tqeded 0 anv
SUOLIBI LUNWWOD ||B JO SSO7 ssaJuboud ulL 1usLSuURJI] snileis uoLiduny
{9‘s‘v 21} 2 €2 que(d juedLjLubLs v A13jes [edLitdd
TY3IHLII ANV . JolLuow 01 popaau
uotrledado uolLiedado SJoledLpul wood
jue|d 94es 404 padinbau jue|d ajes Jo4 padJinbau [0J42U0D J3Ylo pue
SL 3DUB| | LIAUNS pasesJdur SL ddUe| | L3AJNS pasesJdul Sadsd ‘SW4D JO ss07
aNv aNv anv
s?lhuLw gT < s9lnutwW ST < €'/ °lqelL
JOojJ €'/ d|qeL ‘s|aued wooy JO} €'/ d|QeL ‘s|dued wooy ‘s|aued wooy |0J1U0D AiL| Lqeded
[0J3UOD UO SUOLIEBILPUL JO [042UO0D UO SUOLIBILPUL JO uo suoLledLput Jo uoL1ed Lunwwod
sJoleLounuue walsAs Alajes sJdoleldunuue walsAs Alajes SJ0leLdunuue walsAs /suae| v
1sow JO SSO| pauuepdun 1sow Jo sso| pauue|dun A19}eS 1sow JO SSO7 /suoLiedLpul
{vie‘e'tr T°e L {r'e''ty €°¢£ {vie‘e'1l v'eL J0 sso1 €7/
JUdA3 [ensnun 1J8 LV BaJy 31LS NEED) AJobsied

nn
—em

6 ‘A9Y

S{9A97 uoL1dv Adusbuaw3 pue
suoLiLpuod HBurieLyiLur

II 3WnN|OA

SIYNTIVY INIWANOI 0° /L AY0DILVD

S|9A®7 uoL3IdY Adudbusw3
€ JuLod ueLpur
1°6 luswydelly



obed IXON - panuLIuoD 2[gel

Agpueis 10H
dniaeas

1
—em

Bur|angasy = 9
umopanys prod = g
umopainys 10H = ¢ uoLiedado Jamod
- - 404 404 484 dv4d 30S
4ANS ElNS ERES BN ETSS 4HS 49S
44S 43S 44as 40S ¢-48S T-d48S avs

S|2ued wooy |0J3u0d

LBILA €7/ 9LqelL

. 6 "ASY
S|2A®7 uoLlov Adusbusw3y pue
suoLaipur  6ButleLiLur
II 2wn|o

STUNTIVA INIWAINODI 0"/ AYODILVD

S|@Ad7 uolLldy Aduabusuwz
€ uLod uelpur

T

“uswydelly



8bed IXoN - panuLiuol 3/qel

yo
eaJY
pe129104d ue|d uLyiLm
paJanodsLp abeloqes
peidwelle Jo uoLledLput
49410 40 JDLARA quog
{o's‘vie ‘T T°1°8

1URAR A2LJ4nD3S Auy
Yo

Adesdanpe

ue Aq eauvy

poi129304d iue(d

OlulL uoLsSnJluI

{9°'s‘pie‘?'TIC T"8

sjuasaddad yoLym
JudA3 A1LJndas Auy

-[0)
AJesaoAape ue
Agq eade |eliA A1LanddsS
lue|d e OJulL uUOLSNJUIUT
{9°¢'v e T} €°1°8

0
wooy |0J3IU0D Byl wods
L043u0> juepd Jo SSO7

IuL si|nsad
YoLym IUaA3 A LJNDIS
ﬁ@aﬁu?.mnN.HW v-.ﬁ-w

buLlengay = 9 Agpuels 10H = ¢
umopanys pLod = ¢ dnadels = ¢
umopanys 10H = 4 uoLleuado Jamod = T
juaudLnba
JO $94n3doNJ1s juduewddd
LelLA-uou 031 abewep
dLqLSLA uL BuLy|nsad
Adepunog esJdy ps139104d
uLyatm uoLso|dxs ue Jo
[suuosdaad auejd Aq 1Joday 9| qeaadout
{9°S'v €2 T} 2°2°8 | swodaq 031 aunadnuas
J0 walsSAs pale|au
UoLledLjLlou WooY | A3yajes padinbau Aue
[OJ3U0D JO SajnuLw ST # sasned A||elLiuaiod
uL paysinbuLixo 40 sasned
lou T°8 9|qeL ‘edue yoLym ‘18 9|qel
jueid Aue 01 snonhbLiuod ‘eaue jue(d Aue ut
JO UL @JdLlJ powdLjuod uoLsodxa JO d4Ld uoLso|dx3
{9's‘vie¢'Tr 1728 {9‘a‘vie‘z Tl T8 JO |Jid Z2°8
N (Juswadaojua
Me| 40 AdelL|Lw
‘JUN) Aduabe s8pLsino Jo jueid aya
L10S LAJRdNS 34 LYS A1L4NnDDS 40 Al19jeSs JO [®Ad| oLqgnd syl 1d9304d
9yl Agq 1eauyas A3LJndds 2yl Jo uolriepeubop 01 pepoau SwolSAS
DL}1LD3ds 91LS JLqLpaJD LeLiuelsgns |enioe jue|d Jo sadnjLey AL Lqeded
Aue JO UOLIBDLJLION | Ue Siudsaddad ydLym AL|LL 4O |Enide umoplnys 210WdJ JO SSO7

S3EaJyL
A1Landas 1°8

IUPAI Lensnun

EWETR

EENCAEEYES

Ledauad

AJdobajled

6 "A9Y

S|9A@7 uoLldY Aduabasuwa pue

suoLlLpuod buLieritul
II [wnioa

SQYVZVH 078 AY0DILVD

S|@A97 uoLldv Adudbuasw3
€ JuLod ueLpur
1°6¢ wawydelly




abeg IXSN — pPONULIUOD /gL

]
e m

BuLienjoy = 9 Aqpuels 10H
umopanys prod = g dniaeis
umopanys 10H = ¢ uoLledado samod
1UDAD 911S}J0
uo paseq [PuuosdJad 3ILS
40 uoLiendeas |eLiud3lod 404 uoLiedado
Z lLun 4o ‘s|eLd1jjo a3eis jue|d ajes uo4 papasu
40 Aunod ‘|edo| Aq aJdoday (auswdrnba 9AL1D9104d
¥0 leuosdad BuLsn uaym
uoLiedado usAa) juswdLnba 01 ssadde
jue|d a4es 40 |suuosuad | opnidaud 4o |duuosdad ueid
jueid jo yapesy |yl | 01 DuLUDIBIUYL DL 9 |LLm
3D944€ pLNod 1Byl Ssjunowe | eyl SUOLIBJIUIDUOD uL ‘T°8
ut Asepunoq eodv pa1ddlodd ?9Lgqel ‘eade jue|d e uLyiLm
9Yl ULYlLM paudIUD saseb a|qewwe|} 40 d1X03
9ABY JO 431U pLhod 1Byl 40 uoL1D913p 40 1u0ddY
soseb a|qewwe|y Jo DLXO01 {9°S'v "¢ T} ¥ €°8
40 UOLIDIIDP Jo uoday
{9°¢'ve*e’1t ¢ ¢e°8 1°8
9|qelL ‘slqedadoul dwod3(Q
Adepunoq 01 ©J4n1dNJ1S JO WIISAS
BaJy pPaldelodd UuLylLm paieisJd A3ajes poadinbad
SWa1SAS JO SaJnidhuls jue|d Aue sasned> A||eLiuslod
sidedwL yoLym 3| L1osloud JO sasned yoLym 1dedul
4O 03UL YSedd 3DLYsA | o Lidafoud uo ysedd a|dLYaA SaUDA3
{9y ‘2T 1°€°8 {9's‘ve‘e T}y £°¢€°8 opew-ueW £°8
JUDA3 |ensnun FWEIR BOUY 911LS FENED) AJobaled

6 "A9Y

S 9A®1 uoLldvy Aduabusw3 pue
suoLltpuod BulrieLiLur

II 2wn|op

SAYVZVH 0°8 A¥0D3ILVO

S19A87 uoLl1dY Aousbuaw3
€ 1uLOod ueLpul
T°¢ uswydelly



obed IXaN - panuLIuod 3[qel

burLiangsy = 9 Aqpuels 104 = ¢
umopanys plod = g dnideis = ¢
UMoOpINysS 10H = § uoLyedado usmod = T
(ISW @) S p- >
LPAD 84Nn3dNJls 3Iyeijur
do
(ISW @) ST <
LT T°8 9lgel ‘eade [elLA
JoALd {9°S Y E'Z T} €18 Aue|d e s9)LJls OpeuJOL
do R
Adepunoq eady peidaloud ydw g <
jue[d uLyiLm opeudol SPULM pauLeisns
40 |suuosJad jue|d Aq {9°S v € 2'T} ¢'p°g
3dodoy {9°G ‘Y€ Z T} Z'v°8
ALLALIDE DLWSLDS
1L SL JoleLDUNUUY MDOYS 91BDLpuUl SJ0leLOUNUUY
Jead Joque suo 1Sea| 1v 320yS Yead pad pue daquy
¥O , anv., . X
Wwooy | 0oJ3uod Wooy | 0oJ4IUO0D N
9yl ulL wJeje ue 3dnpoud 94yl Ul wae|e ue ddnpoud '
JA mmu ut sydeuabo|adovy DA 3y} uL sydeubo|addv .
uoLloW BUOJIS SO LJIBWIULY uoLloW buouls SdLuIBWRULY
Y3IHLI3 ANV ANV
A1np Axnp
uo sJoledado wooy |0Jau0D uo sJoledado wooy |0J43U0D
JO sSnsuasuod e uodn paseq 40 snsuasuod uodn paseq
3ueid uL 31|34 9enbyide3 ue[d uL 1194 8yenbyiue3 SIUdAT
{9°6 v €Ty T°v°8 {9°¢* v €21} v'v°8 [BJNIEN $°8
JUdA3 [ensnun 149V eaJdy 931Ls [SEDED) AJobaled

6 A9y
S|@A81 uoL1dV Adusbdaw3l pue
suoLlLpuod buLieriiul

II SWN|OA

SAYVZVH (78 AY0SILVD

S[®A37 uoL1dVv Aduabuduw3
€ 1ULOd ueLpuUI
T°S ludwydelly



abed IXoN - panuLILOD 3[qel

buL|angod
umopainys pLod
umopanys 10H

It
<twr ©

Aqpuels 10H
dnigels
uoLieuado Jamod.

]
imia' sl

MO} JD1BM 3DILAJDS

40 Sso| uL bBuLipnsad

[®AB] 3J4N1dNJ1S I BIUL MO
0

(OSW 2) ,ST <

[9AD| JBALY

.ﬁ@-m-.V.M.N.Hu. N.‘v.w

1°8
2lqelL ‘9lqedadoul awodaq

01 24N1ONJ1S 4O WIISAS

poie|a4 Aisjes poaditnbau
Aue sasned A[|eLiuaiod J0
SIsSNed YdLym

paJ4undd0 SeY 1udA’ |ednieu
B leyl |auuosJdd wooy
[OJ2UOD Byl Aq JUBWSSISSY
{9's‘v'e‘e 1 9°¥°8

SIUBA3
[BJ4NIEN $°8

AU9AT | ensnun

ENEIR;

BodY 9l1LS

CEEDES)

Adobaled

6 A9y

S[3A37 uoLldY Adudbusw3z pue
suoLlLpuod burieLiLur

II Qwn|oA

SAYVZVYH (°8 A¥0D3ILYD

S[92A87 uoLIdY Adudbuawl
€ juLod ueLpur
T°6¢ uawydeily



obed IXON - panuLIuod 3/qel

6 "ADY
S|@A91 uoLldy Adusbaawl pue
suotlipuod BuileryLur

II SWN|OoA

buLangay

umopanys pLod

umopanys 210H

<t QO

J31BM 9D LAJDS dmjoed
JO1BJBUID [9S9LA ¥ XLpuaddy
AUDWULRIUOD 01 SSIDJIV BAJV [BILA
s$)uel |9nd [9s2La

Swooy 5a3

quel J91em bBuL|oniay

sdund J931BM 8D LAJSS

wooy [0JIU0D

BurLp|Lng {ou3uod

BuLpLng abedois |and
SYS/SVD

"4°V°d

BuLp| Lng dundpaai AdeL|Lxny

® & & ¢ & & ¢ & & & O 0

SeaJdy lue|d T'§ @lqeL

SQUVZVH 0°8 AY¥0DILVYD

Agpueis 10H
dnaaeas
uoLiedsdo JoMOd

n
N ™M

S[2A97 uoL1dV Aduabuaw3
€ JuLOd ueLpul
T°G luswyoeily



AYpuUELS FUH =

DULpOigYd = Y T
umopanys pLod = § dnidJeis = ¢
umopanys 10H = p uoLiedado Jomod = T
JuduWU Le1uod
Jatdueq sdd Jo0 40 s$sof e yaim uoLidunfuod
pel> |9n4 J3yile JO uL JalLJdJdeq SDY JO pelD |ang
JuswuLeluod JO SSO| Sso| |eLiuazod uo J48YylLld JO Ssso| [eLiusiod JO SSOT
LeLiusiod Jo ssoO| ®© SSO| ® 01 po9L sey (o) pJdLYyl syl Jo sso| |elLiusiod
0} pea| pLhod eyl 40 peal plhod leyl J3LJJeq SOY pue peld [any | JO SSO| pue Sd4dlddeq idnpoud
‘uoldadiq Adusbuswl | ‘u4031daJLqg Aduabasuw3l yaoq 40 sso| |eLiuslod JO SSO7 UoLSSL} oMl Aue JO SSO|
J40 JuobeuBW 1JLYS Jo Jsbeuew 1jLys $Y¥3HLIT B 01 p2| Sey JO0 pea| pLnod
3yl Aq paulLwaalap aya Aq pouiwaalap 01 pI| leyl ‘uoadaula Adusbasw3l
se ‘lusne Auvy Se ‘1udAl Auv sey Jo vmww pLnod> 1eyy ‘uoldadLdg 40 Jabeuew 14tys ayl
{p€‘2°1T} 2'1°6 Pe‘2'T} v'1°6 Adusbuswl Jo JabeueWw 1JLys AgQ pauLwJadlep SB ‘IUSAD Auy
9yl Aq pouLWwJd1Ip SB ‘1UdAS Auy {2t} 8°1°6
“jue|d ay3 "ueld aya {r'e‘2'1 9°1°6
40 Alajes jo [9A9| J0 Alajes JO [dAd( *Adepunoq 31Ls 3yl
9y1 4o uoLlepeabap 2yl jo uorjepeubsp *SOvd vd3 IPLSINO SOVd Vd3 JO SSIIX
Letiuaiod feLiueisqgns paadxa YdLym sadansodxs uL 1|nsad UL [eLJ@lew 3ALIDBOLpRY
e 01 p3| Sey Jo Lenaide pasned sey 01 pd1D2dXd 10U DJB SDSBI|DJ JO osea|ou obue| e
01 pea| pLhod 1Yl { JO 3SNEDd pLhod 1Byl Auy oLignd 9yl 1d930ud 01 | uJo4 |eLIUS1Od BY1 pue dbewep
‘4023941 Aduobuaowz | ‘aoldsata Adusbasw3 papaau swaisAs jue|d Jo saun|Lel] 9405 juduLwwL Jo ‘[enide
J40 JobeuewW 13LYs Jo Jobeuew 1JLYS AL 40 |enide dledLpul 91edLpuL yoLym ssoauboud
9yl AQ pouLw.adlop 3ya Aq poulLwaalsp yorym ssadbodd ur sde SIUDAD UL dJe SIUDAS ‘u03d3dLd
se ‘juoAl Auy Sse ‘uaAd Auy ‘4o31dadLg Aduodbuswl Jo Jobeuew Adusbaaw3 Jo Jabeuenw
{9°¢'v g2 T} {9°'s'v e 2T} 33LYs @yl Agq paulwtsiap sy 3JLYs 3yl Aq paulwdsiap sv
T°T°6 €'T°6 {9°s'v €1} s°'1°6 {9'6‘vie‘zt} £2°176 49410 T°6
JUBA3 |ensnun 149V BaJUY 91LS LeJdausn Kiobaied

6 A3

S[2A97 uoLldy Adusbuasw3 pue
suoLilpuod bBurieLiLur

II dwn|oA

d3H10 076 AY¥ODILVD

S|®A?7 uoLldV Aduabuaw3
€ juLod ueLpur
T°6 Judwydelly




