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1.0
INTRODUCTION

1.1
Purpose


This instruction provides parameters, monitoring frequencies, specifications, corrective actions, and logsheets used to evaluate and document chemistry conditions in plant systems.  This program reflects the guidance presented in the EPRI PWR Secondary Water Chemistry Guidelines, PWR Primary Water Chemistry Guidelines, and PWR Primary to Secondary Leak Guidelines.
1.2
Scope


This instruction is applicable to plant systems that require sampling and monitoring during Modes 1 through 6 as well as no mode status.

1.3
Frequency and Conditions Source Note 11

Frequencies and conditions are listed in Appendix A.  The listed frequencies are applicable as follows:


A.
Frequencies required only if system contains normal system fluid.


B.
Frequencies applied as described with consideration of General Notes.


C.
Frequencies listed are minimum frequencies and are considered satisfied as long as performance is completed within the calendar day, week, month etc., as appropriate.  Efforts should be made to collect samples at regular intervals within the sampling frequency, e.g., daily samples should be collected at about the same time each day when possible.

D.  Documentation of deviation from sampling/analysis frequency requirements is detailed in Section 6.2.1.

E.
Sampling and analysis requirements for mode 6 are to be implemented when plant 
is in no mode status, as appropriate.

1.4
Description


The following is a list of appendixes found in this instruction and brief description of the information found in each appendix:



Appendix A, Chemistry Specifications contains specifications tables for primary, secondary and auxiliary systems’ chemistry control.  Included in the specification tables are “Control” parameter tables for Primary and Secondary, these are parameters which have associated plant actions (e.g. shutdown, cooldown etc.). 

1.4
Description (Continued)



Appendix B, Chemistry Logsheet is the chemistry logsheet for parameter data recording.



Appendix C, Chemistry Logsheet Remarks is a form for recording remarks related to parameter data recorded on an Appendix B logsheet.



Appendix D, Action Level Waiver is a waiver form to be used to document planned acceptable deviation(s) to action level limits or their required corrective actions.



Appendix E, RCS Lithium Control contains the RCS lithium specifications.

2.0
REFERENCES

2.1
Performance References


A.
CM 5.04, “Condenser Inleakage Detection”.

B.  CM 6.02, “MIC Sampling”.

C.  1-SI-61-1, “Determination of Boron and pH On Ice Condenser Ice”.

D.  0-SI-77-3, “WDS Waste Gas Oxygen Determination”.


E.
TI-7.004, “Fuel Integrity Assessment Program”.

2.2
Developmental References


A.
EPRI TR-105714, “PWR Primary Water Chemistry Guidelines”.

B.  
EPRI TR-102134, “PWR Secondary Water Chemistry Guidelines”.

C.   EPRI TR-104788, “PWR Primary-to-Secondary Leak Guidelines”.


D.
EPRI TR-107396, “Closed Cooling Water Chemistry Guideline”.


E.
SPP 9.7,  “Corrosion Control Program”.

2.3
Commitments

None.

3.0
PRECAUTIONS AND LIMITATIONS


None.

4.0
PREREQUISITE ACTIONS


None.

5.0
ACCEPTANCE CRITERIA

Acceptance Criteria are provided in Appendix A.

6.0
PERFORMANCE

NOTE 1
Forms generated by this procedure may be replaced by computer generated forms, provided that all principal attributes are retained.

NOTE 2
Sections 6.5 and 6.6 provide only general guidance for performance of Action Level Waivers and Technical Evaluations. These steps may be deviated from at the discretion of the individual performing the action.

6.1
Scheduling of Analysis

6.1.1
Chemistry Supervisor Responsibilities

[1]
ENSURE that the sampling and analysis requirements of this Instruction are consistently met.

NOTE
The abbreviations listed below are used in the Appendix A specification tables to define sample frequency requirements.  Additionally, the abbreviations may be used with a number of samples to be collected in the given frequency (e.g. 3/W would describe 3 samples per week, or 1/4M would describe 1 sample per 4 months)



ABBREVIATION
DEFINITION


(1)
C
Continuously Monitored (On-line)


(2)
Hr
Hourly


(3)
S
Shiftly


(4)
D
Daily


(5)
W
Weekly


(6)
M
Monthly


(7)
Q
Quarterly


(8)
SA
Semiannually


(9)
A
Annually


(10)
PR
Per Request

6.1.2
Radiochemistry Laboratory Analyst (RLA) Responsibilities

NOTE
Efforts should be made to collect samples at regular intervals within the sampling frequency, e.g., daily samples should be collected at about the same time each day when possible.


[1]
PERFORM sampling and analyses as specified in Appendix A, and



MAINTAIN an awareness of changing plant conditions that may affect sample frequency requirements.

6.2
Recording and Review of Analytical Results

6.2.1
Radiochemistry Laboratory Analyst (RLA) Responsibilities
NOTE
Typically analytical results will be recorded in the Computer Automated Laboratory System (CALS).  Parameters to be trended and the system to be trended, may be added to Appendix B as necessary.


[1]
RECORD analytical results as soon as practical in CALS, on the appropriate Appendix B Chemistry Logsheet and other datasheet, logsheet or laboratory journal, as appropriate.


[2]
EVALUATE the data for out-of-limit (OOL) conditions as well as for system trends.


[3]
REMARK in the CALS Comment Field or Notepad, and/or on Appendix C Chemistry Logsheet Remarks (as appropriate), results that are:



[a]
OOL.



[b]
Indicative of a significant increasing or decreasing trend if not previously noted.



[c]
Obtained from other than a normally used sample point.

6.2.1
Radiochemistry Laboratory Analyst (RLA) Responsibilities (Continued)

[4]
IF using Appendix C, THEN



DETERMINE the Remark # as follows:



[a]
USE two digit numbers for the year, month and day.

NOTE
The second comment entry for April 2, 2001 would be listed as 010402-02.



[b]
USE the next sequential number starting with -01 each day determined by reviewing the appropriate Chemistry Logsheet Remarks form.



[c]
ENSURE the remark is entered into CALS.


[5]
DOCUMENT a probable cause or statement that cause is unknown and actions taken or to be taken in CALS.


[6]
IF OOL Notification is required by the appropriate Appendix A Chemistry Specification table, THEN



PERFORM Out-Of-Limit Notification actions per Section 6.3.

NOTE
The CALS/Appendix C entry should include an explanation of the reason why the sampling/analysis requirement could not be met (e.g. systems may be out of service, clearances may be in place, etc.), actions ongoing to enable sampling, and other relevant information (e.g., WR number, hold order number, etc.).


[7]
IF a sampling/analysis requirement cannot be performed, THEN



RECORD relevant information in CALS, and/or on Appendix C Chemistry Logsheet Remarks (as appropriate), using Supervisory guidance.

6.2.2
Chemistry Supervisor Responsibilities

[1]
REVIEW chemistry results and OOL Notifications as soon as practical, and


TAKE appropriate follow-up action as necessary.

6.3
RLA Responsibilities for Out-of-Limit (OOL) Conditions Source Note 3
NOTE 1
The response to chemistry excursions is a series of progressive steps which are commensurate with the recognized potential for corrosion damage to plant equipment.  These responses are based upon typical plant values and industry accepted practices. Where appropriate, Limits and Actions Levels are consistent with Technical Specifications (TS), and the Technical Requirements (TR).

NOTE 2
The actions described below for OOL conditions are only required if directed by the Corrective Actions for the parameter from the appropriate Appendix A specification table. Additionally, if the General Notes provide additional latitude, an OOL notification may not be required.


[1]
IF results exceed the appropriate Limit value, THEN



[a]
EVALUATE the result against the system chemistry trends and plant conditions at the time of sampling, and




ASSESS any sampling or analytical errors that may have occurred.



[b]
IF the result was for a TS, TR, NPDES analysis, or exceeds an Action Level, THEN




IMMEDIATELY NOTIFY the Operations Unit Supervisor (US)/Shift Manager (SM) of the initial sample result, and



DISCUSS plans with the US/SM for confirmatory sampling 
(follow-up sampling).



[c]
EVALUATE the need for a follow-up sample, and



OBTAIN sample(s) as appropriate.

NOTE
Notification of confirmed OOL conditions typically include discussion of the probable cause for the condition and  recommended corrective actions.

6.2.1
Radiochemistry Laboratory Analyst (RLA) Responsibilities (Continued)


[d]
IF the result is confirmed to be OOL, THEN




NOTIFY the US/SM of the OOL condition, and



RECORD in CALS, and/or on Appendix C Chemistry Logsheet Remarks (as appropriate) the person notified and details discussed related to probable cause and recommended corrective actions, and




CIRCLE the OOL result in red if using Appendix B Chemistry  Logsheet.

NOTE
The decision as to how to notify the Chemistry Supervisor, is based upon the RLA's judgment with consideration given to the severity of the condition.



[e]
NOTIFY the appropriate Chemistry Supervisor of the OOL condition by telephone, pager, by the normal data review, or other method as appropriate for the severity of the condition.

NOTE
The decision as to the appropriate corrective actions for an OOL is  based upon the RLA's judgment with consideration given to the severity of the condition or other pertinent factors.



[f]
PERFORM appropriate recommended corrective action(s) in accordance with the Appendix A 
specification table for the OOL parameter, actions as directed by Chemistry Supervision or other corrective action as appropriate.

NOTE
Two consecutive follow-up samples are typically appropriate to clear an OOL unless otherwise directed by the Chemistry Supervisor.



[g]
NOTIFY the US/SM that the OOL parameter is within limits when appropriate follow-up samples indicate that the parameter is within limits.

6.4
RLA Responsibilities for Parameters Exceeding Action Level (AL) Limits
NOTE
Action Levels may only be waived if the waiver is recommended by the Chemistry Superintendent and approved by the Plant Manager in accordance with section 6.5.


[1]
RECORD the time the sample was obtained that identified the Action Level condition as Action Level time of initiation in the Laboratory Journal.


[2]
PERFORM notifications in accordance with the appropriate Appendix A specification table, and


RECORD the name of the US/SM notified in the Chemistry Logbook.


[3]
INCREASE the surveillance frequency depending upon the severity of the excursion or as directed by the appropriate Chemistry Supervisor.

6.5
Action Level Waivers

NOTE
Action Level Waivers may be completed and approved via telephone conference call.

6.5.1
Chemistry Superintendent Responsibilities


[1]
IF an Action Level Limit has been exceeded and the corrective action(s) are to be waived, THEN


PERFORM the following:



[a]
RECORD the Action Level Parameter, Action Level, relevant Action Level Limit, Action Level Time of Initiation, the most recent result for the Action Level parameter and the Trend for the Action Level parameter on an Appendix D Action Level Waiver form. 



[b]
DESCRIBE the justification for waiving corrective action(s).



[c]
SIGN the Action Level Waiver Recommendation line, and




FORWARD to the Plant Manager (or designee) for approval.

6.5.2
Plant Manager (or designee) Responsibilities

[1]
DISCUSS Action Level condition with Chemistry personnel as necessary, and


DETERMINE whether waiver is approved.


[2]
IF the Action Level Waiver is approved, THEN


SIGN the Action Level Waiver Approval.

6.6
Technical Evaluation
6.6.1
Chemistry Supervisor Responsibilities


[1]
PERFORM technical evaluation as directed by the appropriate Appendix A specification table, and


INCLUDE the following as appropriate:



[a]
A description of the consequences of continued operation with Action Level condition.



[b]
An impact review on system materials by Nuclear Engineering.



[c]
Summary of discussion with technical experts (i.e. INPO personnel, Westinghouse representatives, other vendor technical experts etc.).


[2]
FORWARD the technical evaluation to the Chemistry Superintendent for review.

7.0
POST PERFORMANCE ACTIVITY


None.

8.0
RECORDS
8.1
QA Records


Appendixes B, C and D are QA records and are processed in accordance with SPP-2.4, Records Management.

8.2
Non-QA Records


None

APPENDIX A CHEMISTRY SPECIFICATIONS - PRIMARY CHEMISTRY - RCS CONTROL PARAMETERS











RCS Power Operation (Reactor Critical)








Parameter
Action Level 1
Action Level 1 Corrective Actions
Action Level 2 
Action Level 2 Corrective Actions
Action Level 3
Action Level 3 Corrective Actions
Frequency


Fluoride, ppb
 >50 ppb 
1,2
 >150 ppb 
1,3
 >1500 ppb 
1,4
3/W


Chloride, ppb
 >50 ppb 
1,2
 >150 ppb 
1,3
 >1500 ppb 
1,4
3/W


Sulfate, ppb
 >50 ppb 
1,2
 >150 ppb 
1,3
 >1500 ppb 
1,4
3/W


Lithium, ppm
In Accordance with Appendix E a
1,2






D


Dissolved Oxygen, ppb
 >5 ppb 
1,2


 >100 ppb 
1,4
3/W


Dissolved Hydrogen cc(@STP)/Kg H2O
 <25  or >50 cc(@STP)/Kg H2O
1,2 e
<15 

cc(@STP)/Kg H2O 
1,3 b

<5 

cc(@STP)/Kg H2O 
1,4
3/W












RCS Cold Shutdown (Reactor < 250(F)



RCS Startup (Reactor Subcritical and >250(F)


Parameter
Value Prior

to Exceeding

180 F
Value Prior

to Exceeding

250 F
Frequency

Parameter
Value Prior

to 

Criticality
Frequency


Fluoride, ppb

 (150 ppb 
3/W

Fluoride, ppb
 (150 ppb 
3/W


Chloride, ppb

 (150 ppb 
3/W

Chloride, ppb
 (150 ppb 
3/W


Sulfate, ppb

 (150 ppb 
3/W

Sulfate, ppb
(150 ppb 
3/W


Dissolved Oxygen, ppb
(2000 ppb 
 (100 ppb 
3/W

Dissolved Oxygen, ppb
(100 ppb 
3/W d


Dissolved Hydrogen cc(@STP)/Kg H2O


3/W c


Dissolved Hydrogen cc(@STP)/Kg H2O
(15 

cc(@STP)/Kg H2O
3/W c












RCS Pressurizer







Parameter
Limit
Frequency
Corrective Actions
Value Prior

to Exceeding

250 F Pressurizer Temperature





Dissolved Oxygen, ppb
<100
D f
1,5
<100















Corrective Actions
General Notes

1.   Perform OOL Notification. 
a. Apply Appendix E limits, after establishing lithium control (established within 24 hours of criticality). 

2.   If the parameter has not been restored within seven days, a technical review should be performed and a program for implementing corrective measures instituted. 
b. Corrective action and technical evaluation should be performed, but no plant shutdown is required.

3.   If the parameter has not been restored to within AL2 limits within 24 hours, an orderly shutdown should be initiated and the plant should be 

      brought to a cold shutdown as quickly as permitted by other plant constraints.  If the parameter is restored to within AL2 limits prior to shutdown, full power operation may be resumed.  Following a unit shutdown caused by exceeding the time limit on AL 2, a technical review should be performed and appropriate corrective measures taken before the unit is restarted.
c. Frequency only applies after hydrogen overpressure has been placed on the VCT (hydrogen addition established).

4.  An orderly unit shutdown should be initiated immediately with reduction of RCS temperature to < 250 F as rapidly as other plant constraints permit.  Following unit shutdown caused by entering AL 3 condition, a technical review should be performed and appropriate corrective measures taken before the unit is restarted. If chemistry is improved to within requirements of AL3 limits prior to plant shutdown,  power operation may be resumed, subject to the requirements of other Action Levels and plant Technical Specifications/Requirements.
d. Frequency only applies after heatup above ambient temperature has begun.

5.  Add hydrazine as necessary to reduce concentration.
e. Hydrogen levels may be reduced to 15 cc/kg 24 hours before shutdown without instituting AL 1.


f.  Frequency applies after heatup above ambient temperature has began. Monitoring can be terminated when specification is met.

APPENDIX A CHEMISTRY SPECIFICATIONS - PRIMARY CHEMISTRY - RCS CHEMISTRY DIAGNOSTIC PARAMETERS
























MODES 1 & 2


MODES 3 & 4


MODES 5 & 6




Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions


Boron, ppm
As Required e
for Reactivity

Control
D
1
As Required e
for Reactivity

Control
D
1
As Required e
for Reactivity

Control
D
1


Lithium, ppm a
 
 
 
1 - 3.50 ppm 

1.5 ppm target a
D
1,6,7

W



Conductivity,

(S/cm @ 25C
(10% of 

Calc. Conductivity
D
2
(10% of 

Calc. Conductivity
D
2

D



Calc. Conductivity,

(S/cm @ 25C

D


D


D



pH @ 25C
( 0.2 of 

Calc. pH
D
2
(0.2 of 

Calc. pH
D
2

D



Calculated pH @ 25C

D


D


D



Letdown Flow, gpm

D


D


D



RCS Tave, F 

D
 
 
D


D



pH @ RCS Tave
 
D

 
D


D



Sodium, ppb
(50 ppb
M
1,3,4,5
(50 ppb
M
1,3,4,5
(50 ppb
M
1,3,4,5


TSS as Iron Oxide, ppb
(10 ppb
W
2,3
(350 ppb
W
2
(350 ppb
W
2


Silica, ppb
(1000 ppb
W
1,4,5
(1000 ppb
W
1,4,5





TOC, ppb
 
PR


PR


PR



Ammonia, ppb
(500 ppb
PR
2
(500 ppb
PR
2





Hydrazine, ppm b,d






(2 X RCS DO
2/D
2,6


Hydrogen Peroxide, ppm c,d






0.1 - 10 ppm

5 ppm target
2/D
2,6














Corrective Actions
General Notes










1.  Perform OOL Notification.
a. Lithium is a control parameter in Modes 1 and 2.










2.  Notify the Chemistry Supervisor to evaluate.
b. Hydrazine specification and frequency only apply after addition (typically occurs during heatup, following completion of   

    RCS fill and vent).










3.  Consider increased cleanup flowrate through the demineralizers, if not a suspected impurity

     source.
c. Hydrogen Peroxide specification and frequency only apply after addition.










4.  Consider establishing feed and bleed to reduce concentration.
d. Chemistry Supervisor will determine when sampling is no longer required.










5.  Identify impurity source and isolate, if possible. 
e. An unexpected change in RCS boron concentration of greater than ( 5 ppm boron would be considered out of limits and would require an out of limits notification.










6.  Add chemical as necessary to increase concentration.











7.  Place CVCS cation demineralizer in service to reduce lithium concentration.


APPENDIX A CHEMISTRY SPECIFICATIONS - PRIMARY CHEMISTRY - RCS RADIOCHEMISTRY PARAMETERS
























MODES 1 & 2


MODES 3 & 4


MODES 5 & 6




Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions


DEI-131, (Ci/gmb
(( a(
D
1,3,4
(( a
D
1,3,4

W



Gross Activity, (Ci/gm
( a

W
1,4
(a
W
1,4





Tritium, (Ci/gm

W


W


PR



Fluorine-18, (Ci/gm

W


W






RCS Gas. Activity (Ci/gm

W


W






RCS Xe-133 Activity (Ci /cc
((
W
2,3,4
((
W
2,3,4





RCS Degas. Activity (Ci /gmb

D


D


W



RCS I-131 Activity (Ci /gm
((
D
2,3,4
((
D
2,3,4





RCS CRUD Activity, (Ci /gm

W


W






RCS E-bar Determination

1/6M









Primary to Secondary Leak Rate
(
W
2,5
(
W
2,5

















Corrective Actions
General Notes










1.  Perform OOL Notification.
a.   Evaluate actions required in Technical Specification 3.4.16.










2.  Notify the Chemistry Supervisor to evaluate.
b.   When defects are suspected, the minimum requirements are to sample for I-131, I-132, I-133, I-134, Cs-134, and Cs-137 every 4 hours beginning at the start of a controlled shutdown or reactor trip and continuing for at least 16 hours ( 8 hours if no increase in I-131, i.e., Iodine spiking).










3.  Perform required notifications in accordance with TI-7.004, Fuel Integrity Assessment 

     Program.   











4.  Investigate changes in plant conditions that could have impacted these values.











5. Ensure steam generator samples purging.




































APPENDIX A CHEMISTRY SPECIFICATIONS - PRIMARY CHEMISTRY - PRIMARY STORAGE TANKS



































PWST


RWST


Cold Leg Accumulator


BAT


Boric Acid Batch Tank




Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions


Boron, ppm

















Fluoride, ppb
(


(


(


(







Chloride, ppb
(


(


(


(







Sulfate, ppb
(








(







Dissolved Oxygen, ppb

















Conductivity,

(S/cm @ 25C
(
















Calc. Conductivity,

(S/cm @ 25C

















pH @ 25C

















Calculated pH @ 25C

















TSS as

Iron Oxide, ppb



(













Silica, ppb
(


(





(







TOC, ppb
(
















Aluminum, ppb



(





(







Calcium, ppb



(





(







Magnesium, ppb



(





(







Fe, ppb
(


(





(







Gamma Activity, (Ci/gm

















Total Gamma + Tritium, ECL



(

















































Corrective Actions





General Notes





1. Perform OOL Notification. 
a. Feed and bleed for borated water source storage tanks may be limited by Technical Specifications or Technical Requirements

2. Notify the Chemistry Supervisor to evaluate.
    constraints.

3. Consider increased cleanup flowrate through the demineralizer, if not a suspected impurity  

    source.         
b. Notify US/SM  to evaluate necessary actions if results are outside Administrative Limits (i.e. 6665-6880 ppm).

4. Consider establishing feed and bleed to reduce concentration.
c. Boric acid batch tank concentrations should be adjusted to control the boric acid storage tanks within the administrative limit.

5.  Identify impurity source and isolate, if possible.

6.  Add chemical as necessary to increase concentration.



APPENDIX A CHEMISTRY SPECIFICATIONS - PRIMARY CHEMISTRY - PRIMARY DEMINERALIZERS






















CVCS MIXED BED

DEMINERALIZER


SPENT FUEL POOL

DEMINERALIZER


WASTE DISPOSAL 

VENDOR DEMINERALIZER



Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions

Chloride, ppb
(


(






Fluoride, ppb
(


(






Sulfate, ppb
(


(






Boron, ppm
(




(






Lithium, ppm
(











Conductivity,

(S/cm @ 25C










pH @ 25C










Sodium, ppb
(









Ammonia, ppb










Gamma DF a
(


(


(



Gamma Activity (Ci/gm)






















CVCS MIXED BED (Deborating)

DEMINERALIZER
CVCS CATION BED

DEMINERALIZER


Parameter


Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions




Boron, ppm










Chloride, ppb
(









Lithium, ppm











































Corrective Actions





General Notes




1.  Perform OOL Notification.





a.  DF includes all ionic isotopes, except cesium, yttrium and 

          molybdenum.


2.  Notify the Chemistry Supervisor to evaluate.





b.       Performed weekly when demineralizer is being utilized for deboration.





c.       Performed if lithium reduction is significantly less than projected.


    APPENDIX A CHEMISTRY SPECIFICATIONS - PRIMARY CHEMISTRY - WASTE DISPOSAL SYSTEM GAS 



































SPENT RESIN


PRESSURIZER





WASTE GAS DECAY TANK


VOLUME CONTROL TANK


STORAGE TANK


RELIEF TANK




Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions


Oxygen, Vol%
(


(


(


(




Hydrogen, Vol%














Noble Gases, Curies

(as Xe-133) 
(

(



































GAS DECAY TANK


 





REACTOR COOLANT DRAIN TANK


CVCS HOLDUP TANK


VENT HEADER


WASTE GAS COMPRESSOR




Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions


Oxygen, Vol%
(


(


(


(




Hydrogen, Vol%














Noble Gases, Curies

(as Xe-133) 




















Corrective Actions
General Notes

1. Perform OOL Notification.
a.  Administrative limit.  If the administrative limit is exceeded, sampling/analysis required every 24 hours. Corrective Action 1 applies when

         administrative limit is exceeded.

2. Identify oxygen source and isolate, if possible.
b.      When either 0-XIC-43-450 or 0-O2AN-43-227 is inoperable, sampling will be performed in accordance with 0-SI-77-3.   Grab 

         samples will be collected from the inservice WGDT at least once during a batch transfer (WGC operation) to a WGDT 

         and at least once every four hours during periods of continued WGC operation.  These samples will be analyzed within four hours 

         following collection.


c.      Oxygen is determined by daily grab sample whenever the Waste Gas Analyzer (WGA) oxygen analyzer is inoperable. 


d.      No additional monitoring or recording required if WGA  is inoperable or if points are not selected. 


e.      Weekly frequency applies to all  Waste Gas Decay Tanks that have been in service during the previous week.







APPENDIX A CHEMISTRY SPECIFICATIONS - PRIMARY CHEMISTRY - COMPONENT COOLING WATER  SYSTEM












CCS CONTROL PARAMETERS


CCS DIAGNOSTIC PARAMETERS


Parameter
Limit
Frequency
Corrective Actions

Parameter
Limit
Frequency
Corrective Actions


pH@25C
8.5  - 10.5 b
9.5 target
W
1,3,5

Conductivity  /Corrosion Inhibitor Ratio  d

W



Conductivity, (S/cm @ 25C

W


TOC, ppb

PR



Sodium Molybdate, ppm (as Mo)
150 - 300 ppm a
250 ppm target
W
1,3,5

Dissolved Oxygen, ppm

M



Tolyltriazole, ppm
5 - 30 ppm c
25 ppm target
W
1,3,5

Total Alkalinity

PR








Fluoride, ppb
( 150 ppb
M
1,3,4







Chloride, ppb
( 150 ppb
M
1,3,4







Sulfate, ppb

Q








Calcium, ppb

PR








Magnesium, ppb

PR








Iron, ppb
( 1000 ppb
M
2,3







Copper, ppb
( 350 ppb
M
2,3







Bacteria (Total Aerobic), CFU/ml
( 104
Me
2







Bacteria (SRB), CFU/ml
( 1
Me
2







Gamma Activity, Ci/gm
< LLD
W
2
























Corrective Actions
General Notes

1.  Perform OOL Notification.
a.  Target value used for chemical additions whenever concentration is more than 75 ppm below target.

2.  Notify Chemistry Supervisor to evaluate.
b. Target value used for chemical additions whenever pH is more than 0.5 units below target.

3.  Consider establishing feed and bleed to reduce concentration.
c. Target value used for chemical additions whenever concentration is more than 10 ppm below target.

4.  Identify impurity source and isolate, if possible.
d.  Equals conductivity divided by the molybdate concentration. (Molybdate equals Mo times 1.67)

5.  Add chemical as necessary to increase concentration.
e.  See CM 6.02 for instructions.





















 APPENDIX A CHEMISTRY SPECIFICATIONS - PRIMARY CHEMISTRY - AUXILIARY SYSTEMS 











REFUELING CANAL


SPENT FUEL POOL






Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions




Boron, ppm
(

1
(

1




Chloride, ppb










Fluoride, ppb










Sulfate, ppb










Conductivity,

S/cm @ 25C










Calc. Conductivity,

S/cm @ 25C










pH @ 25C










Calculated pH @ 25C










Silica, ppb



(






TSS as

Iron Oxide, ppb



(






Gamma Activity, Ci/gm





















Corrective Actions





General Notes




1. Perform OOL Notification. 





a.  Frequency applicable only during Mode 6.




2. Notify the Chemistry Supervisor to evaluate.





b. Frequency applicable only during fuel movement, otherwise routine frequency is weekly..




3. Consider increased cleanup flowrate through the demineralizers, 

    if not a suspected impurity source.





c. Typically the refueling canal activity will be less than 0.01 Ci/gm before commencing fuel movement.




4. Consider establishing feed and bleed to reduce concentration.










5. Identify impurity source and isolate, if possible.





















 










APPENDIX A CHEMISTRY SPECIFICATIONS - PRIMARY CHEMISTRY - ICE CONDENSER




























BORAX SOLUTION MIXING TANK


ICE STORAGE BIN ICE


ICE CONDENSER ICE


GLYCOL MIXING TANK



Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions







































(






























APPENDIX A CHEMISTRY SPECIFICATIONS - SECONDARY CHEMISTRY CONTROL PARAMETERS









STEAM GENERATORS  MODE 1









Parameter
Action Level 1
Action Level 1 Corrective Actions
Action Level 2 
Action Level 2 Corrective Actions
Action Level 3
Action Level 3 Corrective Actions
Frequency
Value Prior to

(30% Rx Power

Cation Conductivity, S/cm @ 25C









Sodium, ppb









Chloride, ppb









Sulfate, ppb









Na:Cl Molar Ratiof









Boron (ppm)







(

CONDENSATE/FEEDWATER  MODE 1










Parameter
Action Level 1
Action Level 1 Corrective Actions
Action Level 2 
Action Level 2 Corrective Actions
Action Level 3
Action Level 3 Corrective Actions
Frequency
Value Prior to

>5% Rx Power
Value Prior to

>30% Rx Power

Hotwell DO, ppb










Feedwater DO, ppb







(


Feedwater

Hydrazine, ppb
 (









Feedwater ETA, ppm










Feedwater Iron, ppb










Feedwater Copper, ppb











Corrective Actions

1.
Perform OOL Notification.

2.
Implement corrective actions as soon as possible to return parameter to within Action Level 1 controls.

3.
If the parameter is not restored to below Action Level 1 value within 7 days, go to Action Level 2 for those parameters having Action Level 2 values.  A technical evaluation should be performed for operating above Action Level 1 for an extended period of time for those parameters not having an Action Level 2 value.

4.
If the contaminant ingress has been identified as a condenser tube leak, then advise the SM to take immediate actions, due to Action Level 2 values to reduce power to a level which will permit removal of the affected condenser waterbox from service.  This power reduction is to be completed within 8 hours of initiation of Action Level 2 conditions.  Following tube leak identification activities, power level is to be reduced to (30%.  Power reduction may be terminated prior to reaching 30% if the source of impurity ingress is eliminated and parameters are restored below Action Level 2 values.  Escalation to full power may be resumed once parameters are below Action Level 1 values. Source Note 12

5.
If the contaminant ingress has not been identified as a condenser tube leak, then advise the SM to take immediate actions, due to Action Level 2 values to reduce power to (30% within 8 hours of initiation of Action Level 2 conditions.  Power reduction may be  terminated prior to reaching 30% if the source of impurity ingress is eliminated and parameters are restored to below Action Level 2 values. Escalation to full power may be resumed once parameters are below Action Level 1 values. Source Note 12

6.
Return parameter to below Action Level 1 value within 100 hours of exceeding Action Level 2 values (or if Action Level 2 was entered due to exceeding Action Level 1 criteria for more than 7 days) or go to Action Level 3 for those parameters having Action Level 3 values.

7.
After an Action Level 2 excursion, consideration should be given to a hot soak or further reductions in power.

8.
Consult with Chemistry Supervision to determine if power reduction to ( 30% power within 8 hours is advisable.  In some cases, power reduction may not be appropriate since greater air inleakage may occur at reduced power levels.  If power reduction to ( 30% is determined to be necessary, then advise the SM to take immediate actions, due to Action Level 2 values to reduce power to (30% within 8 hours of initiation of Action Level 2 conditions.  Power reduction may be  terminated prior to reaching 30% if the source of impurity ingress is eliminated and parameters are restored to below Action Level 2 values.  Escalation to full power may be resumed once parameters are below Action Level 1 values. 

9.
If power reduction to ( 30% is determined to not be necessary, then document Chemistry Supervision recommendations in the laboratory journal and notify SM of recommendations.  Initiate an Action Level 2 waiver in accordance with this instruction. 

10.
Advise the SM that exceeding Action Level 3 values requires plant shutdown to Mode 4, as quickly as safe plant operation permits, to allow cleanup by feed and bleed or drain and refill as appropriate until parameters are restored to below Action Level 1 values.  Regardless of the duration of the excursion into Action Level 3, the plant should be taken to hot or cold shutdown (Mode 4 or Mode 5).  The unit may be restarted when a technical evaluation has been performed to determine the cause and impact of the parameter excursion, when actions to clean up secondary systems have been performed, and when chemistry parameters are within startup specifications.


General Notes

a.
Perform grab sample analysis once per day if on-line instrument is inoperable.

b.
Sample following steam generator fill and drain operations to verify specification is satisfied.

c .
D.O. here is referring to that measured in the condensate system.

d.
Specification applies only when the plant has operated at greater than 30% power for two weeks with no power changes greater than 20% in magnitude.

e.   Operation above this limit is permissible with Chemistry Supervisor approval, provided that the calculated cation conductivity due to chloride and sulfate is less than the limit.  OOL notification required.

f.
The equation for molar ratio is: (Na * 35.453)/(Cl * 22.98977) = sodium to chloride molar ratio.

APPENDIX A CHEMISTRY SPECIFICATIONS - SECONDARY CHEMISTRY CONTROL PARAMETERS

STEAM GENERATORS












MODES 2, 3, & 4

MODES 5 & 6 Startup

MODES 5 & 6 Layup d

MODES 5 & 6 S/G Fill Source e 


Parameter
Frequency
Value Prior to

>5% Rx Power
Frequency
Value Prior to 

Exceeding 200 F
Frequency
Limit
Frequency
Limit

Sodium, ppb

(

(

(



Chloride, ppb

(

(

(



Sulfate, ppb

(

(

(



Boron, ppm





(



Hydrazine, ppm





(



pH, @ 25C





(



Dissolved Oxygen, ppb







(












Corrective Actions






General Notes

a.
Perform grab sample analysis once per day if on-line instrument is inoperable.  It is acceptable to align one SG to on-line instrumentation instead of sequencing between all four SGs.

b.
Sample following steam generator fill and drain operations to verify specification is satisfied.

c.
During initial layup period, sample 3 times per week until stable, then once per week.

d.   If the duration for layup is short term (i.e., < 7 days), then hydrazine should be maintained > 5 ppm and pH should be controlled from 8.8 to 10.0.

e.   The fill source refers to either the CSTs or Main Feedwater, whichever is being used as the source of water for the steam generators.

f.    Only required prior to and during fill of steam generators.

APPENDIX A CHEMISTRY SPECIFICATIONS - SECONDARY CHEMISTRY STEAM GENERATOR DIAGNOSTIC PARAMETERS






















MODE 1


MODES 2 - 4



Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions

pH, @ 25C







Specific Conductivity,

S/cm @ 25C







Cation Conductivity,

S/cm @ 25C
(


(



Sodium, ppb
(


(



Chloride, ppb
(


(



Sulfate, ppb
(


(



S/G Blowdown Flowrate, gpm







Hydrazine, ppb







Silica, ppb
(






Ammonia, ppm







ETA, ppm







Calculated Cation Conductivity







Calculated Specific Conductivity







Calculated pH







Gross Activity (gamma), Ci/g







Dose Equivalent I-131, Ci/g
(


(















Corrective Actions

General Notes

1.
Perform OOL Notification.
a.
Perform grab sample analysis once per day if on-line instrument is inoperable. It is acceptable to align one SG to on-line instrumentation instead of sequencing between all four SGs.

2.
Notify the Chemistry Supervisor to evaluate.
b.
If S/G Blowdown is not available, sample feedwater (note sample location on logsheet remarks).

3.
Maximize S/G Blowdown flowrate.
c.
Operation above this limit is permissible with Chemistry Supervisor approval, provided that the 

4.
Identify impurity source and isolate if possible.  Consider Heater Drains & Vents, Condensate

calculated cation conductivity due to chloride and sulfate is less than the limit.


Demineralizers, chemical addition, and condenser inleakage as potential contaminant sources.
d.
Operation above this limit for greater than 7 days is an adverse condition and should be documented

5.
Check chemical feed and adjust as necessary.

appropriately.

6.
Verify on-line instrument operation.
e.
Decreases in the chloride concentration, decreases in pH, increases in the sodium:chloride molar

7.
Initiate performance of 1-ODI-90-2, 1-ODI-90-19, and 1-ODI-90-25 as necessary.

ratio, and decreases in specific conductivity can be caused by loss of chemical feed.




APPENDIX A CHEMISTRY SPECIFICATIONS - SECONDARY CHEMISTRY CONDENSATE DIAGNOSTIC PARAMETERS











CONDENSATE












MODE 1


MODES 2, 3, & 4




Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions


pH, @ 25C








Specific Conductivity,

S/cm @ 25C








Cation Conductivity,

S/cm @ 25C
(


(




Sodium, ppb
(


(




Dissolved Oxygen, ppb
(


(




Chloride, ppb
(


(




Sulfate, ppb








Hydrazine, ppm



((




ETA, ppm








Boron, ppm








Ammonia, ppm








Raw Water Inleakage, gpm e, f








Condenser Air Inleakage, scfm
(



















Corrective Actions
General Notes

1. Perform OOL Notification
a. Perform grab sample analysis once per day if on-line instrument is inoperable.

2. Notify the Chemistry Supervisor to evaluate.
b. Perform grab sample analysis as directed by the Chemistry Supervisor, if on-line

3. Identify impurity source and isolate if possible.  Heater Drains & Vents, Condensate Demineralizers,
    instrument is inoperable Source Note 8.

    chemical addition and condenser inleakage are areas to be examined as contaminant sources.
c. This concentration may be lowered as directed by the Chemistry Supervisor or  

    designee.

4. Check chemical feed and adjust as necessary.
d. Operation above this limit for greater than 7 days is an adverse condition and

5. Verify on-line instrument operation.
    should be documented appropriately.

6. Perform ammonia, hydrazine, chloride, and sulfate analyses as required.  Check Chromatograms for unknown  peaks.
e. If leak rate >1.5 gpm per CM 5.04, increase polishing and identify which water box is 

     leaking. Source Note 10

7. Adjust flow through C/D's as recommended by Chemistry Supervision.
f.  Sample per CM 5.04 1/Day if leak rate >1 gpm.

8. Request US/SM to establish feed and bleed to reduce concentration.


9. Check for sources of air ingress.


10. Notify System Engineering if a condenser tube leak is identified. Source Note 2





APPENDIX A CHEMISTRY SPECIFICATIONS - SECONDARY CHEMISTRY 

FEEDWATER DIAGNOSTIC PARAMETERS























FEEDWATER












MODE 1


MODES 2, 3, & 4b




Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions


pH, @ 25C








Specific Conductivity,

(S/cm @ 25C
(


(




Cation Conductivity,

(S/cm @ 25C
(


(






Sodium, ppb
(


(




Chloride, ppb








Sulfate, ppb








Dissolved Oxygen, ppb



(




Hydrazine, ppb



((




ETA, ppm










TSS as Iron Oxide, ppb



((




Feedwater Iron, ppb
(







Feedwater Copper, ppb
(







Feedwater Fractional Iron, ppb








Calculated pH, SU








Calculated Specific Conductivity 








Boron, ppm








Ammonia, ppm








Tritium, (Ci/gm
(


(

















Corrective Actions

General Notes

1.
Perform OOL Notification
a.
Perform grab sample analysis once per day if on-line instrument is inoperable.

2.
Notify the Chemistry Supervisor to evaluate.
b.
These specifications apply when on long cycle with vacuum established.

3.
Identify impurity source and isolate if possible.  Heater Drains & Vents, Condensate Demineralizers, Chemical addition and condenser inleakage are areas to be examined as contaminant sources.
c.
D.O. here is referring to that measured in the condensate system.

4.
Check chemical feed and adjust as necessary.
d.
Perform grab sample analysis as directed by the Chemistry Supervisor, if on-line instrument is inoperable Source Note 8.

5.
Verify on-line instrument operation.
e.
This concentration may be lowered as directed by the Chemistry Supervisor or designee.

6.
Recheck ammonia, hydrazine, chloride, and sulfate analyses as required.  Check Chromatograms for unknown  peaks.
f.
Applicable during modes 2 and 3.  Specification must be satisfied prior to use as a steam generator feed source.

7.
Adjust flow through C/D's or change C/D’s in service as recommended by Chemistry Supervision.
g.
Applicable during mode 4.  Specification must be satisfied prior to use as a steam generator feed source.

8.
Request US/SM to establish feed and bleed to reduce concentration.
h.
Whichever specification is greater is to be applied.

9.
Notify System Engineering if a condenser tube leak is identified. Source Note 2
i.
Operation above this limit for greater than 14 days is an adverse condition and should be documented appropriately.

10.
Maximize flow through Red Iron Filters as necessary.
j.
Decreases in pH, ETA, or specific conductivity can be caused by a loss of chemical feed.


k.
Chemical concentrations should be controlled to within + 10% of the target value.


l.     Applicable when feedwater is in service.

APPENDIX A CHEMISTRY SPECIFICATIONS - SECONDARY CHEMISTRY 

CONDENSATE & FEEDWATER DIAGNOSTIC PARAMETERS






















CONDENSATE/FEEDWATER


CONDENSATE


FEEDWATER




MODES 3 - 6 (Intermittent Operation)


MODES 5 & 6 (Intermittent Operation)


MODES 5 & 6 (Intermittent Operation)




(No Condenser Vacuum)


(Condenser Vacuum Present)


(Condenser Vacuum Present)



Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions

pH, @ 25C



(


(



Hydrazine, ppb






((



Sodium, ppb
(


(


(



Chloride, ppb
(









Sulfate, ppb
(









Specific Conductivity,

(S/cm @ 25C



(


(



Cation Conductivity,

(S/cm @ 25C



(


(



Dissolved Oxygen, ppb






(



Tritium, (Ci/gm
(


(


(














Corrective Actions
General Notes

1. Identify impurity source and isolate if possible.  Heater Drains & Vents, Condensate Demineralizers, chemical 




a.  Hydrazine and pH should be maintained at the upper end of their ranges unless transition to upper           




   addition and condenser inleakage are areas to be examined as contaminant sources.



     modes is near.




2. Check chemical feed and adjust as necessary.

b.  Perform grab sample analysis once per day if on-line instrument is inoperable.




3. Verify on-line instrument operation.

c.  D.O. here is referring to that measured in the condensate system.




4. Recheck ammonia, hydrazine, chloride, and sulfate analyses as required.  Check chromatograms for unknown  peaks.




d.  Hydrazine specification applies if hydrazine is being added for dissolved oxygen removal or lay-up.




5. Adjust flow through C/D's as directed by Chemistry Supervision.

e.  Applicable when feedwater is in service.  Sampling frequency applies to feedwater only.


6. Request US/SM to establish feed and bleed to reduce concentration.




7. Notify the Chemistry Supervisor to evaluate.

 

8. Check for sources of air inleakage.


 

9. Notify System Engineering if a condenser tube leak is identified. Source Note 2




APPENDIX A CHEMISTRY SPECIFICATIONS - SECONDARY CHEMISTRY 

MISCELLANEOUS SECONDARY CYCLE SYSTEMS
















CBP INLET - MODES 1,2,3,4


#3 HEATER DRAIN TANK - MODE 1


#7 HEATER DRAIN TANK - MODE 1 



Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions

pH, @25C










Specific Conductivity,

(S/cm @ 25C










Cation Conductivity,

(S/cm @ 25C



(


(



Sodium, ppb










Chloride, ppb










Silica, ppb










Sulfate, ppb










Ammonia, ppb










ETA, ppm










Dissolved Oxygen, ppb










TSS as Iron Oxide, ppb










Iron, ppb










Copper, ppb



































































































Corrective Actions
General Notes


1. Perform OOL Notification.

a. Perform grab sample analysis as directed by Chemistry Supervisor if the monitor is out of service.





2. Route pump discharge to waste or hotwell until specifications are satisfied or Chemistry Supervisor 









    gives approval to pump discharge forward.













APPENDIX A CHEMISTRY SPECIFICATIONS

SECONDARY CHEMISTRY CONDENSATE PREFILTERS, DEMINERALIZERS, & TANKS




























CONDENSATE DEMINERALIZER EFFLUENT


CONDENSATE DEMINERALIZER 

RECEIVING TANK


CONDENSATE DEMINERALIZER ANION TANK


CONDENSATE DEMINERALIZER

 STORAGE TANK



Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions

Specific Conductivity,

(S/cm @ 25C
(


(


(







(



Sodium, ppb
(












Chloride, ppb
(












Sulfate, ppb
(



























CONDENSATE PREFILTER INLET


CONDENSATE PREFILTER OUTLET


 






Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions







Chloride, ppb



(









TSS as Iron Oxide, ppb



(
























HIGH CRUD TANKS


NEUTRALIZATION TANK


NONRECLAIMABLE WASTE TANK






Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions




pH, @25C




























Corrective Actions

General Notes


1.
Perform OOL Notification.
a.
Perform grab sample analysis once per day if on-line instrument is inoperable Source Note 8.


2.
Notify the Chemistry Supervisor to evaluate.
b.
Specifications apply to rinse prior to placing vessel in service and to vessels that are in service.


3.
Verify on-line instrument operation.
c.
Sample individual filter vessel at drain upon initial operation with new filters.


4.
Request condensate demineralizer to be removed from service.
d.
Source Note 9.


5.
Request US/SM to rinse one additional cycle.  Regeneration is to be repeated if second rinse is unsuccessful.
e.
Log results in laboratory journal.


6.
Request US/SM to neutralize tank contents.
f.
Monitoring not required if red iron filter(s) not in service.

g.
The anion tank rinse limit is <5(S/cm if the polishers are in service.  If the rinse is being performed while the polishers are out


of service, then the anion tank effluent must be within +1(S/cm of the condensate conductivity.


APPENDIX A CHEMISTRY SPECIFICATIONS - SECONDARY CHEMISTRY STORAGE TANKS




























500K DEMINERALIZED WATER STORAGE TK


DEMINERALIZED WATER HEAD TK


CONDENSATE STORAGE TANKS


GLAND SEAL WATER

STORAGE TANK



Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions

Specific Conductivity,

S/cm @ 25C
(


(









Sodium, ppb
(


(


(


(



Chloride, ppb
(


(


(


(



Silica, ppb
(


(









Sulfate, ppb
(


(


(


(



Dissolved Oxygen, ppb






(






Hydrazine, ppb













TOC, ppb
(


(









Bacteria (Total Aerobic),

CFU/ml
(


(


(






Bacteria (SRB),

CFU/ml
(


(


(






Gamma & Tritium 

Activity ((Ci/gm)



(


(





















Corrective Actions

General Notes

1.
Perform OOL Notification.
a.
Limit only applies if results are not consistent with concentration of chemical additives (NH3, ETA, N2H4, etc.).

2.
Notify the Chemistry Supervisor to evaluate.
b.
Limit applies only for makeup directly to the steam generators.

3.
Request US/SM to drain and refill tank if requested to do so by the Chemistry Supervisor.
c.
Limit applies when reverse osmosis unit is in service.

4.
Notify Chemistry Supervision to review IE Bulletin 80-10 and IN 91-40 and to specify appropriate actions.
d.
Monitoring shall be performed prior to feeding the steam generators and once per day while feeding the steam generators.

5.
Identify impurity source and isolate, if possible.
e.  See CM 6.02 for instructions.

6.
Request US/SM to increase nitrogen sparge.


7.
Add hydrazine to the CST as needed.


APPENDIX A CHEMISTRY SPECIFICATIONS -

SECONDARY CHEMISTRY ECOLOCHEM EFFLUENT






















ECOLOCHEM EFFLUENT


               ECOLOCHEM AUXILIARY 

               EQUIPMENT EFFLUENT






Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective

 Actions




Specific Conductivity,

(S/cm @ 25C
(


(






Sodium, ppb
(


(






Silica, ppb
(


(






TOC, ppb
(


(






Dissolved Oxygen, ppb
(


(






Chloride, ppb
(


(






Sulfate, ppb
(


(






Fluoride, ppb
(


(






Bacteria (Total Aerobic),                       CFU/ml
(









Bacteria (SRB), CFU/ml
(




















Corrective Actions

General Notes

1. Notify the Chemistry Supervisor to evaluate.

a. Parameter verified within specifications prior to sending water to 500k




2. Notify vendor to terminate makeup to 500k Demineralized Water Storage Tank or CST's.



    Demineralized Water Storage Tank or CST's.


 
b. Monitor once per day if online instrument is inoperable Source Note 8.





c. See CM 6.02 for instructions.



APPENDIX A CHEMISTRY SPECIFICATIONS - 

SECONDARY CHEMISTRY AUXILIARY SYSTEMS

































AUXILIARY BOILER- OPERATION
AUXILIARY BOILER- LAYUP a















Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions

pH @ 25C, SU



(



Dissolved Oxygen, ppb
(






Hydrazine, ppm



(



Cation Conductivity,

(S/cm @ 25C
(






TSS as Iron Oxide, ppb
(






Gamma & Tritium Activity Source Note 4
(






Bacteria, (Total Aerobic), CFU/ml



(



Bacteria (SRB), CFU/ml



(















STATOR COOLING WATER - CE-35-85

(CELL CC1)









Parameter
Limit
Frequency
Corrective Actions







Dissolved Oxygen, ppb
(









Specific Conductivity,

(S/cm @ 25C
(
































Corrective Actions

General Notes

1.
Perform OOL Notification.
a.
Layup of the Auxiliary Boiler is required only if the shutdown period exceeds seven days.

2.
Notify the Chemistry Supervisor to evaluate.
b.
Perform grab sample analysis as directed by Chemistry Supervisor.

3.
Check chemical feed and adjust as necessary.
c.   See CM 6.02 for instructions.

4.
Increase sample frequency to once per shift.


5.
Increase Auxiliary Boiler blowdown flowrate.


6.
Notify US/SM to investigate for the source of activity.


7.
Notify Chemistry Supervision to review IE Bulletin 80-10 and to specify appropriate actions.


8.
Notify US/SM to replace demineralizer resin.


9.
Feed/bleed or add chemicals as required.


10.
Evaluate sampling main generator gas for hydrogen and or oxygen concentration.


APPENDIX A CHEMISTRY SPECIFICATIONS - SECONDARY CHEMISTRY RAW WATER, POTABLE

WATER, YARD PONDS




























RAW COOLING WATER


ESSENTIAL RAW COOLING WATER


CONDENSER CIRCULATING WATER


CONTAINMENT SPRAY HEAT EXCHANGER (ERCW SIDE)



Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions

Total Residual Oxidant,

ppm Source Notes 6,7













Total Phosphorous,

ppm













Total Zinc, ppm













Total Iron a, ppm













Langelier Saturation Index 













Hydrazine, ppm Source Note 1









(



pH @ 25C,  Source Note 1









(



Chloride, ppb









(



Sodium, ppm













Sulfate, ppm













Bacteria, (Total Aerobic), CFU/ml
(


(


(






Bacteria, (SRB), CFU/ml
(


(


(





















YARD HOLDING POND


LOW VOLUME WASTE TREATMENT POND


POTABLE WATER SYSTEM






Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions




Gamma & Tritium Activity
(


(


(





















Corrective Actions

General Notes

1.
Perform OOL Notification.
a.
Samples from an untreated and a treated source are to be collected and analyzed.

2.
Notify the Chemistry Supervisor to evaluate.
b.
Monitoring required only if BCDMH is being added to the system.

3.
Notify Chemistry Supervision to review IE Bulletin 80-10 and IN 91-40 and to specify appropriate actions.
c.   Sample the containment spray heat exchanger when chloride ingress is suspected into the lay-up solution.

4.
Check chemical feed and adjust as necessary.
d.  See CM 6.02 for instructions.

5.
Establish feed and bleed or drain and fill to reduce concentration as directed by Chemistry Supervisor.
e.  Analysis required only if zinc/phosphate compounds are being injected.

6.
Identify impurity source and isolate, if possible.
f.   Target 0.2 to 0.3 ppm TRO unless otherwise directed by the Chemistry Supervisor/designee.

7.
Add chemical as necessary to increase concentration.


8.
Circulate through portable demineralizer as needed.


9.
Notify vendor to adjust chemical feed as necessary.


APPENDIX A CHEMISTRY SPECIFICATIONS - TENNESSEE RIVER AND  HIGH PRESSURE FIRE PROTECTION




























TENNESSEE RIVER


HIGH PRESSURE FIRE PROTECTION











Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions

Bacteria, (Total Aerobic), CFU/ml



(



Bacteria, (SRB), CFU/ml



(


















Corrective Actions

General Notes









1.
Notify the Chemistry Supervisor to evaluate.
a.  See CM 6.02 for instructions.










APPENDIX A CHEMISTRY SPECIFICATIONS - SECONDARY CHEMISTRY 

DIESEL GENERATOR STORAGE TANK

































BACKUP SECURITY LIGHTING









Parameter
Limit
Frequency
Corrective Actions







Water, inches
None Detected
M
1



















MAIN FUEL OIL STORAGE TANKS #1 AND #2









Parameter
Limit
Frequency
Corrective Actions







Water, inches
None Detected
M
1





























Corrective Actions
General Notes

1. Initiate actions to have water removed.











APPENDIX A CHEMISTRY SPECIFICATIONS - SECONDARY CHEMISTRY CLOSED COOLING SYSTEMS


























CHILLED WATER SYSTEMSa 


TURBINE BUILDING HEATING SYSTEM



Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions

pH @ 25C







Hydrazine, ppm







Dissolved Oxygen, ppb







Bacteria (Total Aerobic) CFU/ml







Bacteria (SRB) CFU/ml
















AUX BUILDING GENERAL VENT CHILLER

ELECTRICAL BOARD ROOM CHILLER

Parameter
Limit
Frequency
Corrective Actions
Limit
Frequency
Corrective Actions

pH @ 25C







Hydrazine, ppm







Dissolved Oxygen, ppb







Bacteria (Total Aerobic) CFU/ml







Bacteria (SRB) CFU/ml























Corrective Actions
General Notes

1.  Add chemical to increase concentration as necessary.
a.  These specifications apply to the following systems:

      Main Control Room Chiller, Incore Instrument Rm Chiller,

      Shutdown Board Room Chiller, Office Building Heating and Cooling.

2.  Establish feed and bleed to reduce concentration as necessary.
b.   See CM 6.02 for instructions.


c.    Hydrazine concentration is directly related to pH.  The target hydrazine 

       concentration should be 25 ppm in order to maintain pH within limits.

3.  Notify the Chemistry Supervisor to evaluate.
d.    The target hydrazine concentration should be 9 ppm.









APPENDIX A CHEMISTRY SPECIFICATIONS - 

SECONDARY CHEMISTRY DIESEL GENERATOR JACKET COOLING SYSTEM











CONTROL PARAMETERS


DIAGNOSTIC PARAMETERS






Parameter
Limit
Frequency
Corrective Actions

Parameter
Limit
Frequency
Corrective Actions

pH@25C
8.5 - 10.5
M
1,3,5

Conductivity  /Corrosion Inhibitor Ratio 

Qc


Conductivity, (S/cm @ 25C

M


Nitrate, ppm

Q


Corrosion Inhibitor, Ounces Nalco 39/gal
2 - 5
M
1,3,5

Nitrite, ppm
( 600
Q
5






Total Dissolved Solids, ppm
( 340
PRa
6






Total Hardness, ppm
( 170
PRa
6






Total Alkalinity

PRa







TOC, ppb

PRa







Calcium, ppb

PRa







Magnesium, ppb

PRa







Chloride, ppm
( 10 
PRa
1,3,4,6






Fluoride, ppm
( 10 
PRa
1,3,4,6






Sulfate, ppm
( 10 
PRa
1,3,4,6






Ammonia, ppm

Q







Iron, ppb
 
Q
 






Copper, ppb
 
Q
 






Bacteria (Total Aerobic), CFU/ml
( 104
Mb
2






Bacteria (SRB), CFU/ml
( 1
Mb
2






Dissolved Oxygen

PR






















Corrective Actions
General Notes








1.  Perform OOL Notification.
a.  Analysis required for makeup water, if demineralized water is not used for makeup.








2.  Notify Chemistry Supervisor to evaluate.
b.  See CM 6.02 for instructions.








3.  Consider establishing feed and bleed to reduce concentration.
c.  The conductivity/corrosion inhibitor ratio is calculated by dividing the conductivity value by the nitrite   concentration.








4.  Identify impurity source and isolate, if possible.









5.  Add chemical as necessary to increase concentration.









6.  Do not use for makeup if specification is not satisfied.





















             APPENDIX B CHEMISTRY LOGSHEET - 































Parameter
















Sampled By, Initials
















Date
















Time

















































































































































































































































































































Remark #
















Database Entry (Initials)

































QA RECORD











CHEMISTRY SUPERVISOR:

/


             APPENDIX C CHEMISTRY LOGSHEET REMARKS 



















Remark #
Initials
Date
Time
System
Parameter


























































































































































































































































































































































QA RECORD










CHEMISTRY SUPERVISOR:

/


Action Level Waiver










APPENDIX D
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Action Level Parameter:










Action Level (i.e. 1,2,3):










Action Level Limit:










Action Level Time of Initiation:










Most Recent Result for Action Level  Parameter:










Trend for Action Level Parameter:

(Increasing, Steady or Decreasing)





















Justification For Waiver:

































































































Chemistry Superintendent Recommendation


Plant Manager Approval




QA Record
APPENDIX E

Page 1 of 1

RCS Lithium Control
RCS lithium concentration should be established within 24 hours of entering mode 2 from a shutdown condition using the guidelines below. All attempts should be made to control lithium during a plant transient (i.e., >20% Reactor Thermal Power change). However, lithium control should be re-established within 8 hours of reaching stable conditions following a plant transient.

Determine the RCS Lithium control band as follows:

1.  Obtain the current RCS Tave.

2.  Determine the RCS lithium concentration limits for pH(t)=7.1.

a.  If the RCS lithium value for pH(t)=7.1 is greater than 3.5 ppm, then use 3.5 ppm as the RCS lithium target and 
RCS lithium maximum, and -0.15 ppm for the RCS lithium minimum.

b.  If  the RCS lithium value for pH(t)=7.1  is less than 3.5 ppm, then use the pH(t)= 7.1 value as the RCS lithium target, +0.15 ppm for the RCS lithium maximum (not to exceed 3.5 ppm), and -0.15 ppm for the RCS lithium minimum.

3.
Limit pH changes to ( 0.05 pH units above or below target pHt to minimize potential CRUD releases.

4.
As an administrative control to minimize pH swings in the RCS, use the following guidance as a goal for lithium control.  Operation outside of this guidance is not considered to be out of limits. However, actions should be taken to maintain the lithium concentration within the following control bands whenever achievable:

· When the RCS lithium target is 0 - 1 ppm, use the target ( 0.05 ppm as the control band

· When the RCS lithium target is 1.01 - 2 ppm, use the target ( 0.10 ppm as the control band

· When the RCS lithium target is 2.01 - 3.5 ppm, use the target ( 0.13 ppm as the control band, not to exceed 3.5 ppm as an upper limit

5.
When directed by the Chemistry Supervisor for planned shutdowns to modes 5 and 6 the lithium concentration may be reduced prior to shutdown to aid in establishing acid reducing conditions in the RCS.

 SOURCE NOTES
Source Note
Source Document
Summary

1
TVA Memorandum L29 800108 810
WBNP Containment Spray Heat Exchangers

2
ESS-91-004
Notification of Technical Support of Condenser Tube Leaks

3
GL 85-02
Incorporate Revision 3 of the Secondary Water Chemistry Guidelines With Progressively More Stringent Actions for Out-of Limit Conditions

4
NRC IE 80-10
Check for cross-contamination between radioactive and non-radioactive systems

5
SCAR WBSCA930212
Nitrite analysis for diesel generator cooling water

6
NRC IEB-81-03
Raw Water Fouling

7
NRC GL-89-13
Raw Water Fouling

8
WBPER960342
Compensatory samples when on-line analyzers are not qualified for use.

9
WBPER960510
Condensate demineralizer effluent limits.

10
FSAR Commitment # FSR-10-048
Condenser inleakage.

11
WBPER970237
Removes ability to change limits/frequencies with standing order.

12
WBPER970084
Action level requirements with respect to condenser inleakage (CCW).

