HLT-32 ADMIN exam A.1.1R0 Page 1 of 6
A.1.1RO Conduct Of Operations ADMIN 006A1.02 - RO

TITLE: Determine required quantity of Boric Acid solution and Reactor Makeup water and integrator
settings for makeup to the RWST.

TASK STANDARD: Determine the required quantity of Boric Acid and Reactor Makeup water to
restore RWST level at the current Boric Acid Concentration, and correctly determine the setting of the
Reactor Makeup system integrators and the potentiometer setting for the Boric Acid Flow controller.

PROGRAM APPLICABLE: SOT SOCT OLT X LOCT
ACCEPTABLE EVALUATION METHOD: _ X PERFORM SIMULATE DISCUSS
EVALUATION LOCATION: SIMULATOR CONTROL ROOM _ X CLASSROOM
PROJECTED TIME: _ 20 MIN SIMULATOR IC NUMBER: N/A
ALTERNATE PATH TIME CRITICAL PRA

Examinee:

Overall JPM Performance: Satisfactory O Unsatisfactory O

Evaluator Comments (attach additional sheets if necessary)

EXAMINER:
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CONDITIONS

When I tell you to begin, you are to determine RWST Makeup quantity, Boric acid concentration, and
integrator setting for make up to the RWST per FNP-1-SOP-2.3, Chemical And Volume Control
System Reactor Makeup Control System, starting at Step 4.2.3.2 Makeup to Refueling Water Storage
Tank (RWST). The conditions under which this task is to be performed are:

Unit 1 is at 100% power and stable.
RWST Level is at 37.7 feet.
RWST Boron concentration is at 2400 ppm.
On Service BAT concentration is 7500 ppm.
RWST Purification (Recirc) is NOT on-service.
The Reactivity Spreadsheet is not available.
You are the extra plant operator and have been directed by the Shift Supervisor to perform SOP-
2.3 steps 4.2.3.2 - 4.2.3.6 to:
1. Determine the quantity of blended flow required to raise level in the RWST from 37.7
feet to 39.5 feet while maintaining the current RWST Boron Concentration.
2. Determine the integrator settings for:
e FIS 113, BORIC ACID BATCH INTEG
e FIS-168, TOTAL FLOW BATCH INTEG
3. Determine the potentiometer setting to makeup to the RWST at a reduced flow of 60
gpm total flow for:
e FK-113, BORIC ACID MKUP FLOW

@ o000

EVALUATION CHECKLIST
RESULTS:
ELEMENTS: STANDARDS: (CIRCLE)
START TIME
| NOTE: _This is a classroom setting ADMIN JPM task.
*1, Determines Gallons needed per RWST Tank e Determines RWST Volume at
curve 31B is 22,378 gallons. 39.5 feet=491064 gals
e Determines RWST Volume at
491064 - 468686 = 22378 37.7 feet=484848 gals
e Calculates total volume
addition=22378 gals S/U

491064 - 468686 = 22378 gals
[no tolerance: whole numbers from
a table]
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EVALUATION CHECKLIST

RESULTS:
ELEMENTS: STANDARDS: (CIRCLE)

*2.  Determines Boric Acid amount from Figure Determines from Figure 1, SOP-
1, SOP-2.3, for the current concentration of 2.3 ratio of Boric Acid amount to
2400 ppm. total amount from the ratio of
Boric Acid flow to Total Flow.
Then calculates total Boric Acid in
gallons to obtain total 22,378 gals
of blended solution at 2400 ppm:

e 7664-7672 gals Boric Acid
Solution S/U

PER FIG. 1 PAGE 1:

22378(11—'1) =7664.465gals
120

PER FIG 1 PAGE 3:

22378(M) =7671.924 gals
120

[tolerance: 7664.0-7672 based on
using either page 1 or page 3
numbers and rounding to nearest
whole number of 7664 or rounding
up for conservative 7672 gals.]

*3.  Determines the totalizer settings for Total Determines totalizer settings are:
flow FIS-168, TOTAL FLOW BATCH o FIS-168=22378 gals S
INTEG and FIS-113, BORIC ACID o FIS-113=7664-7672 gals S
BATCH INTEG: Based on Figure 1.

/U
/U

NOTE: ¢ Inelement 5, FK-113 pot setting* is critical, but the manual position of FIS-168
demand which corresponds to 60 gpm is not critical, since this controller would need
to be adjusted while flow was present. There is no corresponding demand that will
ensure 60 gpm flow prior to initiating flow and adjusting as necessary.

Examiner NOTE: * Inelement 5, IF applicant desires to raise the setpoint above the
minimum required, ask them what setpoint they are going to use and
ensure it is greater than the minimum required.




——
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EVALUATION CHECKLIST
RESULTS:

ELEMENTS: STANDARDS: (CIRCLE)
*4, Determines the Minimum Flow controller States that FK-168 will need to be

potentiometer setting for FK-113, BORIC adjusted in manual to obtain 60

ACID MKUP FLOW for the 60 gpm Total  gpm.

flow directed by the Shift Supervisor at

2400 ppm Based on Figure 1, states that

MINIMUM setting for FK-113 is

Pot setting of 10.29 according to Figure 1, SOP-2.3 5.145 pot setting*. S/U

would correspond to 120 gpm total flow at

2400. Since the Boric Acid Flow Controller [Tolerance of 5.14 to 5.15 based on
pot only goes to 10.0, the total flow must be the accuracy of the pot indication
reduced to less than 120 gpm within the which is %2 the smallest increment
capacity of the system. The Shift Supervisor of 0.02. The procedure directs

has directed 60 gpm total flow (120/2=60) initiating more boric acid flow than
in the initial conditions, and the boric acid necessary to ensure the boric acid
flow for 120 gpm total flow must be divided flow totalizer reaches the setpoint
by 2, and the pot setting must be divided by  and stops Boric Acid Flow prior to

2. FK-168 will need to be adjusted in the Total Flow totalizer reaching
manual to obtain 60 gpm. its setpoint. This flushes the Boric
Acid from the lines and delivers it
Per Fig 1: " all to the RWST. There is no
10.29/2=5.145 Boric Acid FK-113 pot setting procedural requirement to limit the

boric acid flow to a specified
maximum amount.]

STOP TIME

|

Terminate when all elements of the task have been completed.

CRITICAL ELEMENTS: Critical Elements are denoted with an asterisk (*) before the element number.
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GENERAL REFERENCES:

1. FNP-1-SOP-2.3 Version 44.0
2. FNP-1-ARP-1.5 EG4, Version 49.0
3. K/A: G2.006A1.02 RO 3.0 SRO 3.6

GENERAL TOOLS AND EQUIPMENT:

Provide:
1. FNP-1-SOP-2.3, Version 44.0
2. Curves 31A & 31B
3. Calculator (or applicant may supply their own calculator)

COMMENTS:

Page 5 of 6



A.1.1RO (1 Page) HANDOUT
CONDITIONS

When I tell you to begin, you are to determine RWST Makeup quantity, Boric acid concentration, and
integrator setting for make up to the RWST per FNP-1-SOP-2.3, Chemical And Volume Control
System Reactor Makeup Control System, starting at Step 4.2.3.2 Makeup to Refueling Water Storage
Tank (RWST). The conditions under which this task is to be performed are:

Unit 1 is at 100% power and stable.
RWST Level is at 37.7 feet.
RWST Boron concentration is at 2400 ppm.
On Service BAT concentration is 7500 ppm.
RWST Purification (Recirc) is NOT on-service.
The Reactivity Spreadsheet is not available.
You are the extra plant operator and have been directed by the Shift Supervisor to perform SOP-
2.3 steps 4.2.3.2-4.2.3.6 to:
1. Determine the quantity of blended flow required to raise level in the RWST from 37.7
feet to 39.5 feet while maintaining the current RWST Boron Concentration.
2. Determine the integrator settings for:
e FIS 113, BORIC ACID BATCH INTEG
o FIS-168, TOTAL FLOW BATCH INTEG
3. Determine the potentiometer setting to makeup to the RWST at a reduced flow of 60
gpm total flow for:
e FK-113, BORIC ACID MKUP FLOW

@0 Qo0 Ty
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Unit 1 Volume 1 Curve 318 PCB-1-VOLI-CRV31B
Refusling Water Slorage Tank Capacily
CHF1BTEN
Laved (B H0) wa, Capacly (Gallons)
Fevision 4.0 February 4, 2008
& Y 7 j i e "
() Mot 2-505
Date
1 Levsl irventory Level nveantory Level Inventory | Level tnveniony
{0 Gallons (L. H,0)  Galons . ;0 (. H,Q) | Gallons
0.5 5186 5.0 THGAE0 28.5 / 344 477389
1.0 12372 15.8 152606 300 3729 385 478632
1.5 18550 180 188912 305 3197 386 ATIBTS
2.0 24745 16.5 205128 310 365392 38.7 481118
25 30831 170 | 211344 315 301608 388 | 482362
A0 KIaktd 175 217880 2.0 K re 38.9 483605
3.5 43303 8.0 2238 325 404040 38.0 484848
4.8 49488 18.5 2290 330 410256 38,1 4868087
4.5 5866 18,0 238208 338 416472 38,2 487334
5.0 Gia6e 185 2424248 34,0 422688 39,3 488578
55 68048 200 | 248840 | 345 | 408004 394 | 489871
G0 TAI34 20,5 254856 8.0 435120 30.5 481064
6.5 BO420 21,0 261072 385 441336 396 482307
R aseny 215 267288 35,0 447552 397 1 453850
7.5 B2TH3 220 27504 A6.5 453768 398 494794
a4 BEGTR 225 2TGr20 370 458084 38.8 486037
8.8 105185 230 ZE5938 374 461227 | 40.0 497280
9.0 119351 235 297152 372 482470 40,1 4085273
8.5 117837 24.0) JUBAEH 372 483714 4.2 495766
0 123724 245 304584 A7 A 484057 40.3 01010
0.5 1289510 28,0 310800 375 ABE200 40.4 SO2263
110 136006 255 397018 3rs 467443 40.5 501081
115 142282 28B40 F23233 377 468886 40.8 502318
12.0 148458 265 | 326448 378 465930 40.7 | 503555
12.8 154658 21.0 A35084 378 L7173 40.8 504793
13.0 160841 275 341880 380 472418 A0 BOGOA0
13.8 BT 28.0 348096 a8 473658 41.0 507267
4.0 1TAL48 28.5 354312 38.2 474802 41,2 808712
4.5 180264 28,0 360528 38.3 ATB146

Total volurme s gallons = 508712

Tachnioa! Speciication SR 3.54.2 requires a minimum conteined borated water volume of 4710000 gallons.
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1.0

Purpose

FNP-1-SOP-2.3

FARLEY NUCLEAR PLANT
UNIT 1
SYSTEM OPERATING PROCEDURE SOP-2.3

CHEMICAL AND VOLUME CONTROL SYSTEM

REACTOR MAKEUP CONTROL SYSTEM

This procedure provides Initial Conditions, Precautions and Limitations, and Instructions
for operation of the Reactor Makeup Control System. Instructions are included in the
following sections:

4.1 Automatic Makeup
4.2 Manual Makeup
4.2.1 Makeup to Top of Volume Control Tank
422 Makeup to Charging Pumps Suction Header
423 Makeup to Refueling Water Storage Tank (RWST)
424 Makeup to Recycle Holdup Tanks (RHT)
4.2.5 Makeup to SFP Through Temporary Connection
4.3 Boration
4.4 Dilution
4.5 Combined Boration / Dilution
4.6 Verify Reactor Makeup Control System Aligned for Auto Makeup
4.7 Large Volume Boration of RCS
Appendix A Operation of the Chemical and Volume Control System Reactor Makeup
Control System with the Makeup Mode Control Switch Inoperable
Appendix B Operator Aid for Boration and Dilution
Appendix C  Operator Aid for Repetitive Boration and Dilution
Appendix D Operation of the Chemical and Volume Control System Reactor Makeup

Control System with FIS 168 Total Flow Batch Integrator Unreliable

-1- Version 44.0
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2.0

3.0

Initial Conditions

2.1

2.2

23

24

The chemical and volume control system valves and electrical distribution
systems are aligned per System checklist FNP-1-SOP-2.1A, CHEMICAL AND
VOLUME CONTROL SYSTEM, with exceptions noted.

At least one RCP must be running prior to changing the boron concentration in
the RCS. (SOER 94-02) (Section 3.0, Precaution and Limitation include
additional clarification for this restriction).

Reactor makeup water is available to the reactor makeup control system per
FNP-1-SOP-4.0, REACTOR MAKEUP WATER SYSTEM, if the operation
being performed requires reactor makeup water.

Boric acid is available to the reactor makeup control system per FNP-1-SOP-2.6,
CHEMICAL AND VOLUME CONTROL SYSTEM BORIC ACID SYSTEM, if
the operation being performed requires boric acid.

Precautions and Limitations

3.1

The reactor makeup control system should be in automatic and adjusted to supply
makeup equal in boron concentration to reactor coolant system concentration,
except during reactor coolant system boration or dilution operations, or
malfunctions of automatic control.

3.1.1 FK-168 is the M/A station used to control RMW to the blender flow control
valve (FCV-114B). If the M/A station is in AUTO, then the Makeup Mode
Selector Switch determines the origin of the set point as follows:

e With the Mode Selector Switch in AUTO, the set point is 120 gpm.
The position of FCV-114B is determined by the difference between
actual total flow and an internal set point of 120 gpm.

e With the Mode Selector Switch in MAN, DIL, or ALT DIL, the set
point is determined by the potentiometer position. (AI-2005205348)

3.1.2 FK-113 is the M/A station used to control boric acid flow to the blender flow
control valve (FCV-113A). When the makeup mode selector switch is in
AUTO, FK-113 (M/A station) will only control FCV-113A automatically

during periods of an AUTO makeup. Once the VCT level reaches 40 percent,
the M/A station will shift to manual control. This maintains FK-113 output at

the valve demand required for the desired blended boron concentration as
determined by M/A station potentiometer setting based on total flow of 120
gpm. FK-113 should not routinely be left in AUTO since the output will
continue to integrate up with no system flow. This would delay the valve
response to an auto makeup and result in an over boration. (AI12005205348)

-2- Version 44.0
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3.2

3.3

34

3.5

3.6

S

Actuation of the VCT LVL HI-LO annunciator (DF3) indicates a malfunction or
improper operation of the reactor makeup control system.

The boron concentration in the pressurizer should not be less than that in the RCS
loops by more than 50 ppm. Following or during a 5 ppm change of boron
concentration in the RCS, the pressurizer spray must be operated to equalize the
concentration throughout the system. Automatic operation of the spray should be
initiated by manual operation of the pressurizer heaters when there is a steam
bubble in the pressurizer.

Observe the effects of changing RCS boron concentration in terms of resulting
control rod motion, changes in Tavg, or S/R count rate. Stop boron concentration
change operations and take corrective action if control rod motion is excessive or
in the wrong direction, or Tave changes without subsequent rod motion.

WHEN the reactor is in the source range, THEN positive reactivity additions must
only be made by one controlled method at a time.

The flow rate through the reactor coolant system shall be determined to be greater
than 3000 gpm prior to the start of and at least once per hour during a dilution of
the RCS by verifying at least one RCP is running.

NOTE:

The following step is intended to prevent the occurrence of dilute pockets of
Reactor coolant due to inadequate mixing while in shutdown conditions. This
could occur if the RHR system is the sole source of RCS flow and a boration is
made to reach the required shutdown margin (or refueling) boron
concentration.

3.7

3.8

3.9

During shutdown operations, at least one RCP must be running prior to changing
the RCS boron concentration unless directed to borate the RCS by any abnormal
or emergency operating procedure. IF the RCS and PRZR boron concentration
have been sampled with a RCP running, and verified adequate for refueling
and/or shutdown margin, THEN filling or normal makeup to the RCS with water
greater than or equal to the refueling and/or shutdown margin concentration is not
applicable to this requirement. IF a boration is required to obtain the required
boron concentration, AND no RCP is running, THEN the Shift Supervisor should
consider alternate sampling methods to verify boron concentration requirements
are satisfied throughout the RCS.

Both units' boric acid blenders should not be supplied with reactor makeup water
simultaneously if SOP-4.0 Appendix 2 is in effect.

Simultaneous running of both RMW pumps can cause one pump to operate near
shutoff head condition, which produces abnormal thrust bearing loading and
could lead to pre-mature bearing failure. Simultaneous running of both pumps
should be minimized. (IR 1-96-062)

-3- Version 44.0
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3.10

3.11

3.12

3.13

FNP-1-SOP-2.3

ZAS injection will result in a continuous RCS dilution by as much as 1.7 gallons
per hour, which could result in a rise in TAVG if not compensated for by
boration, rod insertion, or increasing fission product poison inventory.

During periods of repetitive boration evolutions, to minimize the number of
start/stop cycles on the boric acid pump, the handswitch may be placed in START
and allowed to return to AUTO to maintain the boric acid pump running. WHEN
it is no longer desired to maintain the boric acid pump running continuously,
THEN place the handswitch in STOP and return to AUTO.

Large batch makeups during power operations to the VCT or Charging pump
suction, especially early in core life, can result in unintended reactor power
changes. The reactivity affects should be considered when planning batch size.
Small batches should be used at any time in core life. (CR2004106233) Large
makeups can also cause seal injection temperature transients which can reduce
RCP #1 seal leak off to a point at which seal damage occurs. (CR 2006104054)

The following list provides precautions and limitations related to VCT pressure
reductions and gas accumulation in idle charging pump suctions.

e VCT pressure reductions > 7 psig can result in gas dissolution sufficient to
create idle charging pump suction voiding.

e Any VCT pressure reduction should be < 5 psig in 4 hours to preclude void
formation in charging pump suction piping.

e Pressure reduction rates exceeding preceding limitation should be documented
by Condition Report.

e Idle Charging pump suctions should be vented when VCT pressure reduction
rate has exceeded preceding limit.

4- Version 44.0
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4.0  Instructions
4.1 Automatic Makeup
4.1.1 Determine the existing RCS boron concentration by sample analysis or

from an estimate based on the previous sample.

NOTE: ZAS injection will result in a continuous RCS dilution by as much as 1.7 gallons
per hour causing the auto makeup to be inadequately set. A slightly higher set
point may be required to maintain TAVG.

4.1.2 Verify the following:

4.1.2.1 Verify BORIC ACID MKUP FLOW controller FK 113 set up
per the following:

A) In Manual
B) Potentiometer is set to obtain a makeup value having a
boron concentration equal to RCS boron concentration. The

setting is obtained from one of the following: (A12005205348)

o Reactivity Briefing Sheet

o Figure 1
4.1.2.2 Verify FK-168 PRI WTR MKUP FLOW controller in Auto.
4.13 Position the MKUP MODE CONT SWITCH to STOP.

414 Position the MKUP MODE SEL SWITCH to AUTO.

NOTE: Automatic makeup may be stopped at any time by placing the MKUP MODE
CONT SWITCH to STOP.

4.1.5 Position the MKUP MODE CONT SWITCH to START.

4.1.6 IF 1B RMW PUMP is running and is not required for current plant
conditions, THEN position the 1B RMW PUMP handswitch to STOP.

-5- Version 44.0
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FNP-1-SOP-2.3

NOTE:

Verify expected Reactivity changes by observing VCT level, Tavg, SR SUR, IR
SUR, and Control Rod Motion. Stop the Make-Up System operation and take
corrective action if any change is excessive or in the wrong direction.

4.1.7 Verify proper automatic operation of the reactor makeup control system as
follows:

4.1.7.1 WHEN VCT level decreases to 20%, THEN verify that makeup
begins by observing the following:

(a) MKUP TO CHG PUMP SUCTION HDR
QIE21FCV113B (Q1E21V337) open.

(b) Boric acid flow on FI-113 and reactor makeup flow on
FI-168 are at the pre-selected rates as displayed on
MAKEUP FLOW TO CHG/VCT.

(c) VCT level increasing.

4.1.7.2 WHEN VCT level increases to 40%, THEN verify that makeup
stops by observing the following:

(a) BORIC ACID TO BLENDER Q1E21FCV113A
(Q1E21V354) closed.

(b) MKUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B (Q1E21V337) closed.

(c) RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
closed.

(d) Boric acid flow on FI-113 and reactor makeup flow on

FI-168 return to zero as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

-6- Version 44.0
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4.2 Manual Makeup

NOTE: IF waste gas system is shutdown, THEN VCT level should be maintained such
that VCT pressure is not lowered to the point where the pressure regulator will
admit more H; or N, to the VCT. Repeatedly allowing pressure to drop to this
point will eventually result in having to start up the waste gas system to remove
excess VCT gas. In addition, VCT level changes should be limited to prevent
excessive perturbation of the RCP seals.

4.2.1 Makeup to Top of Volume Control Tank
4.2.1.1 Verify the VCT capable of receiving makeup.
4212 Determine both the quantity and concentration (boric acid,

reactor makeup water, or blend) of makeup by one of the
following:

° Reactivity Briefing Sheet
. Figure 1
° Boron/Dilution Tables

° Nomographs

-7- Version 44.0
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NOTE: e When making up to the VCT use the flow rate from figure 1 or the reactivity
briefing sheet.

o Flow rates may be adjusted using the controllers in manual or automatic.
e The boric acid flow should not be through the top of the VCT to keep the
nozzle from clogging.

e For blended flow set the boric acid integrator to the desired amount of acid
and the total flow integrator to the desired amount of reactor makeup water
PLUS the boric acid for the “total amount”.

e The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

42.13 Set the boric acid flow controllers and batch integrators to the
calculated flow rate and quantity value obtained in step 4.2.1.2.

e  For boric acid only set the boric acid integrator to the desired
value and RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
should be taken to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0.

4.2.14 Set the reactor makeup water flow controllers and batch
integrators to the calculated flow rate and quantity value obtained
in step 4.2.1.2.

e  For boric acid only set the total flow integrator to 0 and RMW
TO BLENDER Q1E21FCV114B (Q1E21V345) should be taken
to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0
and the total flow integrator to the desired value.

42.1.5 IF necessary, THEN adjust LK-112 setpoint down to the pot
setting corresponding to the desired VCT level to prevent
compressing gas space.

4.2.1.6 Position the MKUP MODE CONT SWITCH to STOP.

4.2.1.7 Position the MKUP MODE SEL SWITCH to MAN.

42.1.8  Open MKUP TO VCT Q1E21FCV114A (Q1E21V339).

-8- Version 44.0
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e

NOTE: e Makeup may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

e Verify the expected Reactivity changes by observing VCT level, Tavg, SR SUR,
IR SUR, and Control Rod Motion. Stop the Make-Up System operation and
take corrective action if any change is excessive or in the wrong direction.

4219

42.1.10

4.2.1.11

42.1.12

4.2.1.13

Position the MKUP MODE CONT SWITCH to START.

IF 1B RMW PUMP is running and not required for current plant
conditions, THEN position the 1B RMW PUMP switch to
STOP.

Verify makeup flows indicated on FI-113 and FI-168 are at the
pre-selected rates as displayed on MAKEUP FLOW TO
CHG/VCT indicator.

During or following a change of boron concentration of greater
than 5 ppm in the RCS, the pressurizer spray must be operated to
equalize the concentration throughout the system. Automatic
operation of the spray should be initiated by manual operation of
the pressurizer heaters when there is a steam bubble in the
pressurizer.

Verify makeup automatically stops when batch integrator
setpoints are reached by observing the following:

(a) Boric acid flow on FI-113 and reactor makeup flow on
FI-168 return to zero as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

(b)) RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
closed.

(c) BORIC ACID TO BLENDER Q1E21FCV113A
(Q1E21V354) closed.

9. Version 44.0
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04/07/08 13:33:13
42.1.13  Return MKUP TO VCT Q1E21FCV114A (QI1E21V339) control
switch to AUTO.

4.2.1.14  IF required THEN Return RMW TO BLENDER
Q1E21FCV114B (Q1E21V345) control switch to AUTO.

NOTE: The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.2.1.15  Set the boric acid and/or total flow batch integrators to the
required quantities as needed for normal system operation.

4.2.1.16  IF the boric acid and/or reactor makeup water flow controllers
were adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position. (AI2005205348)

(b) Restore FK-113 controller to the setpoint required for
automatic makeup per step 4.1.2.

(c) Verify FK-168 PRI WTR MKUP FLOW controller in
Auto.

4.2.1.17  IF LK-112 was adjusted, THEN return LK-112 setpoint to that
required for current conditions.

NOTE: The following two steps are not required if operation in a mode other than
automatic is required.

4.2.1.18  Position the MKUP MODE SEL SWITCH to AUTO.

4.2.1.19  Position the MKUP MODE CONT SWITCH to START.
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422 Makeup to Charging Pumps Suction Header

NOTE: [IF waste gas system is shutdown, THEN VCT level should be maintained such
that VCT pressure is not lowered to the point where the pressure regulator will
admit more H; or N, to the VCT. Repeatedly allowing pressure to drop to this
point will eventually result in having to start up the waste gas system to remove
excess VCT gas. In addition, VCT level changes should be limited to prevent
excessive perturbation of the RCP seals.

4221 Verify VCT capable of receiving makeup.

4222 Determine both the quantity and concentration (boric acid,
reactor makeup water, or blend) of makeup by one of the
following:

) Reactivity Briefing Sheet
o Figure 1
° Boron/Dilution Tables

° Nomographs
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NOTE:

When making up to the VCT use the flow rate from figure 1 or the reactivity
briefing sheet.

Flow rates may be adjusted using the controllers in manual or automatic.

For blended flow set the boric acid integrator to the desired amount of acid
and the total flow integrator to the desired amount of reactor makeup water
PLUS the boric acid for the “total amount”.

The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4223 Set the boric acid flow controllers and batch integrators to the
calculated flow rate and quantity value obtained in step 4.2.2.2.

e  For boric acid only set the boric acid integrator to the desired
value and RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
should be taken to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0.

4224 Set the reactor makeup water flow controllers and batch
integrators to the calculated flow rate and quantity value obtained
in step 4.2.2.2.

e  For boric acid only set the total flow integrator to 0 and RMW
TO BLENDER Q1E21FCV114B (Q1E21V345) should be taken
to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0
and the total flow integrator to the desired value.

4225 IF necessary, THEN adjust LK-112 setpoint down to the pot
setting corresponding to the desired VCT level to prevent
compressing gas space.

42.2.6 Position MKUP MODE CONT SWITCH to STOP.

4.2.2.7 Position the MKUP MODE SEL SWITCH to MAN

42238 Open MKUP TO CHG PUMP SUCTION HDR
QIE21FCV113B (Q1E21V337).
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NOTE: e Makeup may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

e Verify the expected Reactivity changes by observing VCT level, Tavg, SR SUR,
IR SUR, and Control Rod Motion. Stop the Make-Up System operation and
take corrective action if any change is excessive or in the wrong direction.

4229

422.10

4.2.2.11

4.2.2.12

4.2.2.13

Position MKUP MODE CONT SWITCH to START.

IF 1B RMW PUMP is running and not required for current plant
conditions, THEN position the 1B RMW PUMP switch to
STOP.

Verify boric acid flow on FI-113 and reactor makeup flow on
FI-168 are at the pre-selected rates as displayed on MAKEUP
FLOW TO CHG/VCT indicator.

During or following a change of boron concentration of greater
than S ppm in the RCS, the pressurizer spray must be operated to
equalize the concentration throughout the system. Automatic
operation of the spray should be initiated by manual operation of
the pressurizer heaters when there is a steam bubble in the
pressurizer.

Verify makeup automatically stops when batch integrator
setpoints are reached by observing the following:

(a) Boric acid flow on FI-113 and reactor makeup flow on
FI-168 return to zero as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

(b) RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
closed.

(c) BORIC ACID TO BLENDER Q1E21FCV113A
(Q1E21V354) closed.
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4.2.2.13  Return MKUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B (Q1E21V337) control switch to AUTO.

422.14  IF required THEN Return RMW TO BLENDER
Q1E21FCV114B (Q1E21V345) control switch to AUTO.

NOTE: The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.2.2.15  Set the boric acid and/or total flow batch integrators to the
required quantities as needed for normal system operation.

4.22.16  IF the boric acid and/or reactor makeup water flow controllers
were adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position. (AI2005205348)

(b) Restore FK-113 controller to the setpoint required for
automatic makeup per step 4.1.2.

(c) Verify FK-168 PRI WTR MKUP FLOW controller in
Auto.

4.2.2.17  IF LK-112 was adjusted, THEN return LK-112 setpoint to that
required for current conditions.

NOTE: The following two steps are not required if operation in a mode other than
automatic is required.

4.2.2.18  Position the MKUP MODE SEL SWITCH to AUTO.

4.22.19  Position the MKUP MODE CONT SWITCH to START.
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pperations that coul
the blender will

NOTE: eDue to system interconnections, the RWST Purification Loop (Recirculation)
should not be in operation using the Refueling Water Purification Pump while

making up to the RWST. However, it is permissible to makeup while BARS is
in operation.

¢IF makeup to the RWST is due to BARS operation, THEN to minimize dilution
of the RWST, boron concentration of the blended flow should be greater than
or equal to the BARS reject flow concentration.

¢IF desired to flush the line of acid following makeup, THEN remember to

perform step 4.2.3.17 at an appropriate time prior to reaching the Total Flow
Integrator setpoint.

4.2.3.1 Verify the RWST capable of receiving makeup.

4232 Determine both the quantity and concentration (boric acid,
reactor makeup water, or blend) of makeup by one of the
following:

° Reactivity Briefing Sheet
° Figure 1

° Nomographs
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4233 IF the final boron concentration in the RWST is going to differ
from the initial, THEN use the following formulas or the
reactivity briefing sheets to determine the amount of water or

acid to be added.
To dilute the RWST: VA =CI - CF (VD)
CF
To borate the RWST: VA =CI - CF (VD)

CF-CA
To determine final boron concentration:

CF=[CIx VI] +[CA x VA]
VF

Where:

VA = Volume of water or acid added to the RWST
VI = Initial water volume in RWST

VF = Final water volume in RWST

CI = Initial boron concentration in RWST

CF = Final boron concentration in RWST

CA = Boron concentration added to RWST

4234 IF the RWST Purification (Recirc) is On-Service, THEN secure
the Refueling Water Purification Pump.
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NOTE: e

When blended flow concentration of 2000 PPM is required, the makeup system
may not be able to deliver boric acid flow for 120 gpm total flow. IF necessary,
THEN the Total Flow may be set for < 120 gpm and the Boric Acid Flow rate
adjusted proportionally to Total Flow.

Flow rates may be adjusted using the controllers in manual or automatic.

For blended flow set the Boric Acid Integrator to the desired amount of acid
and the Total Flow Integrator to the desired amount of reactor makeup water
PLUS the boric acid for the “total amount”.

When making up to the RWST The boric acid flow rate should be such that it
will finish first and the last thing in the line will be reactor makeup water.

The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.2.3.5 Set the boric acid flow controllers and batch integrators to the
calculated flow rate and quantity value obtained in step 4.2.3.2 or
4233.

e  For boric acid only set the boric acid integrator to the desired
value and RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
should be taken to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0.

4.2.3.6 Set the reactor makeup water flow controllers and batch
integrators to the calculated flow rate and quantity value obtained
in step 4.2.3.2 or 4.2.3.3.

e  For boric acid only set the total flow integrator to 0 and RMW

TO BLENDER QI1E21FCV114B (Q1E21V345) should be taken
to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0
and the total flow integrator to the desired value.

4.2.3.7 Position the MKUP MODE CONT SWITCH to STOP.

4.2.3.8 Position the MKUP MODE SEL SWITCH to MAN.
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4239 Open blender discharge to RWST valve 1-CVC-V-8434
(N1E21V238).

4.2.3.10  Open blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

423.11  Place MKUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B (Q1E21V337) in the CLOSED position.

4.2.3.12  Place MKUP TO VCT Q1E21FCV114A (Q1E21V339) in the
CLOSED position.

4.2.3.13  IF making up to the RWST is due to the depletion of boron by
the BARS system and it is desired to make-up with boric acid
only, THEN close RMW TO BLENDER valve Q1E21FCV114B
(QLE21V345).

NOTE: Makeup may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

4.2.3.14  Position the MKUP MODE CONT SWITCH to START.

4.2.3.15 IF 1B RMW PUMP is running and not required for current plant
operations, THEN position the 1B RMW PUMP switch in
STOP.

4.2.3.16  Verify boric acid flow on FI-113 and reactor makeup flow on
FI-168 are at the pre-selected rates as displayed on MAKEUP
FLOW TO CHG/VCT indicator.

4.23.17  IF desired to flush the acid from the line, THEN at the
appropriate time to conclude the makeup with RMW only:

(a) Verify RMW TO BLENDER valve Q1E21FCV114B
(Q1E21V345) open.

(b) Close BORIC ACID TO BLENDER valve
QIE21FCV113A (Q1E21V354)
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4.2.3.18

4.2.3.19

4.2.3.20

42321

4.2.3.22

4.2.3.23

4.2.3.24

FNP-1-SOP-2.3

Verify makeup automatically stops when batch integrator
setpoints are reached by observing the following:

(a) Boric acid flow on FI-113 and reactor makeup flow on
FI-168 return to zero as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

(b) RMW TO BLENDER valve Q1E21FCV114B
(Q1E21V345) closed IF in AUTO.

(c) BORIC ACID TO BLENDER valve QIE21FCV113A
(Q1E21V354) closed.

Close blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

Close blender discharge to RWST valve 1-CVC-V-8434
(N1E21V238).

Place MKUP TO VCT Q1E21FCV114A (Q1E21V339) in
AUTO.

Place MKUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B (Q1E21V337) in AUTO.

Verify RMW TO BLENDER valve Q1E21FCV114B
(Q1E21V345) in AUTO.

Verify BORIC ACID TO BLENDER valve Q1E21FCV113A
(Q1E21V354) in AUTO.
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NOTE: The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.2.3.25  Set the boric acid and/or total flow batch integrators to the
required quantities as needed for normal system operation.

4.2.3.26  IF the boric acid and/or reactor makeup water flow controllers
were adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position. (AI2005205348)

(b) Restore FK-113 controller to the setpoint required for
automatic makeup per step 4.1.2

(c) Verify FK-168 PRI WTR MKUP FLOW controller in
Auto.

NOTE: The following two steps are not required if operation in a mode other than
automatic is required.

4.2.3.27  Position the MKUP MODE SEL SWITCH to AUTO.
4.2.3.28  Position the MKUP MODE CONT SWITCH to START.

4.23.29  IF the Refueling Water Purification Pump was secured in Step
4.2.3.4, THEN perform the following:

(a) Start the RWP pump.

(b) Throttle SFP purification outlet to RWST
1-SFP-V-8793B (N1G31V021B) to establish 100 gpm
on the SFP demineralizer FI-654.

42330 Independently verify Closed the following:

e  Blender Miscellaneous Discharge Isolation valve
1-CVC-V-8432 (Q1E21V237).

e  Blender Discharge To RWST valve 1-CVC-V-8434
(N1E21V238).
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NOTE: IF desired to flush the line of acid following makeup, THEN remember to

perform step 4.2.4.18 at an appropriate time prior to reaching the Total Flow
Integrator setpoint.

4.2.4.1 Determine both the quantity and concentration (boric acid,
reactor makeup water, or blend) of makeup by one of the
following:

o Reactivity Briefing Sheet
° Figure 1
° Nomographs

4242 IF the final boron concentration in the RHT is going to differ
from the initial, THEN use the following formulas or the
reactivity briefing sheets to determine the amount of water and/or

acid to be added.
To dilute the RHT: VA =CI- CF (V])
CF
To borate the RHT: VA =CI - CF (VI)
CF-CA
To use a blend: CB = (CFxVEF)-(CIxVI)
VA

Where:

VA = Amt. of water and/or acid added to the RHT
VI = Initial quantity in RHT

VF = Final quantity in RHT

CI = Initial boron concentration in RHT

CF = Final boron concentration in RHT

CA = Boron concentration in BAT

CB = Boron concentration of blended flow (use
Nomographs, Figure 1, OR Reactivity Briefing Sheet
to determine the amount of water and acid required)
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NOTE: e

When blended flow concentration of 2000 PPM is required, the makeup system
may not be able to deliver boric acid flow for 120 gpm total flow. IF necessary,
THEN the Total Flow may be set for < 120 gpm and the Boric Acid Flow rate
adjusted proportionally to Total Flow.

Flow rates may be adjusted using the controllers in manual or automatic.

For blended flow set the Boric Acid Integrator to the desired amount of acid
and the Total Flow Integrator to the desired amount of reactor makeup water
PLUS the boric acid for the “total amount”.

When making up to the RHT The boric acid flow rate should be such that it
will finish first and the last thing in the line will be reactor makeup water.

The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.2.43 Set the boric acid flow controllers and batch integrators to the
calculated flow rate and quantity value obtained in step 4.2.4.1 or
4.242.

e  For boric acid only set the boric acid integrator to the desired
value and RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
should be taken to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0.

4244 Set the reactor makeup water flow controllers and batch
integrators to the calculated flow rate and quantity value obtained
instep 4.2.4.1 or4.2.4.2.

e  For boric acid only set the total flow integrator to 0 and RMW
TO BLENDER Q1E21FCV114B (Q1E21V345) should be taken
to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0
and the total flow integrator to the desired value.

4.2.4.5 Verify closed waste condensate pump discharge to RHT's
1-LWP-V-7229 (Q1G21V031)

4.2.4.6 Align RCDT discharge to WHT per the following:

A) Open RCDT Disch to WHT, 1-LWP-V-7137 (Q1G21V009)
(100’ PPR).

B) Close RCDT pump discharge to RHT iso, 1-CVC-V-8551
(Q1E21V315) (121’ PPR).
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4.2.4.7 Align the RHT that will be made up to on service AND secure
the previous on service RHT per FNP-1-SOP-2.4, CHEMICAL
AND VOLUME CONTROL SYSTEM BORON RECYCLE
SYSTEM.

4248 Place control switch for recycle evaporator feed demineralizer
automatic bypass valve Q1E21TCV250 (Q1E21V361) to
FILTER position. (The control switch is located on the liquid
waste panel.)

4.24.9 Open blender discharge to RHT's valve 1-CVC-V-8553
(Q1E21V280).

4.2.4.10  Open blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

42.4.11  Position the MKUP MODE CONT SWITCH to STOP.

4.2.4.12  Position the MKUP MODE SEL SWITCH to MAN.

NOTE: Makeup may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

4.2.4.13  Place MKUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B (Q1E21V337) in the CLOSED position.

4.2.4.14  Place MKUP TO VCT QI1E21FCV114A (Q1E21V339) in the
CLOSED position.

4.2.4.15  Position the MKUP MODE CONT SWITCH to START.

42.4.16 IF 1B RMW PUMP is running and not required for current plant
conditions, THEN place the 1B RMW PUMP handswitch to
STOP.

4.2.4.17  Boric acid flow on FI-113 and reactor makeup flow on FI-168
are at the pre-selected rates as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

4.2.4.18  IF desired to flush the acid from the line, THEN at the

appropriate time to conclude the makeup with RMW only:

(a) Verify RMW TO BLENDER valve Q1E21FCV114B
(Q1E21V345) open.

(b) Close BORIC ACID TO BLENDER valve
QI1E21FCV113A (Q1E21V354)
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4.2.4.19  Verify makeup automatically stops when batch integrator
setpoints are reached by observing that boric acid flow on FI-113
and reactor makeup flow on FI-168 return to zero as displayed on
MAKEUP FLOW TO CHG/VCT indicator.

42420  Close blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

4.2.421  Close blender discharge to RHT's valve
1-CVC-V-8553 (Q1E21V280).

42422  Place MKUP TO VCT Q1E21FCV114A (Q1E21V339) in
AUTO.

42423  Place MKUP TO CHG PUMP SUCTION HDR
QIE21FCV113B (Q1E21V337) in AUTO.

4.2.4.24  Verify BORIC ACID TO BLENDER valve
Q1E21FCV113A (Q1E21V354) in AUTO.

4.2.4.25  IF required THEN Return RMW TO BLENDER
Q1E21FCV114B (Q1E21V345) control switch to AUTO.

NOTE: The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.2.4.26  Setthe boric acid and/or total flow batch integrators to the
required quantities as needed for normal system operation.

4.2.4.27  IF the boric acid and/or reactor makeup water flow controllers
were adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position. (AI2005205348)

(b) Restore controller FK-113 to the setpoint required for
automatic makeup per step 4.1.2.

(c) Verify FK-168 PRI WTR MKUP FLOW controller in
Auto.
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NOTE:

The following two steps are not required if operation in a mode other than
automatic is required.

4.2.4.28

4.2.4.29

4.2.4.30

4.2.4.31

4.2.4.32

4.2.4.33

Position the MKUP MODE SEL SWITCH to AUTO.

Position the MKUP MODE CONT SWITCH to START.

Align RCDT discharge to RHT per the following:

Open RCDT pump discharge to RHT 1-CVC-V-8551
(Q1E21V315) (121°PPR).

Close RCDT disch to WHT 1-LWP-V-7137 (Q1G21V009).
(100’ PPR)

Position control switch for recycle evaporator feed demineralizer
automatic bypass valve Q1E21TCV250 (Q1E21V361) to the
DEMIN position until red light is illuminated THEN place
handswitch in AUTO position. (The control switch is located on
the liquid waste panel.)

Remove batched up RHT from service and place another RHT
on service IF required per FNP-1-SOP-2.4, CHEMICAL AND
VOLUME CONTROL SYSTEM BORON RECYCLE
SYSTEM.

Independently Verify the following:

Verify MKUP TO VCT Q1E21FCV114A (Q1E21V339) in
AUTO.

Verify close blender discharge to RHT's valve
1-CVC-V-8553 (Q1E21V280).

Verify open RCDT pump discharge to RHT
1-CVC-V-8551 (Q1E21V315) (121°PPR).

Verify close RCDT DISCH to WHT
1-LWP-V-7137 (Q1G21V009). (100’ PPR)
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425 Makeup to SFP Through Temporary Connection

NOTE: This procedure is intended for situations when normal makeup to the SFP is not
available and should not be used for normal makeup to the SFP.

IF desired to flush the line of acid following makeup, THEN remember to

perform step 4.2.5.14 at an appropriate time prior to reaching the batch
integrator setpoint.

4.25.1 Verify that the SFP is capable of receiving makeup.

4252 Verify blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237) closed.

NOTE: The following step will open a section of 2 inch diameter pipe approximately 40
feet long requiring a catch bag routed to the nearest equipment drain be rigged
prior to commencing.

4253 Remove blind flange from the temporary connection and install
temporary hose routed to the SFP.

4.2.54 Determine both the quantity and concentration (boric acid,
reactor makeup water, or blend) of makeup by one of the
following:

° Reactivity Briefing Sheet
) Figure 1

o Nomographs
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NOTE: o

When blended flow concentration of 2000 PPM is required, the makeup system
may not be able to deliver boric acid flow for 120 gpm total flow. IF necessary,
THEN the Total Flow may be set for < 120 gpm and the Boric Acid Flow rate
adjusted proportionally to Total Flow.

Flow rates may be adjusted using the controllers in manual or automatic.

For blended flow set the Boric Acid Integrator to the desired amount of acid
and the Total Flow Integrator to the desired amount of reactor makeup water
PLUS the boric acid for the “total amount”.

When making up to the SFP The boric acid flow rate should be such that it will
finish first and the last thing in the line will be reactor makeup water.

The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.25.5 Set the boric acid flow controllers and batch integrators to the
calculated flow rate and quantity value obtained in step 4.2.5.4.

e  For boric acid only set the boric acid integrator to the desired
value and RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
should be taken to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0.

4.2.5.6 Set the reactor makeup water flow controllers and batch
integrators to the calculated flow rate and quantity value obtained
in step 4.2.5.4.

e  For boric acid only set the total flow integrator to 0 and RMW
TO BLENDER QI1E21FCV114B (Q1E21V345) should be taken
to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0
and the total flow integrator to the desired value.

42.5.7 Position the MKUP MODE CONT SWITCH to STOP.
4.2.5.8 Position the MKUP MODE SEL SWITCH to MAN.

4259 Open blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

425.10  Place MKUP to CHG PUMP SUCTION HDR Q1E21FCV113B
(Q1E21V337) in the CLOSED position.

42.5.11  Place MKUP to VCT Q1E21FCV114A (Q1E21V339) in the
CLOSED position.
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NOTE: Makeup may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

4.2.5.12

425.13

4.2.5.14

4.2.5.15

4.2.5.16

4.2.5.17

4.2.5.18

4.2.5.19

Position the MKUP MODE CONT SWITCH to START.

IF 1B RMW PUMP is running and not required for current plant
conditions, THEN position the 1B RMW PUMP handswitch to
STOP.

Boric acid flow on FI-113 and reactor makeup flow on FI-168
are at the pre-selected rates as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

IF desired to flush the acid from the line, THEN at the
appropriate time to conclude the makeup with RMW only:

(a) Verify RMW TO BLENDER valve Q1E21FCV114B
(Q1E21V345) open.

(b) Close BORIC ACID TO BLENDER valve
Q1E21FCV113A (Q1E21V354)

Verify makeup automatically stops when batch integrator
setpoints are reached by observing the following:

(a) Boric acid flow on FI-113 and reactor makeup flow on
FI-168 return to zero as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

(b) RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
closed.

(c) BORIC ACID TO BLENDER Q1E21FCV113A
(Q1E21V354) closed.

Close blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

Place the following valve control switches to AUTO:

(a) MKUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B (Q1E21V337).

(b) MKUP TO VCT QIE21FCV114A (Q1E21V339).

Verify BORIC ACID TO BLENDER valve
QIE21FV113A (Q1E21V354) in AUTO.
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4.2.520  IF required THEN Return RMW TO BLENDER
Q1E21FCV114B (Q1E21V345) control switch to AUTO.

NOTE: The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.2.5.21  Set the boric acid and/or total flow batch integrators to the
required quantities as needed for normal system operation.

4.2.5.22  [F the boric acid and/or reactor makeup water flow controllers
were adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position. (A12005205348)

(b) Restore controller FK-113 to the setpoint required for
automatic makeup per step 4.1.2.

(c) Verify FK-168 PRI WTR MKUP FLOW controller in
Auto.

NOTE: The following two steps are not required if operation in a mode other than
automatic is required.

42523  Position the MKUP MODE SEL SWITCH to AUTO.
4.2.5.24  Position the MKUP MODE CONT SWITCH to START.

4.2.5.25 Remove the temporary hose from the temporary connection and
install blind flange.

4.2.526  Independently Verify the following:

e  Verify Closed blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

e RMW TO BLENDER Q1E21FCV114B (Q1E21V345) in
AUTO.

e BORIC ACID TO BLENDER Q1E21FCV113A (Q1E21V354)
in AUTO.
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4.3 Boration

NOTE: Appendix B, OPERATOR AID FOR BORATION AND DILUTION, may be
used without referring to this procedure section under the following conditions:
* Routine boration for temperature control.
= Boration in response to an unplanned or unscheduled power change.
= Scheduled power changes.

Figure 6 may be applied at the discretion of the SS when use of the emergency
boration flowpath is desired.

recautions and

iction,

Horon c ncentration“

4.3.1 During or following a change of boron concentration of greater than 5
ppm in the RCS, the pressurizer spray must be operated to equalize the
concentration throughout the system. Automatic operation of the spray
should be initiated by manual operation of the pressurizer heaters when
there is a steam bubble in the pressurizer.

432 Determine the existing Reactor Coolant boron concentration by sample
analysis or from an estimate based on a previous sample.

433 Determine the magnitude of the boron concentration increase required
from core physics curves or during normal operation, when compensating
for xenon or core burnup, the magnitude may be estimated based on time
in core life and previous experience.

434 Determine the volume of boric acid required for boration from the boron
addition nomograph, Figure 2, from the boration/dilution tables,
Reactivity Briefing Sheet or from estimate based on time in core life and
previous experience.
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NOTE: IF waste gas system is shutdown, THEN VCT level should be maintained such
that VCT pressure is not lowered to the point where the pressure regulator will
admit more H; or N; to the VCT. Repeatedly allowing pressure to drop to this
point will eventually result in having to start up the waste gas system to remove
excess VCT gas. In addition, VCT level changes should be limited to prevent
excessive perturbation of the RCP seals.

4.3.5 IF necessary, THEN adjust LTDN TO VCT FLOW LK 112 setpoint down
to the pot setting corresponding to the desired VCT level to prevent
compressing the gas space.

NOTE: The boric acid flow required to achieve a desired boration rate may be
determined from boron addition rate nomograph, Figure 3.

43.6 Position the MKUP MODE CONT SWITCH to STOP.

4.3.7 Position the MKUP MODE SEL SWITCH to BOR.

NOTE: The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

43.8 Set the Boric Acid MKUP Flow Controller and Boric Acid Batch

Integrator to the flowrate and quantity values obtained from step 4.3.3 and
4.34.

NOTE: e Boration may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

e Verify the expected Reactivity changes by observing VCT level, Tavg, SR SUR,
IR SUR, and Control Rod Motion. Stop the Make-Up System operation and
take corrective action if any change is excessive or in the wrong direction.

4.3.9 Position the MKUP MODE CONT SWITCH to START.

4.3.10  Verify proper boration operation by observing the following:

On service boric acid pump started.

MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B opens.
BORIC ACID TO BLENDER Q1E21FCV113A opens.

Boric acid flow is displayed on FI-113 MAKEUP FLOW TO
CHG/VCT.

4.3.11  Verify that boration automatically stops when the boric acid batch
integrator reaches its setpoint as follows:

e Boric acid flow returns to zero as displayed on FI-113 MAKEUP
FLOW TO CHG/VCT.

e MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B closes.

e BORIC ACID TO BLENDER Q1E21FCV113A closes.
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NOTE: The following four steps are not required if operation in a mode other than
automatic is preferred. For example: when frequent borations are required
because of changing core conditions it may be desirable to leave the reactor
makeup system aligned for the current operational need and minimize system
manipulation. Use appendix C for guidance in repetitive borations.

4.3.12  Position the MKUP MODE SEL SWITCH to AUTO.
4.3.13  Position the MKUP MODE CONT SWITCH to START.

4.3.14  [F the boric acid and/or reactor makeup water flow controllers were
adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position. (AI2005205348)

(b) Restore controller FK-113 to the setpoint required for automatic
makeup per step 4.1.2.

(¢) Verify FK-168 PRI WTR MKUP FLOW controller in Auto.

4.3.15  IF LK 112 setpoint was adjusted per Step 4.3.5, THEN return setpoint to
that required for current conditions.

4.4 Dilution

At least one RC

ICAUTIGN:??F : RCP

_dilution. (SC

NOTE: = Appendix B, OPERATOR AID FOR BORATION AND DILUTION, may
be used without referring to this procedure section under the following
conditions:

a) Routine dilution for temperature control.
b) Scheduled power changes.
= IF MKUP TO VCT Q1E21FCV114A is not operable, THEN Alternate
Dilution is required in step 4.4.8.

4.4.1 During or following a change of boron concentration of greater than 5
ppm in the RCS, the pressurizer spray must be operated to equalize the
concentration throughout the system. Automatic operation of the spray
should be initiated by manual operation of the pressurizer heaters when
there is a steam bubble in the pressurizer.

442 Determine the existing reactor coolant boron concentration by sample
analysis, or from an estimate based on the previous sample.
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443 Determine the magnitude of the boron concentration decrease required
from core physics curves or during normal operation, when compensating
for xenon or core burnup, the magnitude may be estimated based on time
in core life and previous experience.

4.4.4 Determine the volume of reactor makeup water required for dilution from
the dilution nomograph, Figure 4, from boration/dilution tables, Reactivity
Briefing Sheet or from estimate based on time in core life and previous
experience.

NOTE: IF waste gas system is shutdown, THEN VCT level should be maintained such
that VCT pressure is not lowered to the point where the pressure regulator will
admit more H; or N; to the VCT. Repeatedly allowing pressure to drop to this
point will eventually result in having to start up the waste gas system to remove
excess VCT gas. In addition, VCT level changes should be limited to prevent
excessive perturbation of the RCP seals.

44.5 IF necessary, THEN adjust LTDN TO VCT FLOW LK 112 setpoint down
to the pot setting corresponding to the desired VCT level to prevent
compressing the gas space.

NOTE: e The dilution water flow required to achieve a desired dilution rate may be
determined from boron dilution rate nomograph, Figure 5.

e The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

44.6 Set the PRI WTR MKUP FLOW (RMW) Controller and Total Flow Batch
Integrator to the flow rate and quantity values obtained from step 4.4.3 and
4.4.4.

4.4.7 Position the MKUP MODE CONT SWITCH to STOP.
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NOTE: The use of the ALT DIL MODE can affect the ability to control hydrogen
concentration in the RCS.

4.4.8 Position the MKUP MODE SEL SWITCH to DIL or ALT DIL.

4.4.9 IF using the ALT DIL MODE AND it is desired to bypass the VCT and
dilute straight to the charging pump suction, THEN place MKUP TO VCT
valve Q1E21FCV114A (Q1E21V339) in close.

NOTE: e Dilution may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP

e Verify the expected Reactivity changes by observing VCT level, Tavg, SR SUR,
IR SUR, and Control Rod Motion. Stop the Make-Up System operation and
take corrective action if any change is excessive or in the wrong direction.

4.4.10  Position the MKUP MODE CONT SWITCH to START.

44.11 IF 1B RMW PUMP is running and not required for current plant
conditions, THEN position the 1B RMW PUMP handswitch to STOP.

4.4.12  Verify dilution operation by observing the following:

e IF using ALT DIL, MAKEUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B opens.

MKUP TO VCT Q1E21FCV114A opens, unless bypassing VCT.
RMW TO BLENDER Q1E21FCV114B opens.

e Reactor makeup flow is displayed on FI-168 MAKEUP FLOW TO
CHG/VCT.
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4.4.13  Verify dilution automatically stops when the reactor makeup water batch
integrator reaches its setpoint as follows:

e Reactor makeup flow returns to zero as displayed on FI-168
MAKEUP FLOW TO CHG/VCT.

MKUP TO VCT Q1E21FCV114A closes.

e RMW TO BLENDER Q1E21FCV114B closes.

e JF ALT DIL was used, THEN MAKEUP TO CHG PUMP
SUCTION HDR Q1E21FCV113B closes.

4.4.14  IF VCT bypassed per step 4.4.9, THEN place MKUP TO VCT valve
QI1E21FCV114A (Q1E21V339) to AUTO.

NOTE: The following three steps are not required if operation in a mode other than
automatic is preferred. For example: when frequent dilutions are required
because of changing core conditions it may be desirable to leave the reactor
makeup system aligned for the current operational need and minimize system
manipulation. Use appendix C for guidance in repetitive dilutions.

4.4.15 Position the MKUP MODE SEL SWITCH to AUTO.
44.16 Position the MKUP MODE CONT SWITCH to START.

4.4.17  IF LK 112 setpoint was adjusted per Step 4.4.5, THEN return setpoint to
that required for current conditions.
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4.5 Combined Boration / Dilution

NOTE: Appendix B, OPERATOR AID FOR BORATION AND DILUTION, may be
used without referring to this procedure section under the following conditions:
= Routine boration/dilution for temperature control.
= Scheduled power changes.

NOTE: Early in the core cycle it is necessary to borate to compensate for burnup of
discreet poisons. It is also desirable to maintain the discharge line from the
blender clear of acid. This procedure section is designed to accomplish this by
borating and then immediately diluting to flush the acid into the charging pump
suction.

4.5.1 Determine the volume of boric acid AND reactor makeup water required
(to flush the line clear) based on Rx power, TAVG, Reactivity Briefing
Sheet, reactivity change due to xenon, time in core life, and/or previous
experience.

NOTE: IF the waste gas system is shutdown, THEN VCT level should be maintained
such that VCT pressure is not lowered to the point where the pressure regulator
will admit more H; or N; to the VCT. Repeatedly allowing pressure to drop to
this point will eventually result in having to start up the waste gas system to
remove excess VCT gas. In addition, VCT level changes should be limited to
prevent excessive perturbation of the RCP seals.

4.5.2 IF necessary, THEN adjust LTDN TO VCT FLOW LK 112 setpoint down
to the pot setting corresponding to the desired VCT level to prevent
compressing the gas space.

453 Position the MKUP MODE CONT SWITCH to STOP.

454 Position the MKUP MODE SEL SWITCH to BOR.

NOTE: The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.5.5 Set the Boric Acid Batch Integrator and Total Flow Batch Integrator to the
quantities determined in step 4.5.1.

4.5.6 Set the Boric Acid Flow Controller to the desired flow rate.
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NOTE: e Boration may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

e Verify the expected Reactivity changes by observing VCT level, Tavg, SR SUR,
IR SUR, and Control Rod Motion. Stop the Make-Up System operation and
take corrective action if any change is excessive or in the wrong direction.

4.5.7 Position the MKUP MODE CONT SWITCH to START.
4.5.8 Verify proper boration operation by observing the following:

On service boric acid pump started.
MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B opens.
BORIC ACID TO BLENDER Q1E21FCV113A opens.

Boric acid flow is displayed on FI-113 MAKEUP FLOW TO
CHG/VCT.

459 Verify that boration automatically stops when the boric acid batch
integrator reaches its setpoint as follows:

e Boric acid flow returns to zero as displayed on FI-113 MAKEUP
FLOW TO CHG/VCT.

MKUP TO CHG PUMP SUCTION HDR QI1E21FCV113B closes.
BORIC ACID TO BLENDER Q1E21FCV113A closes.

4.5.10  Position the MKUP MODE CONT SWITCH to STOP.

NOTE: The use of the ALT DIL MODE can affect the ability to control hydrogen
concentration in the RCS.

4.5.11  Align the makeup system for flushing as follows:

¢ Position the MKUP MODE SEL SWITCH to ALT DIL.

e Place MKUP TO VCT valve Q1E21FCV114A (Q1E21V339) in
close.

¢ Set the reactor makeup water flow controller to the desired flow
rate.

-37- Version 44.0



04/07/08 13:33:13 FNP-1-SOP-2.3

NOTE: e Boration may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

e Verify the expected Reactivity changes by observing VCT level, Tavg, SR SUR,
IR SUR, and Control Rod Motion. Stop the Make-Up System operation and
take corrective action if any change is excessive or in the wrong direction.

4.5.12  Position the MKUP MODE CONT SWITCH to START.

4.5.13  IF 1B RMW pump is running and not required for current plant
conditions, THEN position the 1B RMW PUMP handswitch to STOP.

4.5.14  Verify proper dilution operation by observing the following:

e MAKEUP TO CHG PUMP SUCTION HDR Q1E21FCV113B
(Q1E21V337) opens.

e Reactor makeup flow on FI-168 is at the pre-selected rate as
displayed on MAKEUP FLOW TO CHG/VCT indicator.

4.5.15  Verify dilution automatically stops when the total flow batch integrator
reaches its setpoint by observing the following:

e Reactor makeup flow on FI-168 returns to zero as displayed on
MAKEUP FLOW TO CHG/VCT indicator.

e MAKEUP TO CHG PUMP SUCTION HDR Q1E21FCV113B
(Q1E21V337) closed.
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4.5.16  Place MKUP TO VCT valve Q1E21FCV114A (Q1E21V339) in AUTO.

NOTE: The following four steps are not required if operation in a mode other than
automatic is preferred.

4.5.17  Position the MKUP MODE SEL SWITCH to AUTO.
4.5.18 Position the MKUP MODE CONT SWITCH to START.

4.5.19  [F the boric acid and/or reactor makeup water flow controllers were
adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position.(A12005205348)

(b) Restore controller FK-113 to the setpoint required for automatic
makeup per step 4.1.2.

(c) Verify FK-168 PRI WTR MKUP FLOW controller in Auto.

4520  IF LK 112 setpoint was adjusted in step 4.5.2, THEN return setpoint to
that required for current conditions.
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4.6 Verify Reactor Makeup Control System Aligned for Auto Makeup

4.6.1 Determine the existing RCS boron concentration by sample analysis or
from an estimate based on the previous sample.

4.6.2 Verify the following:
4.6.2.1 BORIC ACID MKUP FLOW controller FK 113 is in the MAN
position and the Potentiometer is set to the value obtained from
the blended flow nomographs, Figure 1, or reactivity briefing
sheet to obtain makeup value having a boron concentration equal
to RCS boron concentration. (A12005205348)
4622 Verify FK-168 PRI WTR MKUP FLOW controller in Auto.
4.6.3 Position the MKUP MODE CONT SWITCH to STOP.

4.6.4 Verify MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B closed
with handswitch in the AUTO position.

4.6.5 Verify BORIC ACID TO BLENDER QI1E21FCV113A closed with
handswitch in the AUTO position.

4.6.6 Verify MKUP TO VCT Q1E21FCV114A closed with handswitch in the
AUTO position.

4.6.7 Verify RMW TO BLENDER Q1E21FCV114B closed with handswitch in
the AUTO position.

4.6.8 Verify 1A and 1B BATP secured with the on-service BATP handswitch in
the AUTO position

4.6.9 Verify 1A (preferred) or 1B RMWP supplying Reactor Makeup System
with water.

4.6.10 IF 1B RMW PUMP is running and is not required for current plant ,
conditions, THEN position the 1B RMW PUMP handswitch to STOP and
back to AUTO.

4.6.11 IF 1A RMW PUMP is running and is not required for current plant
conditions, THEN position the 1A RMW PUMP handswitch to STOP and
back to AUTO.

4.6.12  Position the MKUP MODE SEL SWITCH to AUTO.

4.6.13  Position the MKUP MODE CONT SWITCH to START.

-40- Version 44.0



P

04/07/08 13:33:13 L

l FNP-1-SOP-2.3
4.7 Large Volume Boration of RCS

NOTE: To protect the RCP Seals, increase the monitoring of the Seal Injection filter DP,
due to the possibility of RCS Crud Burst or other contaminants clogging the

Filter.

4.7.1 During or following a change of boron concentration of greater than 5
ppm in the RCS, the pressurizer spray must be operated to equalize the
concentration throughout the system. Automatic operation of the spray
should be initiated by manual operation of the pressurizer heaters when
there is a steam bubble in the pressurizer.

4.7.2 Determine the existing reactor coolant boron concentration by sample
analysis or from an estimate based on a previous sample.

473 Determine the magnitude of the boron concentration increase required

from core physics curves or during normal operation, when compensating
for xenon or core burnup, the magnitude may be estimated based on time
in core life and previous experience.

NOTE: In the following step, the volume of boric acid to be used can be calculated by
using the change in level of the on service boric acid tank OR by using the flow
rate indicated on FI-110 multiplied by time to obtain gallons.

4.74 Determine the volume of boric acid required for boration from the boron
addition nomograph, Figure 2, from the boration/dilution tables,
Reactivity Briefing Sheet or from estimate based on time in core life and
previous experience.

NOTE: IF waste gas system is shutdown, THEN VCT level should be maintained such
that VCT pressure is not lowered to the point where the pressure regulator will
admit more H; or N; to the VCT. Repeatedly allowing pressure to drop to this
point will eventually result in having to start up the waste gas system to remove
excess VCT gas. In addition, VCT level changes should be limited to prevent
excessive perturbation of the RCP seals.

4.7.5 IF necessary, THEN adjust LTDN TO VCT FLOW LK 112 setpoint down
to the pot setting corresponding to the desired VCT level to prevent
compressing the gas space.

4.7.6 Start a Boric Acid Transfer Pump.
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NOTE:

Boric acid flow may stopped at any time by closing MOV8104.

4.7.7

4.7.8

4.7.9

4.7.10
4.7.11

5.0 References

5.1
52
53
54

Open Q1E21MOV8104 EMERG BORATE TO CHG PUMP SUCT to
initiate boric acid flow.

Verify proper boric acid flow by flow indicated on FI-110 BORIC ACID
EMERG BORATE flow indicator.

After the desired volume of boric acid has transferred, close
Q1E21MOV8104 EMERG BORATE TO CHG PUMP SUCT.

Stop the Boric Acid Transfer Pump started in step 4.7.6.

IF LK 112 setpoint was adjusted per Step 4.7.5, THEN return setpoint to
that required for current conditions.

Drawings P&ID - D-175039 - CVCS, sheets 3, 6 and 7
FSAR Chapter 9.3

PCN B92-0-8134, Reactor Makeup Water Cross-Tie

Safety Evaluation - Revised Operation of the Gaseous Waste Processing System

to Allow Non-continuous Purge of the VCT, SECL-93-125, NEL-93-
0231
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TABLE 1

NOMOGRAPH CORRECTION FACTORS

Plant Conditions
Correction Factor

Pressure T (AVG) Pressurizer Level (K)

(psig) (°F) (See Note)
2235 547-570 Normal Operating 1.00
1600 500 No-Load 1.05
1200 450 No-Load 1.10
800 400 No-Load 1.16
400 350 No-Load 1.18
400 300 No-Load 1.20
400 300 Solid Water 1.35
400 200 No-Load 1.28
400 200 Solid Water 1.40
400 100 Solid Water 1.47

NOTE: CORRECTION FACTORS ARE APPLIED AS FOLLOWS:
(a) Boron Addition and Dilution Total Volume Nomographs

V(Corrected) =K x V(Nomograph)

(b) Boron Addition and Dilution Rate Nomographs

—((11—:(Corrected) = _IIZ x %(Nomograph)
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FIGURE 1
RCS BORON 4% BORIC
CONCENTRATION |  ACID FLOW
(PPM) (GPM)
0 0.0
100 1.71
200 3.4
300 5.1
400 6.9
500 8.6
600 10.3
700 12.0
800 13.7
900 15.4
1000 17.1
1100 18.9
1200 20.6
1300 22.3
1400 24.0
1500 25.7
1600 27.4
1700 29.1
1800 30.9
1900 32.6
2000 34.3
2100 36.0
2200 37.7
2300 39.4
2400 41.1
2500 42.9

Blended Flow Based on 120 GPM Auto Makeup
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Coolant 4wt.% / FK-113 Coolant 4wt. % / FK-113 Coolant 4wt. % / FK-113
Boron 7000 ppm Pot Set Boron 7000 ppm Pot Set Boron 7000 ppm  Pot Set
Conc  Boricacid Point Conc Boricacid  Point Conc Boric acid  Point
(ppm)  flow (gpm) (ppm)  flow (gpm) (ppm)  flow (gpm)
10 0.17 0.04 510 8.74 2.19 1010 17.31 433
20 0.34 0.09 520 8.91 2.23 1020 17.49 4.37
30 0.51 0.13 530 9.09 2.27 1030 17.66 4.41
40 0.69 0.17 540 9.26 2.31 1040 17.83 4.46
50 0.86 0.21 550 9.43 2.36 1050 18.00 4.50
60 1.03 0.26 560 9.60 2.40 1060 18.17 4.54
70 1.20 0.30 570 9.77 2.44 1070 18.34 4.59
80 1.37 0.34 580 9.94 2.49 1080 18.51 4.63
90 1.54 0.39 590 10.11 2.53 1090 18.69 4.67
100 1.71 0.43 600 10.29 2.57 1100 18.86 4.71
110 1.89 0.47 610 10.46 2.61 1110 19.03 4.76
120 2.06 0.51 620 10.63 2.66 1120 19.20 4.80
130 2.23 0.56 630 10.80 2.70 1130 19.37 4.84
140 2.40 0.60 640 10.97 2.74 1140 19.54 4.89
150 2.57 0.64 650 11.14 2.79 1150 19.71 493
160 2.74 0.69 660 11.31 2.83 1160 19.89 4.97
170 2.91 0.73 670 11.49 2.87 1170 20.06 5.01
180 3.09 0.77 680 11.66 2.91 1180 20.23 5.06
190 3.26 0.81 690 11.83 2.96 1190 20.40 5.10
200 343 0.86 700 12.00 3.00 1200 20.57 5.14
210 3.60 0.90 710 12.17 3.04 1210 20.74 5.19
220 3.77 0.94 720 12.34 3.09 1220 20.91 5.23
230 3.94 0.99 730 12.51 3.13 1230 21.09 527
240 411 1.03 740 12.69 3.17 1240 21.26 531
250 4.29 1.07 - 750 12.86 3.21 1250 21.43 5.36
260 446 1.11 760 13.03 3.26 1260 21.60 5.40
270 4.63 1.16 770 13.20 3.30 1270 21.77 544
280 4.80 1.20 780 13.37 3.34 1280 21.94 5.49
290 497 1.24 790 13.54 3.39 1290 22.11 5.53
300 5.14 1.29 800 13.71 343 1300 22.29 5.57
310 5.31 1.33 810 13.89 3.47 1310 22.46 5.61
320 5.49 1.37 820 14.06 3.51 1320 22.63 5.66
330 5.66 1.41 830 14.23 3.56 1330 22.80 5.70
340 5.83 1.46 840 14.40 3.60 1340 22.97 5.74
350 6.00 1.50 850 14.57 3.64 1350 23.14 5.79
360 6.17 1.54 860 14.74 3.69 1360 23.31 5.83
370 6.34 1.59 870 1491 3.73 1370 23.49 5.87
380 6.51 1.63 880 15.09 3.77 1380 23.66 5.91
390 6.69 1.67 890 15.26 3.81 1390 23.83 5.96
400 6.86 1.71 900 15.43 3.86 1400 24.00 6.00
410 7.03 1.76 910 15.60 3.90 1410 24.17 6.04
420 7.20 1.80 920 15.77 3.94 1420 24.34 6.09
430 7.37 1.84 930 15.94 3.99 1430 24.51 6.13
440 7.54 1.89 940 16.11 4.03 1440 24.69 6.17
450 7.71 1.93 950 16.29 4.07 1450 24.86 6.21
460 7.89 1.97 960 16.46 4.11 1460 25.03 6.26
470 8.06 2.01 970 16.63 4.16 1470 25.20 6.30
480 8.23 2.06 980 16.80 420 1480 25.37 6.34
490 8.40 2.10 990 16.97 424 1490 25.54 6.39
500 8.57 2.14 1000 17.14 429 1500 25.71 6.43

BLENDED FLOW BASED ON 120 GPM AUTO MAKEUP

Page 2 of 3 Version 44.0
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Coolant 4wt.% / FK-113 Coolant 4wt. % / FK-113 Coolant 4wt.% / FK-113
Boron 7000 ppm Pot Set Boron 7000 ppm Pot Set Boron 7000 ppm  Pot Set

Conc  Boricacid Point Conc Boric acid  Point Conc Boric acid  Point

(ppm)  flow (gpm) (ppm)  flow (gpm) (ppm)  flow (gpm)

1510 25.89 6.47 1840 31.54 7.89 2170 37.20 9.30
1520 26.06 6.51 1850 31.71 7.93 2180 37.37 9.34
1530 26.23 6.56 1860 31.89 7.97 2190 37.54 9.39
1540 26.40 6.60 1870 32.06 8.01 2200 37.71 943
1550 26.57 6.64 1880 3223 8.06 2210 37.89 9.47
1560 26.74 6.69 1890 32.40 8.10 2220 38.06 9.51
1570 26.91 6.73 1900 32.57 8.14 2230 38.23 9.56
1580 27.09 6.77 1910 32.74 8.19 2240 38.40 9.60
1590 27.26 6.81 1920 3291 8.23 2250 38.57 9.64
1600 27.43 6.86 1930 33.09 8.27 2260 38.74 9.69
1610 27.60 6.90 1940 33.26 8.31 2270 38.91 9.73
1620 27.77 6.94 1950 33.43 8.36 2280 39.09 9.77
1630 27.94 6.99 1960 33.60 8.40 2290 39.26 9.81
1640 28.11 7.03 1970 33.77 8.44 2300 39.43 9.86
1650 28.29 7.07 1980 33.94 8.49 2310 39.60 9.90
1660 28.46 7.11 1990 34,11 8.53 2320 39.77 9.94
1670 28.63 7.16 2000 34.29 8.57 2330 39.94 9.99
1680 28.80 7.20 2010 34.46 8.61 2340 40.11 10.03
1690 28.97 7.24 2020 34.63 8.66 2350 40.29 10.07
1700 29.14 7.29 2030 34.80 8.70 2360 40.46 10.11
1710 29.31 7.33 2040 3497 8.74 2370 40.63 10.16
1720 29.49 7.37 2050 35.14 8.79 2380 40.80 10.20
1730 29.66 7.41 2060 35.31 8.83 2390 40.97 10.24
1740 29.83 7.46 2070 3549 8.87 2400 41.14 10.29
1750 30.00 7.50 2080 35.66 8.91 2410 41.31 10.33
1760 30.17 7.54 2090 35.83 8.96 2420 41.49 10.37
1770 30.34 7.59 2100 36.00 9.00 2430 41.66 1041
1780 30.51 7.63 2110 36.17 9.04 2440 41.83 10.46
1790 30.69 7.67 2120 36.34 9.09 2450 42.00 10.50
1800 30.86 7.71 2130 36.51 9.13 2460 42.17 10.54
1810 31.03 7.76 2140 36.69 9.17 2470 42.34 10.59
1820 31.20 7.80 2150 36.86 9.21 2480 42.51 10.63
1830 31.37 7.84 2160 37.03 9.26 2490 42.69 10.67
2500 42.86 10.71

NOTE: e Due to characteristics of the reactor makeup system piping, the maximum
obtainable boric acid flow is less than 40 gpm.

e Numbers corresponding to boric acid flow approaching or greater than 40 gpm
are useful only for calculating the boric acid flow corresponding to a blended
flow of less than 120 gpm.

Example: 2500 ppm 42.9 gpm with a pot setting of 10.7 for a blended flow of 120 gpm.
2500 ppm 42.9/2 gpm with a pot setting of 10.7/2 for a blended flow of 120/2

gpm.
2500 ppm 21.45 gpm with a pot setting of 5.35 for a blended flow of 60 gpm.

BLENDED FLOW BASED ON 120 GPM AUTO MAKEUP

Page 3 of 3 Version 44.0
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FIGURE 2
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The mass, M, for the above formula can be obtained from the Boron/Dilution table for the
appropriate RCS temp.

Figure 2. Boron Addition - Refer to Table 1 for Correction Factors
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The mass, M, for the above formula can be obtained from
the Boron/Dilution table for the appropriate RCS temp.

Figure 4 Boron Dilution - Refer to Table 1 for Correction Factors
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The mass, M, for the above formula can be obtained from
the Boron/Dilution table for the appropriate RCS temp.

Figure 5. Boron Dilution Rate = Refer to Table 1 for Correction Factors )
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FIGURE 6

FNP-1-SOP-2.3

USE OF EMERGENCY BORATION FLOWPATH
(w/o AOP-27 ENTRY REQUIRED)

Start a Boric Acid Transfer Pump.
Open EMERG BORATE TO CHG PUMP SUCT Q1E21MOV8104.

il

SUCT Q1E21MOV8104.
4. Secure the Boric Acid Transfer Pump.

3. WHEN Boration Complete, THEN Close EMERG BORATE TO CHG PUMP

Ref. FNP-1-SOP-2.3

Ensure operator aid is updated if this figure is revised.

Page lof'1
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Appendix A

APPENDIX A

Operation of the Chemical and Volume Control System Reactor Makeup Control
System with the Makeup Mode Control Switch Inoperable

1.0 Purpose

Allow makeup to the VCT for Boration or Dilution when the AUTO function is
failed.

2.0 Initial Conditions

The Makeup Mode Control Switch is failed and plant operations require either
Boration or Dilution.

3.0 Precautions and Limitations.

3.1  When selecting FCV-114B and FCV-113A to OPEN the valves will go to

full open, not a throttled position, causing the flowrate to be higher than
normal.

3.2 A controlled mixing of boron and RMW will not be possible for a blended
flow to the VCT.

3.3  Large batch makeups during power operations to the VCT or Charging
pump suction, especially early in core life, can result in unintended reactor
power changes. The reactivity affects should be considered when
planning batch size. Small batches should be used at any time in core life.
(CR2004106233)

4.0 Instructions

NOTE: Flowrate of makeup to the RCS may be indicated on Reactor Makeup
Flow Indicator Q1E21FI-168. If not, flowrate must be estimated by VCT
level rise.

4.1 Boration

4.1.1 Determine the amount of Boration desired

4.1.2 Verify an inservice BATP running.

Page 1 of 2 Version 44.0
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Appendix A

e Verify the expected Reactivity changes by observing VCT level, Tavg,
SR SUR, IR SUR, and Control Rod Motion. Stop the Make-Up System
operation and take corrective action if any change is excessive or in the
wrong direction.

4.1.3 Place Boric Acid to Blender Q1E21FCV113A to Open.

4.1.4 Place MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B
to open.

4.1.5 After desired amount of acid has entered the RCS close MKUP TO
CHG PUMP SUCTION HDR Q1E21FCV113B.

4.1.6 Close BORIC ACID TO BLENDER Q1E21FCV113A.

NOTE: IF repeated borations are expected, THEN the inservice BATP may
remain running until after the final boration is completed.

4.1.7 Secure the inservice BATP.
4.2  Dilution
4.2.1 Determine the Amount of Dilution desired.
4.2.2 Verify one RMWP supplying Reactor Makeup System with water.

4.2.3 Place RMW to Blender Q1E21FCV 114B to Open.

e Verify the expected Reactivity changes by observing VCT level, Tavg,
SR SUR, IR SUR, and Control Rod Motion. Stop the Make-Up System
operation and take corrective action if any change is excessive or in the
wrong direction.

424 Place MKUP TO CHG PUMP SUCTION QI1E21FCV113B to
Open

4.2.5 After desired amount of water has entered the RCS close MKUP
TO CHG PUMP SUCTION Q1E21FCV113B.

42.6 Close RMW TO BLENDER QI1E21FCV114B

Page 2 of 2 Version 44.0
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APPENDIX B

OPERATOR AID FOR BORATION AND DILUTION

1.0 Boration

NOTE: The Boric Acid Integrator ONLY needs to be verified when changed.
This should be documented with an Autolog Entry.

Ooooo 11 IF necessary, THEN set the boric acid integrator to the desired
quantity.

ooono 1.2 IF necessary, THEN adjust LTDN TO VCT FLOW LK 112
setpoint as desired.

ooono 1.3 Position the MKUP MODE CONT SWITCH to STOP.

Ooonon 14 Position the MKUP MODE SEL SWITCH to BOR.

ooaoo s Position the MKUP MODE CONT SWITCH to START.
Oooo 1e Verify proper boration operation by observing the following:

On service boric acid pump started.

MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B opens.
BORIC ACID TO BLENDER Q1E21FCV113A opens.

Boric acid flow is displayed on FI-113 MAKEUP FLOW TO
CHG/VCT.

OO0O00O0 1.7 Verify the boration automatically stops when the boric acid batch
integrator reaches its setpoint as follows:

e Boric acid flow returns to zero as displayed on FI-113 MAKEUP
FLOW TO CHG/VCT.

e MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B closes.

e BORIC ACID TO BLENDER Q1E21FCV113A closes.

OO0O00O 1.8 If desired to clear the line of acid, perform the applicable steps of
Appendix B section 2.0.

NOTE: The following three steps are not required if operation in a mode other
than automatic is preferred. Refer to appendix C.

O0O00 1.9 Position the MKUP MODE SEL SWITCH to AUTO.
O0O00 1.10 Position the MKUP MODE CONT SWITCH to START.

O0O00 1.11 IF LK 112 setpoint was adjusted per Step 1.2, THEN return setpoint
to that required for current conditions.

Page 1 of 2 Version 44.0
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Appendix C

APPENDIX C

OPERATOR AID FOR REPETITIVE BORATION AND DILUTION

n 26% and 61% during repetitive
keup control system.

to maintain VC

1.0 Boration

NOTE: During periods of repetitive boration evolutions, to minimize the number
of start/stop cycles on the boric acid pump, the handswitch may be placed
in START and allowed to return to AUTO to maintain the boric acid
pump running. WHEN it is no longer desired to maintain the boric acid
pump running continuously, THEN place the handswitch in STOP and
return to AUTO.

ooono 11 The Reactor Makeup Control system has been previously aligned
for Boration.

o000 1.2 Position the MKUP MODE CONT SWITCH to START.
ooono 1.3 Verify proper boration operation by observing the following:

On service boric acid pump started.

MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B opens.
BORIC ACID TO BLENDER Q1E21FCV113A opens.

Boric acid flow is displayed on FI-113 MAKEUP FLOW TO
CHG/VCT.

OO0O00O0 1.4 Verify the boration automatically stops when the boric acid batch
integrator reaches its setpoint as follows:

e Boric acid flow returns to zero as displayed on FI-113 MAKEUP
FLOW TO CHG/VCT.

e MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B closes.

e BORIC ACID TO BLENDER Q1E21FCV113A closes.

NOTE: WHEN it is no longer desired to maintain the line full of acid, THEN
perform the applicable steps of Appendix B section 2.0 to flush the
line.

OO0O0O0 1.5 IF repetitive borations are no longer required THEN verify the system
is aligned for Automatic makeup per steps 1.9 through 1.11 of
Appendix B.

Page 1 of 2 Version 44.0
Ensure posted operator aid is revised with any revision to this appendix
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Appendix C

2.0 Dilution

O0O00O 2.1 The Reactor Makeup Control system has been previously aligned
for Dilution or Alternate Dilution.

O0O00 2.2 Position the MKUP MODE CONT SWITCH to START.
O0O0O0 2.3 Verify proper dilution operation by observing the following:

e IF using ALT DIL, MAKEUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B opens.

e MKUP TO VCT QI1E21FCV114A opens, unless bypassing VCT.

RMW TO BLENDER Q1E21FCV114B opens.

. léf?(c}% &&eup flow is displayed on FI-168 MAKEUP FLOW TO

OO0O00O0 24 Verify the dilution automatically stops when the total flow batch
integrator reaches its setpoint by observing the following:

e Reactor makeup flow returns to zero as displayed on FI-168 MAKEUP
FLOW TO CHG/VCT.

. 1\\%{%? TO VCT Q1E21FCV114A closes or is closed if bypassing the

e RMW TO BLENDER Q1E21FCV114B closes.

e IF ALT DIL was used, THEN MAKEUP TO CHG PUMP SUCTION
HDR Q1E21FCV113B closes.

O0O00 2.5 IF repetitive dilutions are no longer required THEN verify the system
is aligned for Automatic makeup per steps 2.8 through 2.11 of
Appendix B.

Page 2 of 2 Version 44.0
Ensure posted operator aid is revised with any revision to this appendix
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Appendix D

APPENDIX D

Operation of the Chemical and Volume Control System Reactor Makeup
Control System with FIS 168 Total Flow Batch Integrator Unreliable

1.0 Purpose

Allow makeup to the VCT for a dilution when the AUTO function is failed because FIS-
168 Total Flow Batch Integrator is unreliable.

2.0 Initial Conditions

2.1  FIS-168 Total Flow Batch Integrator is failed or unreliable, and plant operations
require a dilution.

2.2 The Chemical and Volume Control System is aligned for auto operation.

3.0 Precautions and Limitations

3.1  When selecting FCV-114B to OPEN the valve will go to full open, not a throttled
position, causing the flow rate to be higher than normal.

3.2 A controlled mixing of boron and RMW will not be possible for a blended flow to
the VCT.

3.3  Large batch make ups during power operations to the VCT or Charging pump
suction, especially early in core life, can result in unintended reactor power
changes. The reactivity affects should be considered when planning batch size.
Small batches should be used at any time in core life. (CR2004106233)

4.0 Instructions

NOTE: Flow rate of makeup to the RCS may be indicated on Reactor Makeup Flow
Indicator Q1E21FI-168. If not and flow rate is desired, flow rate must be
estimated by VCT level rise.

4.1 Dilution
4.1.1 Determine the amount of dilution desired.

4.1.2 Verify one RMWP supplying Reactor Makeup System with water.

Page 1 of 2 Version 44.0
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Appendix D

e Verify the expected Reactivity changes by observing VCT level, Tavg, SR SUR,
IR SUR, and Control Rod Motion. Stop the Make-Up System operation and
take corrective action if any change is excessive or in the wrong direction.

4.1.3 Place RMW to Blender Q1E21FCV114B to Open.

4.1.4 Place MKUP TO CHG PUMP SUCTION Q1E21FCV113B to Open.

[cauTioN:
, _
. v

nt of dilution water.

4.1.5 WHEN desired, THEN close MKUP TO CHG PUMP SUCTION
QIE21FCV113B.

4.1.6 Close RMW TO BLENDER Q1E21FCV114B.
4.1.7 Place MKUP TO CHG PUMP SUCTION Q1E21FCV113B to AUTO.

4.1.8 Place RMW to Blender Q1E21FCV114B to AUTO.

NOTE: The following steps are required to reset the Total Flow Batch Integrator.

4.1.9 Position the MKUP MODE CONT SWITCH to STOP.

4.1.10 Position the MKUP MODE CONT SWITCH to START.

Page 2 of 2 Version 44.0




HLT-32 ADMIN exam A.1.1SR0 Page 1 of 6
A.1.1SRO Conduct Of Operations ADMIN 006A1.02 - SRO

TITLE: Determine required quantity of Boric Acid solution and Reactor Makeup water and integrator
settings for makeup to the RWST, and determine which TS ACTIONS are required, if any.

TASK STANDARD: Determine the required quantity of Boric Acid and Reactor Makeup water to
restore RWST level at the current Boric Acid Concentration, and correctly determine the setting of the
Reactor Makeup system integrators and the potentiometer setting for the Boric Acid Flow controller.
Determines that LCO 3.5.4 CONDITION B is in effect, and restoring RWST to greater than 37.9 feet
in 1 hour is required.

PROGRAM APPLICABLE: SOT ___ SOCT OLT _X LOCT
ACCEPTABLE EVALUATION METHOD: X PERFORM SIMULATE DISCUSS
EVALUATION LOCATION: SIMULATOR CONTROLROOM _ X CLASSROOM
PROJECTED TIME: 20 MIN SIMULATOR IC NUMBER: N/A
ALTERNATE PATH TIME CRITICAL PRA

Examinee:

Overall JPM Performance: Satisfactory O Unsatisfactory O

Evaluator Comments (attach additional sheets if necessary)

EXAMINER:
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CONDITIONS

When I tell you to begin, you are to determine RWST Makeup quantity, Boric acid concentration, and
integrator setting for make up to the RWST per FNP-1-SOP-2.3, Chemical And Volume Control
System Reactor Makeup Control System, starting at Step 4.2.3.2 Makeup to Refueling Water Storage
Tank (RWST). The conditions under which this task is to be performed are:

Unit 1 is at 100% power and stable.
RWST Level is at 37.7 feet.
RWST Boron concentration is at 2400 ppm.
On Service BAT concentration is 7500 ppm.
RWST Purification (Recirc) is NOT on-service.
The Reactivity Spreadsheet is not available.
You are the extra Shift Support Supervisor and have been directed by the Shift Supervisor to
perform SOP-2.3 steps 4.2.3.2 — 4.2.3.6 to:
1. Determine the quantity of blended flow required to raise level in the RWST from 37.7
feet to 39.5 feet while maintaining the current RWST Boron Concentration.
2. Determine the integrator settings for:
e FIS 113, BORIC ACID BATCH INTEG
e FIS-168, TOTAL FLOW BATCH INTEG
3. Determine the potentiometer setting to makeup to the RWST at a reduced flow of 60
gpm total flow for:
e FK-113, BORIC ACID MKUP FLOW
4. Determine which TS ACTION(S) is(are) required, if any.

@ P o0 o

EVALUATION CHECKLIST

RESULTS:
ELEMENTS: STANDARDS: (CIRCLE)

START TIME

| NOTE: e This is a classroom setting ADMIN JPM task.

*1.  Determines Gallons needed per RWST Tank e Determines RWST Volume at

curve 31B is 22,378 gallons. 39.5 feet=491064 gals
e Determines RWST Volume at
491064 - 468686 = 22378 37.7 feet=484848 gals
e Calculates total volume
addition=22378 gals S/U

491064 - 468686 = 22378 gals
[no tolerance: whole numbers from
a table]
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EVALUATION CHECKLIST

RESULTS:
ELEMENTS: STANDARDS: (CIRCLE)

*2.  Determines Boric Acid amount from Figure Determines from Figure 1, SOP-
1, SOP-2.3, for the current concentration of 2.3 ratio of Boric Acid amount to
2400 ppm. total amount from the ratio of
Boric Acid flow to Total Flow.
Then calculates total Boric Acid in
gallons to obtain total 22,378 gals
of blended solution at 2400 ppm:

e 7664-7672 gals Boric Acid
Solution S/ U

PER FIG. 1 PAGE 1:

22378(ﬂ) — 7664.465gals
120

PER FIG 1 PAGE 3:

22378(M) =7671.924 gals
120

[tolerance: 7664.0-7672 based on
using either page 1 or page 3
numbers and rounding to nearest
whole number of 7664 or rounding
up for conservative 7672 gals.]

*3.  Determines the totalizer settings for Total Determines totalizer settings are:
flow FIS-168, TOTAL FLOW BATCH e FIS-168=22378 gals S
INTEG and FIS-113, BORIC ACID e FIS-113=7664-7672 gals S
BATCH INTEG: Based on Figure 1.

NOTE: ¢ Inelement5, FK-113 pot setting* is critical, but the manual position of FIS-168
demand which corresponds to 60 gpm is not critical, since this controller would need
to be adjusted while flow was present. There is no corresponding demand that will
ensure 60 gpm flow prior to initiating flow and adjusting as necessary.

Examiner NOTE: e In element 5, IF applicant desires to raise the setpoint above the
minimum required, ask them what setpoint they are going to use and
ensure it is greater than the minimum required.




HLT-32 ADMIN exam A.1.1SR0 Page 5 of 6

CRITICAL ELEMENTS: Critical Elements are denoted with an asterisk (*) before the element number.

GENERAL REFERENCES:

1. FNP-1-SOP-2.3 Version 44.0

2. FNP-1-ARP-1.5 EG4, Version 49.0

3. Tech Specs & Basis Amendment No. 146 (Unit 1), Amendment No. 137 (Unit 2)
4. K/A: G2.006A1.02 RO 3.0 SRO 3.6

GENERAL TOOLS AND EQUIPMENT:

Provide:
1. FNP-1-SOP-2.3, Version 44.0.
2. Curves 31A & 31B
3. Calculator (or applicant may supply their own calculator)
4. LCO 3.5.4 & Basis.

COMMENTS:




A.1.1SRO (1 Page) HANDOUT

CONDITIONS

When I tell you to begin, you are to determine RWST Makeup quantity, Boric acid concentration, and
integrator setting for make up to the RWST per FNP-1-SOP-2.3, Chemical And Volume Control
System Reactor Makeup Control System, starting at Step 4.2.3.2 Makeup to Refueling Water Storage
Tank (RWST). The conditions under which this task is to be performed are:

Unit 1 is at 100% power and stable.

RWST Level is at 37.7 feet.

RWST Boron concentration is at 2400 ppm.

On Service BAT concentration is 7500 ppm.

RWST Purification (Recirc) is NOT on-service.

The Reactivity Spreadsheet is not available.

You are the extra Shift Support Supervisor and have been directed by the Shift Supervisor to
perform SOP-2.3 steps 4.2.3.2 — 4.2.3.6 to:

@ 00T

1.

2.

Determine the quantity of blended flow required to raise level in the RWST from 37.7
feet to 39.5 feet while maintaining the current RWST Boron Concentration.

Determine the integrator settings for:

e FIS 113, BORIC ACID BATCH INTEG

e FIS-168, TOTAL FLOW BATCH INTEG

Determine the potentiometer setting to makeup to the RWST at a reduced flow of 60
gpm total flow for:

e FK-113, BORIC ACID MKUP FLOW

Determine which TS ACTION(S) is(are) required, if any.
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1.0

FNP-1-SOP-2.3
FARLEY NUCLEAR PLANT
UNIT 1
SYSTEM OPERATING PROCEDURE SOP-2.3
CHEMICAL AND VOLUME CONTROL SYSTEM
REACTOR MAKEUP CONTROL SYSTEM

Purpose
This procedure provides Initial Conditions, Precautions and Limitations, and Instructions
for operation of the Reactor Makeup Control System. Instructions are included in the
following sections:
4.1 Automatic Makeup
4.2 Manual Makeup

4.2.1 Makeup to Top of Volume Control Tank

422 Makeup to Charging Pumps Suction Header

4.2.3 Makeup to Refueling Water Storage Tank (RWST)

424 Makeup to Recycle Holdup Tanks (RHT)

425 Makeup to SFP Through Temporary Connection
4.3 Boration
4.4 Dilution
4.5 Combined Boration / Dilution
4.6 Verify Reactor Makeup Control System Aligned for Auto Makeup

4.7 Large Volume Boration of RCS

Appendix A Operation of the Chemical and Volume Control System Reactor Makeup
Control System with the Makeup Mode Control Switch Inoperable

Appendix B Operator Aid for Boration and Dilution
Appendix C  Operator Aid for Repetitive Boration and Dilution

Appendix D Operation of the Chemical and Volume Control System Reactor Makeup
Control System with FIS 168 Total Flow Batch Integrator Unreliable

-1- Version 44.0
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2.0

3.0

FNP-1-SOP-2.3

Initial Conditions

2.1

2.2

23

24

The chemical and volume control system valves and electrical distribution
systems are aligned per System checklist FNP-1-SOP-2.1A, CHEMICAL AND
VOLUME CONTROL SYSTEM, with exceptions noted.

At least one RCP must be running prior to changing the boron concentration in
the RCS. (SOER 94-02) (Section 3.0, Precaution and Limitation include
additional clarification for this restriction).

Reactor makeup water is available to the reactor makeup control system per
FNP-1-SOP-4.0, REACTOR MAKEUP WATER SYSTEM, if the operation
being performed requires reactor makeup water.

Boric acid is available to the reactor makeup control system per FNP-1-SOP-2.6,
CHEMICAL AND VOLUME CONTROL SYSTEM BORIC ACID SYSTEM, if
the operation being performed requires boric acid.

Precautions and Limitations

3.1

The reactor makeup control system should be in automatic and adjusted to supply
makeup equal in boron concentration to reactor coolant system concentration,
except during reactor coolant system boration or dilution operations, or
malfunctions of automatic control.

3.1.1 FK-168 is the M/A station used to control RMW to the blender flow control
valve (FCV-114B). If the M/A station is in AUTO, then the Makeup Mode
Selector Switch determines the origin of the set point as follows:

o With the Mode Selector Switch in AUTO, the set point is 120 gpm.
The position of FCV-114B is determined by the difference between
actual total flow and an internal set point of 120 gpm.

e With the Mode Selector Switch in MAN, DIL, or ALT DIL, the set
point is determined by the potentiometer position. (AI-2005205348)

3.1.2 FK-113 is the M/A station used to control boric acid flow to the blender flow
control valve (FCV-113A). When the makeup mode selector switch is in
AUTO, FK-113 (M/A station) will only control FCV-113A automatically
during periods of an AUTO makeup. Once the VCT level reaches 40 percent,
the M/A station will shift to manual control. This maintains FK-113 output at
the valve demand required for the desired blended boron concentration as
determined by M/A station potentiometer setting based on total flow of 120
gpm. FK-113 should not routinely be left in AUTO since the output will
continue to integrate up with no system flow. This would delay the valve
response to an auto makeup and result in an over boration. (AI2005205348)

-2- Version 44.0
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32

33

34

3.5

3.6

FNP-1-SOP-2.3

.

Actuation of the VCT LVL HI-LO annunciator (DF3) indicates a malfunction or
improper operation of the reactor makeup control system.

The boron concentration in the pressurizer should not be less than that in the RCS
loops by more than 50 ppm. Following or during a 5 ppm change of boron
concentration in the RCS, the pressurizer spray must be operated to equalize the
concentration throughout the system. Automatic operation of the spray should be
initiated by manual operation of the pressurizer heaters when there is a steam
bubble in the pressurizer.

Observe the effects of changing RCS boron concentration in terms of resulting
control rod motion, changes in Tavg, or S/R count rate. Stop boron concentration
change operations and take corrective action if control rod motion is excessive or
in the wrong direction, or Tave changes without subsequent rod motion.

WHEN the reactor is in the source range, THEN positive reactivity additions must
only be made by one controlled method at a time.

The flow rate through the reactor coolant system shall be determined to be greater
than 3000 gpm prior to the start of and at least once per hour during a dilution of
the RCS by verifying at least one RCP is running.

NOTE:

The following step is intended to prevent the occurrence of dilute pockets of
Reactor coolant due to inadequate mixing while in shutdown conditions. This
could occur if the RHR system is the sole source of RCS flow and a boration is
made to reach the required shutdown margin (or refueling) boron
concentration.

3.7

3.8

3.9

During shutdown operations, at least one RCP must be running prior to changing
the RCS boron concentration unless directed to borate the RCS by any abnormal
or emergency operating procedure. IF the RCS and PRZR boron concentration
have been sampled with a RCP running, and verified adequate for refueling
and/or shutdown margin, THEN filling or normal makeup to the RCS with water
greater than or equal to the refueling and/or shutdown margin concentration is not
applicable to this requirement. IF a boration is required to obtain the required
boron concentration, AND no RCP is running, THEN the Shift Supervisor should
consider alternate sampling methods to verify boron concentration requirements
are satisfied throughout the RCS.

Both units' boric acid blenders should not be supplied with reactor makeup water
simultaneously if SOP-4.0 Appendix 2 is in effect.

Simultaneous running of both RMW pumps can cause one pump to operate near
shutoff head condition, which produces abnormal thrust bearing loading and
could lead to pre-mature bearing failure. Simultaneous running of both pumps
should be minimized. (IR 1-96-062)

-3- Version 44.0
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3.10

3.11

3.12

3.13

FNP-1-SOP-2.3

ZAS injection will result in a continuous RCS dilution by as much as 1.7 gallons
per hour, which could result in a rise in TAVG if not compensated for by
boration, rod insertion, or increasing fission product poison inventory.

During periods of repetitive boration evolutions, to minimize the number of
start/stop cycles on the boric acid pump, the handswitch may be placed in START
and allowed to return to AUTO to maintain the boric acid pump running. WHEN
it is no longer desired to maintain the boric acid pump running continuously,
THEN place the handswitch in STOP and return to AUTO.

Large batch makeups during power operations to the VCT or Charging pump
suction, especially early in core life, can result in unintended reactor power
changes. The reactivity affects should be considered when planning batch size.
Small batches should be used at any time in core life. (CR2004106233) Large
makeups can also cause seal injection temperature transients which can reduce
RCP #1 seal leak off to a point at which seal damage occurs. (CR 2006104054)

The following list provides precautions and limitations related to VCT pressure
reductions and gas accumulation in idle charging pump suctions.

e VCT pressure reductions > 7 psig can result in gas dissolution sufficient to
create idle charging pump suction voiding.

e Any VCT pressure reduction should be < 5 psig in 4 hours to preclude void
formation in charging pump suction piping.

e Pressure reduction rates exceeding preceding limitation should be documented
by Condition Report.

e Idle Charging pump suctions should be vented when VCT pressure reduction
rate has exceeded preceding limit.

-4- Version 44.0
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4.0  Instructions
4.1 Automatic Makeup
4.1.1 Determine the existing RCS boron concentration by sample analysis or

from an estimate based on the previous sample.

NOTE: ZAS injection will result in a continuous RCS dilution by as much as 1.7 gallons
per hour causing the auto makeup to be inadequately set. A slightly higher set
point may be required to maintain TAVG.

4.12 Verify the following:

4.1.2.1 Verify BORIC ACID MKUP FLOW controller FK 113 set up
per the following:

A) In Manual

B) Potentiometer is set to obtain a makeup value having a
boron concentration equal to RCS boron concentration. The
setting is obtained from one of the following: (AI12005205348)

) Reactivity Briefing Sheet

° Figure 1
4.1.2.2 Verify FK-168 PRI WTR MKUP FLOW controller in Auto.
4.13 Position the MKUP MODE CONT SWITCH to STOP.

4.14 Position the MKUP MODE SEL SWITCH to AUTO.

NOTE: Automatic makeup may be stopped at any time by placing the MKUP MODE
CONT SWITCH to STOP.

4.1.5 Position the MKUP MODE CONT SWITCH to START.

4.1.6 IF 1B RMW PUMP is running and is not required for current plant
conditions, THEN position the 1B RMW PUMP handswitch to STOP.

-5- Version 44.0
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NOTE: Verify expected Reactivity changes by observing VCT level, Tavg, SR SUR, IR
SUR, and Control Rod Motion. Stop the Make-Up System operation and take
corrective action if any change is excessive or in the wrong direction.

4.1.7 Verify proper automatic operation of the reactor makeup control system as
follows:

4.1.7.1 WHEN VCT level decreases to 20%, THEN verify that makeup
begins by observing the following:

(a) MKUP TO CHG PUMP SUCTION HDR
QI1E21FCV113B (Q1E21V337) open.

(b) Boric acid flow on FI-113 and reactor makeup flow on
FI-168 are at the pre-selected rates as displayed on
MAKEUP FLOW TO CHG/VCT.

(c) VCT level increasing.

4.1.7.2 WHEN VCT level increases to 40%, THEN verify that makeup
stops by observing the following:

(a) BORIC ACID TO BLENDER Q1E21FCV113A
(Q1E21V354) closed.

(b) MKUP TO CHG PUMP SUCTION HDR
QLE21FCV113B (Q1E21V337) closed.

(c) RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
closed.

(d) Boric acid flow on FI-113 and reactor makeup flow on

FI-168 return to zero as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

-6- Version 44.0
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4.2 Manual Makeup

2 l’-"‘:-.'v

NOTE: IF waste gas system is shutdown, THEN VCT level should be maintained such
that VCT pressure is not lowered to the point where the pressure regulator will
admit more H; or N; to the VCT. Repeatedly allowing pressure to drop to this
point will eventually result in having to start up the waste gas system to remove
excess VCT gas. In addition, VCT level changes should be limited to prevent
excessive perturbation of the RCP seals.

4.2.1 Makeup to Top of Volume Control Tank
42.1.1 Verify the VCT capable of receiving makeup.
42.1.2 Determine both the quantity and concentration (boric acid,

reactor makeup water, or blend) of makeup by one of the
following:

) Reactivity Briefing Sheet
° Figure 1
° Boron/Dilution Tables

° Nomographs

-7- Version 44.0
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NOTE: e When making up to the VCT use the flow rate from figure 1 or the reactivity
briefing sheet.

o Flow rates may be adjusted using the controllers in manual or automatic.
o The boric acid flow should not be through the top of the VCT to keep the
nozzle from clogging.

e For blended flow set the boric acid integrator to the desired amount of acid
and the total flow integrator to the desired amount of reactor makeup water
PLUS the boric acid for the “total amount”.

e The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

42.1.3 Set the boric acid flow controllers and batch integrators to the
calculated flow rate and quantity value obtained in step 4.2.1.2.

e  For boric acid only set the boric acid integrator to the desired
value and RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
should be taken to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0.

42.1.4 Set the reactor makeup water flow controllers and batch
integrators to the calculated flow rate and quantity value obtained
in step 4.2.1.2.

e  For boric acid only set the total flow integrator to 0 and RMW
TO BLENDER Q1E21FCV114B (Q1E21V345) should be taken
to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0
and the total flow integrator to the desired value.

42.1.5 IF necessary, THEN adjust LK-112 setpoint down to the pot
setting corresponding to the desired VCT level to prevent
compressing gas space.

42.1.6 Position the MKUP MODE CONT SWITCH to STOP.

42.1.7 Position the MKUP MODE SEL SWITCH to MAN.

4.2.1.8 Open MKUP TO VCT Q1E21FCV114A (Q1E21V339).
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NOTE: e Makeup may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

e Verify the expected Reactivity changes by observing VCT level, Tavg, SR SUR,
IR SUR, and Control Rod Motion. Stop the Make-Up System operation and
take corrective action if any change is excessive or in the wrong direction.

42.19

4.2.1.10

42.1.11

4.2.1.12

42.1.13

Position the MKUP MODE CONT SWITCH to START.

IF 1B RMW PUMP is running and not required for current plant
conditions, THEN position the 1B RMW PUMP switch to
STOP.

Verify makeup flows indicated on FI-113 and FI-168 are at the
pre-selected rates as displayed on MAKEUP FLOW TO
CHG/VCT indicator.

During or following a change of boron concentration of greater
than 5 ppm in the RCS, the pressurizer spray must be operated to
equalize the concentration throughout the system. Automatic
operation of the spray should be initiated by manual operation of
the pressurizer heaters when there is a steam bubble in the
pressurizer.

Verify makeup automatically stops when batch integrator
setpoints are reached by observing the following:

(a) Boric acid flow on FI-113 and reactor makeup flow on
FI-168 return to zero as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

(b) RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
closed.

(c) BORIC ACID TO BLENDER QIE21FCV113A
(Q1E21V354) closed.

-0- Version 44.0
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4.2.1.13  Return MKUP TO VCT Q1E21FCV114A (Q1E21V339) control
switch to AUTO.

4.2.1.14  IF required THEN Return RMW TO BLENDER
Q1E21FCV114B (Q1E21V345) control switch to AUTO.

NOTE: The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.2.1.15  Set the boric acid and/or total flow batch integrators to the
required quantities as needed for normal system operation.

4.2.1.16  IF the boric acid and/or reactor makeup water flow controllers
were adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position. (AI2005205348)

(b) Restore FK-113 controller to the setpoint required for
automatic makeup per step 4.1.2.

(c) Verify FK-168 PRI WTR MKUP FLOW controller in
Auto.

42.1.17  IF LK-112 was adjusted, THEN return LK-112 setpoint to that
required for current conditions.

NOTE: The following two steps are not required if operation in a mode other than
automatic is required.

4.2.1.18 Position the MKUP MODE SEL SWITCH to AUTO.

42.1.19  Position the MKUP MODE CONT SWITCH to START.
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422 Makeup to Charging Pumps Suction Header

NOTE: IF waste gas system is shutdown, THEN VCT level should be maintained such
that VCT pressure is not lowered to the point where the pressure regulator will
admit more H; or N; to the VCT. Repeatedly allowing pressure to drop to this
point will eventually result in having to start up the waste gas system to remove
excess VCT gas. In addition, VCT level changes should be limited to prevent
excessive perturbation of the RCP seals.

4221 Verify VCT capable of receiving makeup.

4222 Determine both the quantity and concentration (boric acid,
reactor makeup water, or blend) of makeup by one of the
following:

° Reactivity Briefing Sheet
. Figure 1
° Boron/Dilution Tables

o Nomographs
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NOTE:

When making up to the VCT use the flow rate from figure 1 or the reactivity
briefing sheet.

Flow rates may be adjusted using the controllers in manual or automatic.

For blended flow set the boric acid integrator to the desired amount of acid
and the total flow integrator to the desired amount of reactor makeup water
PLUS the boric acid for the “total amount”.

The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

42.2.3 Set the boric acid flow controllers and batch integrators to the
calculated flow rate and quantity value obtained in step 4.2.2.2.

e  For boric acid only set the boric acid integrator to the desired
value and RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
should be taken to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0.

4224 Set the reactor makeup water flow controllers and batch
integrators to the calculated flow rate and quantity value obtained
in step 4.2.2.2.

e  For boric acid only set the total flow integrator to 0 and RMW
TO BLENDER QI1E21FCV114B (Q1E21V345) should be taken
to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0
and the total flow integrator to the desired value.

4225 IF necessary, THEN adjust LK-112 setpoint down to the pot
setting corresponding to the desired VCT level to prevent
compressing gas space.

42.2.6 Position MKUP MODE CONT SWITCH to STOP.

4227 Position the MKUP MODE SEL SWITCH to MAN

4228 Open MKUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B (Q1E21V337).
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NOTE: e Makeup may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

e Verify the expected Reactivity changes by observing VCT level, Tavg, SR SUR,
IR SUR, and Control Rod Motion. Stop the Make-Up System operation and
take corrective action if any change is excessive or in the wrong direction.

4229

4.2.2.10

42211

4.2.2.12

4.2.2.13

Position MKUP MODE CONT SWITCH to START.

IF 1B RMW PUMP is running and not required for current plant
conditions, THEN position the 1B RMW PUMP switch to
STOP. '

Verify boric acid flow on FI-113 and reactor makeup flow on
FI-168 are at the pre-selected rates as displayed on MAKEUP
FLOW TO CHG/VCT indicator.

During or following a change of boron concentration of greater
than 5 ppm in the RCS, the pressurizer spray must be operated to
equalize the concentration throughout the system. Automatic
operation of the spray should be initiated by manual operation of
the pressurizer heaters when there is a steam bubble in the
pressurizer.

Verify makeup automatically stops when batch integrator
setpoints are reached by observing the following:

(a) Boric acid flow on FI-113 and reactor makeup flow on
FI-168 return to zero as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

(b) RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
closed.

(c) BORIC ACID TO BLENDER Q1E21FCV113A
(Q1E21V354) closed.
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422.13  Return MKUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B (Q1E21V337) control switch to AUTO.

4.2.2.14  IF required THEN Return RMW TO BLENDER
QI1E21FCV114B (Q1E21V345) control switch to AUTO.

NOTE: The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.2.2.15  Set the boric acid and/or total flow batch integrators to the
required quantities as needed for normal system operation.

4.2.2.16  IF the boric acid and/or reactor makeup water flow controllers
were adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position. (AI2005205348)

(b) Restore FK-113 controller to the setpoint required for
automatic makeup per step 4.1.2.

(c) Verify FK-168 PRI WTR MKUP FLOW controller in
Auto.

42.2.17 IF LK-112 was adjusted, THEN return LK-112 setpoint to that
required for current conditions.

NOTE: The following two steps are not required if operation in a mode other than
automatic is required.

4.2.2.18  Position the MKUP MODE SEL SWITCH to AUTO.

4.2.2.19 Position the MKUP MODE CONT SWITCH to START.
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NOTE: eDue to system interconnections, the RWST Purification Loop (Recirculation)
should not be in operation using the Refueling Water Purification Pump while

making up to the RWST. However, it is permissible to makeup while BARS is
in operation.

¢IF makeup to the RWST is due to BARS operation, THEN to minimize dilution
‘of the RWST, boron concentration of the blended flow should be greater than
or equal to the BARS reject flow concentration.

oIF desired to flush the line of acid following makeup, THEN remember to

perform step 4.2.3.17 at an appropriate time prior to reaching the Total Flow
Integrator setpoint.

4.23.1 Verify the RWST capable of receiving makeup.

4232 Determine both the quantity and concentration (boric acid,
reactor makeup water, or blend) of makeup by one of the
following:

° Reactivity Briefing Sheet
° Figure 1

° Nomographs

-15- Version 44.0




—

04/07/08 13:33:13

FNP-1-SOP-2.3

4233 IE the final boron concentration in the RWST is going to differ
from the initial, THEN use the following formulas or the
reactivity briefing sheets to determine the amount of water or

acid to be added.
To dilute the RWST: VA =CI - CF (V])
CF
To borate the RWST: VA =(CI - CF (V])

CF-CA
To determine final boron concentration:

CF=[CIx VI] +[CA x VA]
VF

Where:

VA = Volume of water or acid added to the RWST
VI = Initial water volume in RWST

VF = Final water volume in RWST

CI = Initial boron concentration in RWST

CF = Final boron concentration in RWST

CA = Boron concentration added to RWST

4234 IF the RWST Purification (Recirc) is On-Service, THEN secure
the Refueling Water Purification Pump.
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NOTE: o

When blended flow concentration of 2000 PPM is required, the makeup system
may not be able to deliver boric acid flow for 120 gpm total flow. IF necessary,
THEN the Total Flow may be set for <120 gpm and the Boric Acid Flow rate
adjusted proportionally to Total Flow.

Flow rates may be adjusted using the controllers in manual or automatic.

For blended flow set the Boric Acid Integrator to the desired amount of acid
and the Total Flow Integrator to the desired amount of reactor makeup water
PLUS the boric acid for the “total amount”.

When making up to the RWST The boric acid flow rate should be such that it
will finish first and the last thing in the line will be reactor makeup water.

The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4235 Set the boric acid flow controllers and batch integrators to the
calculated flow rate and quantity value obtained in step 4.2.3.2 or
423.3.

e  For boric acid only set the boric acid integrator to the desired
value and RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
should be taken to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0.

4.2.3.6 Set the reactor makeup water flow controllers and batch
integrators to the calculated flow rate and quantity value obtained
in step 4.2.3.2 or 4.2.3.3.

e  For boric acid only set the total flow integrator to 0 and RMW

TO BLENDER QI1E21FCV114B (Q1E21V345) should be taken
to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0
and the total flow integrator to the desired value.

4.2.3.7 Position the MKUP MODE CONT SWITCH to STOP.

4238 Position the MKUP MODE SEL SWITCH to MAN.
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4239 Open blender discharge to RWST valve 1-CVC-V-8434
(N1E21V238).

4.23.10  Open blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

4.23.11  Place MKUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B (Q1E21V337) in the CLOSED position.

4.2.3.12  Place MKUP TO VCT Q1E21FCV114A (Q1E21V339) in the
CLOSED position.

4.2.3.13  IF making up to the RWST is due to the depletion of boron by
the BARS system and it is desired to make-up with boric acid
only, THEN close RMW TO BLENDER valve Q1E21FCV114B
(QLE21V345).

NOTE: Makeup may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

4.2.3.14  Position the MKUP MODE CONT SWITCH to START.

4.2.3.15 IF 1B RMW PUMP is running and not required for current plant
operations, THEN position the 1B RMW PUMP switch in
STOP.

4.2.3.16  Verify boric acid flow on FI-113 and reactor makeup flow on
FI-168 are at the pre-selected rates as displayed on MAKEUP
FLOW TO CHG/VCT indicator.

4.23.17  IF desired to flush the acid from the line, THEN at the
appropriate time to conclude the makeup with RMW only:

(a) Verify RMW TO BLENDER valve Q1E21FCV114B
(Q1E21V345) open.

(b) Close BORIC ACID TO BLENDER valve
Q1E21FCV113A (Q1E21V354)
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4.2.3.18  Verify makeup automatically stops when batch integrator
setpoints are reached by observing the following:

(a) Boric acid flow on FI-113 and reactor makeup flow on
FI-168 return to zero as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

(b) RMW TO BLENDER valve Q1E21FCV114B
(Q1E21V345) closed IF in AUTO.

(c) BORIC ACID TO BLENDER valve Q1E21FCV113A
(Q1E21V354) closed.

4.2.3.19  Close blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

4.2.3.20  Close blender discharge to RWST valve 1-CVC-V-8434
(N1E21V238).

42321 Place MKUP TO VCT Q1E21FCV114A (Q1E21V339) in
AUTO.

4.2.3.22  Place MKUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B (Q1E21V337) in AUTO.

42323  Verify RMW TO BLENDER valve Q1E21FCV114B
(Q1E21V345) in AUTO.

4.2.3.24  Verify BORIC ACID TO BLENDER valve Q1E21FCV113A
(Q1E21V354) in AUTO.
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NOTE: The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.2.3.25  Set the boric acid and/or total flow batch integrators to the
required quantities as needed for normal system operation.

4.2.3.26 IF the boric acid and/or reactor makeup water flow controllers
were adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position. (AI2005205348)

(b) Restore FK-113 controller to the setpoint required for
automatic makeup per step 4.1.2

(c) Verify FK-168 PRI WTR MKUP FLOW controller in
Auto.

NOTE: The following two steps are not required if operation in a mode other than
automatic is required.

4.2.3.27  Position the MKUP MODE SEL SWITCH to AUTO.
4.2.3.28 Position the MKUP MODE CONT SWITCH to START.

42.3.29 IF the Refueling Water Purification Pump was secured in Step
4.2.3.4, THEN perform the following:

(a) Start the RWP pump.

(b) Throttle SFP purification outlet to RWST
1-SFP-V-8793B (N1G31V021B) to establish 100 gpm
on the SFP demineralizer FI-654.

4.2.3.30 Independently verify Closed the following:

e  Blender Miscellaneous Discharge Isolation valve
1-CVC-V-8432 (Q1E21V237).

e  Blender Discharge To RWST valve 1-CVC-V-8434
(N1E21V238).
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NOTE:

IF desired to flush the line of acid following makeup, THEN remember to

perform step 4.2.4.18 at an appropriate time prior to reaching the Total Flow
Integrator setpoint.

4.24.1 Determine both the quantity and concentration (boric acid,

reactor makeup water, or blend) of makeup by one of the
following:

° Reactivity Briefing Sheet
° Figure 1
° Nomographs
4242 IF the final boron concentration in the RHT is going to differ

from the initial, THEN use the following formulas or the
reactivity briefing sheets to determine the amount of water and/or

acid to be added.
To dilute the RHT: VA =CI - CF (VI)
CF
To borate the RHT: VA =CI - CF (V)
CF-CA
To use a blend: CB = (CFxVF)-(CIxVI)
VA

Where:

VA = Amt. of water and/or acid added to the RHT
VI = Initial quantity in RHT

VF = Final quantity in RHT

CI = Initial boron concentration in RHT

CF = Final boron concentration in RHT

CA = Boron concentration in BAT

CB = Boron concentration of blended flow (use
Nomographs, Figure 1, OR Reactivity Briefing Sheet
to determine the amount of water and acid required)
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NOTE: o

When blended flow concentration of 2000 PPM is required, the makeup system
may not be able to deliver boric acid flow for 120 gpm total flow. IF necessary,
THEN the Total Flow may be set for < 120 gpm and the Boric Acid Flow rate
adjusted proportionally to Total Flow.

Flow rates may be adjusted using the controllers in manual or automatic.

For blended flow set the Boric Acid Integrator to the desired amount of acid
and the Total Flow Integrator to the desired amount of reactor makeup water
PLUS the boric acid for the “total amount”.

When making up to the RHT The boric acid flow rate should be such that it
will finish first and the last thing in the line will be reactor makeup water.

The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4243 Set the boric acid flow controllers and batch integrators to the

calculated flow rate and quantity value obtained in step 4.2.4.1 or
4242.

e  For boric acid only set the boric acid integrator to the desired
value and RMW TO BLENDER QI1E21FCV114B (Q1E21V345)
should be taken to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0.

4244 Set the reactor makeup water flow controllers and batch
integrators to the calculated flow rate and quantity value obtained
instep4.2.4.1 or4.2.4.2.

e  For boric acid only set the total flow integrator to 0 and RMW
TO BLENDER Q1E21FCV114B (Q1E21V345) should be taken
to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0
and the total flow integrator to the desired value.

4.24.5 Verify closed waste condensate pump discharge to RHT's
1-LWP-V-7229 (Q1G21V031)

4.2.4.6 Align RCDT discharge to WHT per the following:

A) Open RCDT Disch to WHT, 1-LWP-V-7137 (Q1G21V009)
(100’ PPR).

B) Close RCDT pump discharge to RHT iso, 1-CVC-V-8551
(Q1E21V315) (121° PPR).
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4.24.7 Align the RHT that will be made up to on service AND secure
the previous on service RHT per FNP-1-SOP-2.4, CHEMICAL
AND VOLUME CONTROL SYSTEM BORON RECYCLE
SYSTEM.

4248 Place control switch for recycle evaporator feed demineralizer
automatic bypass valve Q1E21TCV250 (Q1E21V361) to
FILTER position. (The control switch is located on the liquid
waste panel.)

4249 Open blender discharge to RHT's valve 1-CVC-V-8553
(Q1E21V2R0).

4.24.10  Open blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

4.2.4.11  Position the MKUP MODE CONT SWITCH to STOP.

4.2.4.12  Position the MKUP MODE SEL SWITCH to MAN.

NOTE: Makeup may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

42.4.13  Place MKUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B (Q1E21V337) in the CLOSED position.

424.14  Place MKUP TO VCT Q1E21FCV114A (Q1E21V339) in the
CLOSED position.

4.2.4.15  Position the MKUP MODE CONT SWITCH to START.

424.16 IF 1B RMW PUMP is running and not required for current plant
conditions, THEN place the 1B RMW PUMP handswitch to
STOP.

42.4.17  Boric acid flow on FI-113 and reactor makeup flow on FI-168
are at the pre-selected rates as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

4.2.4.18  IF desired to flush the acid from the line, THEN at the

appropriate time to conclude the makeup with RMW only:

(a) Verify RMW TO BLENDER valve Q1E21FCV114B
(Q1E21V345) open.

(b) Close BORIC ACID TO BLENDER valve
QI1E21FCV113A (Q1E21V354)
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4.2.4.19  Verify makeup automatically stops when batch integrator
setpoints are reached by observing that boric acid flow on FI-113
and reactor makeup flow on FI-168 return to zero as displayed on
MAKEUP FLOW TO CHG/VCT indicator.

42420  Close blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

42421  Close blender discharge to RHT's valve
1-CVC-V-8553 (Q1E21V280).

42422  Place MKUP TO VCT Q1E21FCV114A (Q1E21V339) in
AUTO.

42423  Place MKUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B (Q1E21V337) in AUTO.

4.2.424  Verify BORIC ACID TO BLENDER valve
Q1E21FCV113A (Q1E21V354) in AUTO.

42425  IF required THEN Return RMW TO BLENDER
QI1E21FCV114B (Q1E21V345) control switch to AUTO.

NOTE: The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

p—

4.2.426  Set the boric acid and/or total flow batch integrators to the
required quantities as needed for normal system operation.

4.2.4.27  IF the boric acid and/or reactor makeup water flow controllers
were adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position. (AI2005205348)

(b) Restore controller FK-113 to the setpoint required for
automatic makeup per step 4.1.2.

(c) Verify FK-168 PRI WTR MKUP FLOW controller in
Auto.
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NOTE:

The following two steps are not required if operation in a mode other than
automatic is required.

4.2.4.28

4.2.4.29

4.2.4.30

4.2.4.31

4.2.4.32

4.2.4.33

Position the MKUP MODE SEL SWITCH to AUTO.

Position the MKUP MODE CONT SWITCH to START.

Align RCDT discharge to RHT per the following:

Open RCDT pump discharge to RHT 1-CVC-V-8551
(Q1E21V315) (121°PPR).

Close RCDT disch to WHT 1-LWP-V-7137 (Q1G21V009).
(100’ PPR)

Position control switch for recycle evaporator feed demineralizer
automatic bypass valve Q1E21TCV250 (Q1E21V361) to the
DEMIN position until red light is illuminated THEN place
handswitch in AUTO position. (The control switch is located on
the liquid waste panel.)

Remove batched up RHT from service and place another RHT
on service IF required per FNP-1-SOP-2.4, CHEMICAL AND
VOLUME CONTROL SYSTEM BORON RECYCLE
SYSTEM.

Independently Verify the following:

Verify MKUP TO VCT Q1E21FCV114A (Q1E21V339) in
AUTO.

Verify close blender discharge to RHT's valve
1-CVC-V-8553 (Q1E21V280).

Verify open RCDT pump discharge to RHT
1-CVC-V-8551 (Q1E21V315) (121’PPR).

Verify close RCDT DISCH to WHT
1-LWP-V-7137 (Q1G21V009). (100’ PPR)
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NOTE: This procedure is intended for situations when normal makeup to the SFP is not
available and should not be used for normal makeup to the SFP.

IF desired to flush the line of acid following makeup, THEN remember to
perform step 4.2.5.14 at an appropriate time prior to reaching the batch
integrator setpoint.

425.1 Verify that the SFP is capable of receiving makeup.

4.2.5.2 Verify blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237) closed.

NOTE: The following step will open a section of 2 inch diameter pipe approximately 40
feet long requiring a catch bag routed to the nearest equipment drain be rigged
prior to commencing.

4253 Remove blind flange from the temporary connection and install
temporary hose routed to the SFP.

4254 Determine both the quantity and concentration (boric acid,
reactor makeup water, or blend) of makeup by one of the
following:

) Reactivity Briefing Sheet
o Figure 1

° Nomographs
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NOTE: o

When blended flow concentration of 2000 PPM is required, the makeup system
may not be able to deliver boric acid flow for 120 gpm total flow. IF necessary,
THEN the Total Flow may be set for <120 gpm and the Boric Acid Flow rate
adjusted proportionally to Total Flow.

Flow rates may be adjusted using the controllers in manual or automatic.

For blended flow set the Boric Acid Integrator to the desired amount of acid
and the Total Flow Integrator to the desired amount of reactor makeup water
PLUS the boric acid for the “total amount”.

When making up to the SFP The boric acid flow rate should be such that it will
finish first and the last thing in the line will be reactor makeup water.

The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4255 Set the boric acid flow controllers and batch integrators to the
calculated flow rate and quantity value obtained in step 4.2.5.4.

e  For boric acid only set the boric acid integrator to the desired
value and RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
should be taken to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0.

4.2.5.6 Set the reactor makeup water flow controllers and batch
integrators to the calculated flow rate and quantity value obtained
in step 4.2.5.4.

e  For boric acid only set the total flow integrator to 0 and RMW
TO BLENDER Q1E21FCV114B (Q1E21V345) should be taken
to close to ensure that only acid flow is obtained.

e  For reactor makeup water only set the boric acid integrator to 0
and the total flow integrator to the desired value.

4.2.5.7 Position the MKUP MODE CONT SWITCH to STOP.
4.2.5.8 Position the MKUP MODE SEL SWITCH to MAN.

4259 Open blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

4.2.5.10  Place MKUP to CHG PUMP SUCTION HDR Q1E21FCV113B
(Q1E21V337) in the CLOSED position.

42511  Place MKUP to VCT Q1E21FCV114A (Q1E21V339) in the
CLOSED position.
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NOTE: Makeup may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

4.2.5.12

4.2.5.13

4.2.5.14

4.2.5.15

4.2.5.16

4.2.5.17

4.2.5.18

42.5.19

Position the MKUP MODE CONT SWITCH to START.

IF 1B RMW PUMP is running and not required for current plant
conditions, THEN position the 1B RMW PUMP handswitch to
STOP.

Boric acid flow on FI-113 and reactor makeup flow on FI-168
are at the pre-selected rates as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

IF desired to flush the acid from the line, THEN at the
appropriate time to conclude the makeup with RMW only:

(a) Verify RMW TO BLENDER valve Q1E21FCV114B
(Q1E21V345) open.

(b) Close BORIC ACID TO BLENDER valve
QLE21FCV113A (Q1E21V354)

Verify makeup automatically stops when batch integrator
setpoints are reached by observing the following:

(a) Boric acid flow on FI-113 and reactor makeup flow on
FI-168 return to zero as displayed on MAKEUP FLOW
TO CHG/VCT indicator.

(b) RMW TO BLENDER Q1E21FCV114B (Q1E21V345)
closed.

(c) BORIC ACID TO BLENDER QIE21FCV113A
(Q1E21V354) closed.

Close blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

Place the following valve control switches to AUTO:

(a) MKUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B (Q1E21V337).

(b) MKUP TO VCT Q1E21FCV114A (Q1E21V339).

Verify BORIC ACID TO BLENDER valve
Q1E21FV113A (Q1E21V354) in AUTO.
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42520  IF required THEN Return RMW TO BLENDER
Q1E21FCV114B (Q1E21V345) control switch to AUTO.

NOTE: The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.2.521  Set the boric acid and/or total flow batch integrators to the
required quantities as needed for normal system operation.

4.2.5.22  IF the boric acid and/or reactor makeup water flow controllers
were adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position. (AI2005205348)

(b) Restore controller FK-113 to the setpoint required for

automatic makeup per step 4.1.2.

(c) Verify FK-168 PRI WTR MKUP FLOW controller in
Auto.

NOTE: The following two steps are not required if operation in a mode other than
automatic is required.

42523 Position the MKUP MODE SEL SWITCH to AUTO.
42524  Position the MKUP MODE CONT SWITCH to START.

4.2.5.25 Remove the temporary hose from the temporary connection and
install blind flange.

4.2.5.26  Independently Verify the following:

e  Verify Closed blender miscellaneous discharge isolation valve
1-CVC-V-8432 (Q1E21V237).

e RMW TO BLENDER Q1E21FCV114B (Q1E21V345) in
AUTO.

e BORIC ACID TO BLENDER Q1E21FCV113A (Q1E21V354)
in AUTO.
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4.3 Boration

NOTE: Appendix B, OPERATOR AID FOR BORATION AND DILUTION, may be
used without referring to this procedure section under the following conditions:
* Routine boration for temperature control.
* Boration in response to an unplanned or unscheduled power change.
» Scheduled power changes.

Figure 6 may be applied at the discretion of the SS when use of the emergency
boration flowpath is desired.

on concentration

43.1 During or following a change of boron concentration of greater than 5
ppm in the RCS, the pressurizer spray must be operated to equalize the
concentration throughout the system. Automatic operation of the spray
should be initiated by manual operation of the pressurizer heaters when
there is a steam bubble in the pressurizer.

4.3.2 Determine the existing Reactor Coolant boron concentration by sample
analysis or from an estimate based on a previous sample.

433 Determine the magnitude of the boron concentration increase required
from core physics curves or during normal operation, when compensating
for xenon or core burnup, the magnitude may be estimated based on time
in core life and previous experience.

43.4 Determine the volume of boric acid required for boration from the boron
addition nomograph, Figure 2, from the boration/dilution tables,
Reactivity Briefing Sheet or from estimate based on time in core life and
previous experience.
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NOTE:

IF waste gas system is shutdown, THEN VCT level should be maintained such
that VCT pressure is not lowered to the point where the pressure regulator will
admit more H; or N; to the VCT. Repeatedly allowing pressure to drop to this
point will eventually result in having to start up the waste gas system to remove
excess VCT gas. In addition, VCT level changes should be limited to prevent
excessive perturbation of the RCP seals.

435 IF necessary, THEN adjust LTDN TO VCT FLOW LK 112 setpoint down
to the pot setting corresponding to the desired VCT level to prevent
compressing the gas space.

NOTE:

The boric acid flow required to achieve a desired boration rate may be
determined from boron addition rate nomograph, Figure 3.

4.3.6 Position the MKUP MODE CONT SWITCH to STOP.

4.3.7 Position the MKUP MODE SEL SWITCH to BOR.

NOTE:

The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.3.8 Set the Boric Acid MKUP Flow Controller and Boric Acid Batch

Integrator to the flowrate and quantity values obtained from step 4.3.3 and
434.

NOTE: e Boration may be stopped at any time by positioning the MKUP MODE CONT

SWITCH to STOP.

e Verify the expected Reactivity changes by observing VCT level, Tavg, SR SUR,

IR SUR, and Control Rod Motion. Stop the Make-Up System operation and
take corrective action if any change is excessive or in the wrong direction.

439 Position the MKUP MODE CONT SWITCH to START.

4.3.10  Verify proper boration operation by observing the following:

On service boric acid pump started.

MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B opens.
BORIC ACID TO BLENDER Q1E21FCV113A opens.

Boric acid flow is displayed on FI-113 MAKEUP FLOW TO
CHG/VCT.

43.11  Verify that boration automatically stops when the boric acid batch
integrator reaches its setpoint as follows:

e Boric acid flow returns to zero as displayed on FI-113 MAKEUP
FLOW TO CHG/VCT.

e MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B closes.

e BORIC ACID TO BLENDER Q1E21FCV113A closes.
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NOTE: The following four steps are not required if operation in a mode other than
automatic is preferred. For example: when frequent borations are required
because of changing core conditions it may be desirable to leave the reactor
makeup system aligned for the current operational need and minimize system
manipulation. Use appendix C for guidance in repetitive borations.

43.12  Position the MKUP MODE SEL SWITCH to AUTO.
43.13  Position the MKUP MODE CONT SWITCH to START.

4.3.14  IF the boric acid and/or reactor makeup water flow controllers were
adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position. (A12005205348)

(b) Restore controller FK-113 to the setpoint required for automatic
makeup per step 4.1.2.

(c) Verify FK-168 PRI WTR MKUP FLOW controller in Auto.

43.15 IF LK 112 setpoint was adjusted per Step 4.3.5, THEN return setpoint to
that required for current conditions.

4.4 Dilution

NOTE: = Appendix B, OPERATOR AID FOR BORATION AND DILUTION, may
be used without referring to this procedure section under the following
conditions:

a) Routine dilution for temperature control.
b) Scheduled power changes.
= IF MKUP TO VCT Q1E21FCV114A is not operable, THEN Alternate
Dilution is required in step 4.4.8.

44.1 During or following a change of boron concentration of greater than 5
ppm in the RCS, the pressurizer spray must be operated to equalize the
concentration throughout the system. Automatic operation of the spray
should be initiated by manual operation of the pressurizer heaters when
there is a steam bubble in the pressurizer.

4.4.2 Determine the existing reactor coolant boron concentration by sample
analysis, or from an estimate based on the previous sample.
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443 Determine the magnitude of the boron concentration decrease required
from core physics curves or during normal operation, when compensating
for xenon or core burnup, the magnitude may be estimated based on time
in core life and previous experience.

444 Determine the volume of reactor makeup water required for dilution from
the dilution nomograph, Figure 4, from boration/dilution tables, Reactivity
Briefing Sheet or from estimate based on time in core life and previous
experience.

NOTE:

IF waste gas system is shutdown, THEN VCT level should be maintained such
that VCT pressure is not lowered to the point where the pressure regulator will
admit more H; or N; to the VCT. Repeatedly allowing pressure to drop to this
point will eventually result in having to start up the waste gas system to remove
excess VCT gas. In addition, VCT level changes should be limited to prevent
excessive perturbation of the RCP seals.

445 IF necessary, THEN adjust LTDN TO VCT FLOW LK 112 setpoint down
to the pot setting corresponding to the desired VCT level to prevent
compressing the gas space.

NOTE: o

The dilution water flow required to achieve a desired dilution rate may be
determined from boron dilution rate nomograph, Figure 5.

The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.4.6 Set the PRI WTR MKUP FLOW (RMW) Controller and Total Flow Batch
Integrator to the flow rate and quantity values obtained from step 4.4.3 and
444.

44.7 Position the MKUP MODE CONT SWITCH to STOP.
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NOTE: The use of the ALT DIL MODE can affect the ability to control hydrogen
concentration in the RCS.

4438 Position the MKUP MODE SEL SWITCH to DIL or ALT DIL.

449 IF using the ALT DIL MODE AND it is desired to bypass the VCT and
dilute straight to the charging pump suction, THEN place MKUP TO VCT
valve Q1E21FCV114A (Q1E21V339) in close.

NOTE: e Dilution may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP

e Verify the expected Reactivity changes by observing VCT level, Tavg, SR SUR,
IR SUR, and Control Rod Motion. Stop the Make-Up System operation and
take corrective action if any change is excessive or in the wrong direction.

4.4.10  Position the MKUP MODE CONT SWITCH to START.

44.11 IF 1B RMW PUMP is running and not required for current plant
conditions, THEN position the 1B RMW PUMP handswitch to STOP.

44.12  Verify dilution operation by observing the following:

e IF using ALT DIL, MAKEUP TO CHG PUMP SUCTION HDR
Q1E21FCV113B opens.

e MKUP TO VCT Q1E21FCV114A opens, unless bypassing VCT.

e RMW TO BLENDER Q1E21FCV114B opens.

Reactor makeup flow is displayed on FI-168 MAKEUP FLOW TO
CHG/VCT.
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4.4.13  Verify dilution automatically stops when the reactor makeup water batch
integrator reaches its setpoint as follows:

e Reactor makeup flow returns to zero as displayed on FI-168
MAKEUP FLOW TO CHG/VCT.
MKUP TO VCT Q1E21FCV114A closes.
RMW TO BLENDER Q1E21FCV114B closes.
IF ALT DIL was used, THEN MAKEUP TO CHG PUMP
SUCTION HDR Q1E21FCV113B closes.

4.4.14  IF VCT bypassed per step 4.4.9, THEN place MKUP TO VCT valve
Q1E21FCV114A (Q1E21V339) to AUTO.

NOTE: The following three steps are not required if operation in a mode other than
automatic is preferred. For example: when frequent dilutions are required
because of changing core conditions it may be desirable to leave the reactor
makeup system aligned for the current operational need and minimize system
manipulation. Use appendix C for guidance in repetitive dilutions.

4.4.15  Position the MKUP MODE SEL SWITCH to AUTO.
4.4.16  Position the MKUP MODE CONT SWITCH to START.

4.4.17 IF LK 112 setpoint was adjusted per Step 4.4.5, THEN return setpoint to
that required for current conditions.
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4.5 Combined Boration / Dilution

NOTE: Appendix B, OPERATOR AID FOR BORATION AND DILUTION, may be
used without referring to this procedure section under the following conditions:
= Routine boration/dilution for temperature control.
= Scheduled power changes.

NOTE: Early in the core cycle it is necessary to borate to compensate for burnup of
discreet poisons. It is also desirable to maintain the discharge line from the
blender clear of acid. This procedure section is designed to accomplish this by
borating and then immediately diluting to flush the acid into the charging pump
suction.

45.1 Determine the volume of boric acid AND reactor makeup water required
(to flush the line clear) based on Rx power, TAVG, Reactivity Briefing
Sheet, reactivity change due to xenon, time in core life, and/or previous
experience.

NOTE: IF the waste gas system is shutdown, THEN VCT level should be maintained
such that VCT pressure is not lowered to the point where the pressure regulator
will admit more H; or N; to the VCT. Repeatedly allowing pressure to drop to
this point will eventually result in having to start up the waste gas system to
remove excess VCT gas. In addition, VCT level changes should be limited to
prevent excessive perturbation of the RCP seals.

452 IF necessary, THEN adjust LTDN TO VCT FLOW LK 112 setpoint down
to the pot setting corresponding to the desired VCT level to prevent
compressing the gas space.

453 Position the MKUP MODE CONT SWITCH to STOP.

454 Position the MKUP MODE SEL SWITCH to BOR.

NOTE: The Boric Acid and/or Total Flow Batch Integrators ONLY need to be verified
when changed. This should be documented with an Autolog Entry.

4.5.5 Set the Boric Acid Batch Integrator and Total Flow Batch Integrator to the
quantities determined in step 4.5.1.

4.5.6 Set the Boric Acid Flow Controller to the desired flow rate.
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NOTE: o Boration may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

o Verify the expected Reactivity changes by observing VCT level, Tavg, SR SUR,
IR SUR, and Control Rod Motion. Stop the Make-Up System operation and
take corrective action if any change is excessive or in the wrong direction.

4.5.7 Position the MKUP MODE CONT SWITCH to START.
4.5.8 Verify proper boration operation by observing the following:

On service boric acid pump started.
MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B opens.
BORIC ACID TO BLENDER Q1E21FCV113A opens.

Boric acid flow is displayed on FI-113 MAKEUP FLOW TO
CHG/VCT.

4.5.9 Verify that boration automatically stops when the boric acid batch
integrator reaches its setpoint as follows:

¢ Boric acid flow returns to zero as displayed on FI-113 MAKEUP
FLOW TO CHG/VCT.

e MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B closes.
e BORIC ACID TO BLENDER Q1E21FCV113A closes.

4.5.10 Position the MKUP MODE CONT SWITCH to STOP.

NOTE: The use of the ALT DIL MODE can affect the ability to control hydrogen
concentration in the RCS.

4.5.11  Align the makeup system for flushing as follows:

e Position the MKUP MODE SEL SWITCH to ALT DIL.

e Place MKUP TO VCT valve Q1E21FCV114A (Q1E21V339) in
close.

o Set the reactor makeup water flow controller to the desired flow
rate.
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NOTE: e Boration may be stopped at any time by positioning the MKUP MODE CONT
SWITCH to STOP.

e Verify the expected Reactivity changes by observing VCT level, Tavg, SR SUR,
IR SUR, and Control Rod Motion. Stop the Make-Up System operation and
take corrective action if any change is excessive or in the wrong direction.

4.5.12  Position the MKUP MODE CONT SWITCH to START.

4.5.13  IF 1B RMW pump is running and not required for current plant
conditions, THEN position the 1B RMW PUMP handswitch to STOP.

4.5.14  Verify proper dilution operation by observing the following:

e MAKEUP TO CHG PUMP SUCTION HDR Q1E21FCV113B
(Q1E21V337) opens.

e Reactor makeup flow on FI-168 is at the pre-selected rate as
displayed on MAKEUP FLOW TO CHG/VCT indicator.

4.5.15  Verify dilution automatically stops when the total flow batch integrator
reaches its setpoint by observing the following:

e Reactor makeup flow on FI-168 returns to zero as displayed on
MAKEUP FLOW TO CHG/VCT indicator.

e MAKEUP TO CHG PUMP SUCTION HDR Q1E21FCV113B
(Q1E21V337) closed.
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45.16  Place MKUP TO VCT valve Q1E21FCV114A (Q1E21V339) in AUTO.

NOTE: The following four steps are not required if operation in a mode other than
automatic is preferred.

4.5.17  Position the MKUP MODE SEL SWITCH to AUTO.
4.5.18  Position the MKUP MODE CONT SWITCH to START.

4.5.19  IF the boric acid and/or reactor makeup water flow controllers were
adjusted, THEN perform the following:

(a) Verify the BORIC ACID MKUP FLOW controller
FK 113 is in the MAN position.(AI12005205348)

(b) Restore controller FK-113 to the setpoint required for automatic
makeup per step 4.1.2.

(¢) Verify FK-168 PRI WTR MKUP FLOW controller in Auto.

4.5.20 IF LK 112 setpoint was adjusted in step 4.5.2, THEN return setpoint to
that required for current conditions.
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4.6 Verify Reactor Makeup Control System Aligned for Auto Makeup
4.6.1 Determine the existing RCS boron concentration by sample analysis or

from an estimate based on the previous sample.
4.6.2 Verify the following:
4.6.2.1 BORIC ACID MKUP FLOW controller FK 113 is in the MAN
position and the Potentiometer is set to the value obtained from
the blended flow nomographs, Figure 1, or reactivity briefing
sheet to obtain makeup value having a boron concentration equal
to RCS boron concentration. (AI12005205348)
4.6.2.2 Verify FK-168 PRI WTR MKUP FLOW controller in Auto.
4.6.3 Position the MKUP MODE CONT SWITCH to STOP.

4.6.4 Verify MKUP TO CHG PUMP SUCTION HDR Q1E21FCV113B closed
with handswitch in the AUTO position.

4.6.5 Verify BORIC ACID TO BLENDER Q1E21FCV113A closed with
handswitch in the AUTO position.

4.6.6 Verify MKUP TO VCT Q1E21FCV114A closed with handswitch in the
AUTO position.

4.6.7 Verify RMW TO BLENDER Q1E21FCV114B closed with handswitch in
the AUTO position.

4.6.8 Verify 1A and 1B BATP secured with the on-service BATP handswitch in
the AUTO position

4.6.9 Verify 1A (preferred) or 1B RMWP supplying Reactor Makeup System
with water.

4.6.10 IF 1B RMW PUMP is running and is not required for current plant
conditions, THEN position the 1B RMW PUMP handswitch to STOP and
back to AUTO.

4.6.11 IF 1A RMW PUMP is running and is not required for current plant
conditions, THEN position the 1A RMW PUMP handswitch to STOP and
back to AUTO.

4.6.12  Position the MKUP MODE SEL SWITCH to AUTO.

4.6.13  Position the MKUP MODE CONT SWITCH to START.
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4.7 Large Volume Boration of RCS

NOTE: To protect the RCP Seals, increase the monitoring of the Seal Injection filter DP,
due to the possibility of RCS Crud Burst or other contaminants clogging the

Filter.

4.7.1 During or following a change of boron concentration of greater than 5
ppm in the RCS, the pressurizer spray must be operated to equalize the
concentration throughout the system. Automatic operation of the spray
should be initiated by manual operation of the pressurizer heaters when
there is a steam bubble in the pressurizer.

4.7.2 Determine the existing reactor coolant boron concentration by sample
analysis or from an estimate based on a previous sample.

4.7.3 Determine the magnitude of the boron concentration increase required

from core physics curves or during normal operation, when compensating
for xenon or core burnup, the magnitude may be estimated based on time
in core life and previous experience.

NOTE: In the following step, the volume of boric acid to be used can be calculated by
using the change in level of the on service boric acid tank OR by using the flow
rate indicated on FI-110 multiplied by time to obtain gallons.

4.7.4 Determine the volume of boric acid required for boration from the boron
addition nomograph, Figure 2, from the boration/dilution tables,
Reactivity Briefing Sheet or from estimate based on time in core life and
previous experience.

NOTE: IF waste gas system is shutdown, THEN VCT level should be maintained such
that VCT pressure is not lowered to the point where the pressure regulator will
admit more H; or N, to the VCT. Repeatedly allowing pressure to drop to this
point will eventually result in having to start up the waste gas system to remove
excess VCT gas. In addition, VCT level changes should be limited to prevent
excessive perturbation of the RCP seals.

4.7.5 IF necessary, THEN adjust LTDN TO VCT FLOW LK 112 setpoint down
to the pot setting corresponding to the desired VCT level to prevent
compressing the gas space.

4.7.6 Start a Boric Acid Transfer Pump.
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NOTE: Boric acid flow may stopped at any time by closing MOV8104.

4.7.7 Open Q1E21MOV8104 EMERG BORATE TO CHG PUMP SUCT to
initiate boric acid flow.

4.7.8 Verify proper boric acid flow by flow indicated on FI-110 BORIC ACID
EMERG BORATE flow indicator.

4.7.9 After the desired volume of boric acid has transferred, close
QI1E21MOV8104 EMERG BORATE TO CHG PUMP SUCT.

4.7.10  Stop the Boric Acid Transfer Pump started in step 4.7.6.

4.7.11  IF LK 112 setpoint was adjusted per Step 4.7.5, THEN return setpoint to
that required for current conditions.

5.0 References
5.1 Drawings P&ID - D-175039 - CVCS, sheets 3, 6 and 7
52 FSAR Chapter 9.3
53 PCN B92-0-8134, Reactor Makeup Water Cross-Tie
54 Safety Evaluation - Revised Operation of the Gaseous Waste Processing System

to Allow Non-continuous Purge of the VCT, SECL-93-125, NEL-93-
0231
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NOMOGRAPH CORRECTION FACTORS

FNP-1-SOP-2.3

Plant Conditions
Correction Factor

Pressure T (AVG) Pressurizer Level (K)

(psig) (°F) (See Note)
2235 547-570 Normal Operating 1.00
1600 500 No-Load 1.05
1200 450 No-Load 1.10
800 400 No-Load 1.16
400 350 No-Load 1.18
400 300 No-Load 1.20
400 300 Solid Water 1.35
400 200 No-Load 1.28
400 200 Solid Water 1.40
400 100 Solid Water 1.47

NOTE: CORRECTION FACTORS ARE APPLIED AS FOLLOWS:
(a) Boron Addition and Dilution Total Volume Nomographs
V (Corrected) = K X V (Nomograph)
(b) Boron Addition and Dilution Rate Nomographs
%:(Corrected) = % x %(Nomograph)
Page 1 of 1 Version 44.0
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FIGURE 1
RCS BORON 4% BORIC
CONCENTRATION |  ACID FLOW
(PPM) (GPM)
0 0.0
100 1.71
200 3.4
300 5.1
400 6.9
500 8.6
600 10.3
700 12.0
800 13.7
900 15.4
1000 17.1
1100 18.9
1200 20.6
1300 22.3
1400 24.0
1500 25.7
1600 27.4
1700 29.1
1800 30.9
1900 32.6
2000 34.3
2100 36.0
2200 37.7
2300 39.4
2400 41.1
2500 42.9

Blended Flow Based on 120 GPM Auto Makeup
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Coolant 4wt.% / FK-113 Coolant 4wt.% / FK-113 Coolant 4wt. % / FK-113
Boron 7000 ppm  Pot Set Boron 7000 ppm Pot Set Boron 7000 ppm Pot Set
Conc  Boricacid Point Conc Boric acid  Point Conc Boric acid  Point
(ppm)  flow (gpm) (pm)  flow (gpm) (ppm)  flow (gpm)
10 0.17 0.04 510 8.74 2.19 1010 17.31 433
20 0.34 0.09 520 891 2.23 1020 17.49 4.37
30 0.51 0.13 530 9.09 2.27 1030 17.66 441
40 0.69 0.17 540 9.26 2.31 1040 17.83 4.46
50 0.86 0.21 550 9.43 2.36 1050 18.00 4.50
60 1.03 0.26 560 9.60 2.40 1060 18.17 4.54
70 1.20 0.30 570 9.77 2.44 1070 18.34 4.59
80 1.37 0.34 580 9.94 2.49 1080 18.51 4.63
90 1.54 0.39 590 10.11 2.53 1090 18.69 4.67
100 1.71 0.43 600 10.29 2.57 1100 18.86 4.71
110 1.89 0.47 610 10.46 2.61 1110 19.03 476
120 2.06 0.51 620 10.63 2.66 1120 19.20 4.80
130 2.23 0.56 630 10.80 2.70 1130 19.37 4.84
140 2.40 0.60 640 10.97 2.74 1140 19.54 4.89
150 2.57 0.64 650 11.14 2.79 1150 19.71 4.93
160 2.74 0.69 660 11.31 2.83 1160 19.89 4.97
170 2.91 0.73 670 11.49 2.87 1170 20.06 5.01
180 3.09 0.77 680 11.66 2.91 1180 20.23 5.06
190 3.26 0.81 690 11.83 2.96 1190 20.40 5.10
200 343 0.86 700 12.00 3.00 1200 20.57 5.14
210 3.60 0.90 710 12.17 3.04 1210 20.74 5.19
220 3.77 0.94 720 12.34 3.09 1220 20.91 5.23
230 3.94 0.99 730 12.51 3.13 1230 21.09 5.27
240 411 1.03 740 12.69 3.17 1240 21.26 5.31
250 4.29 1.07 750 12.86 3.21 1250 21.43 5.36
260 4.46 1.11 760 13.03 3.26 1260 21.60 5.40
270 4.63 1.16 770 13.20 3.30 1270 21.77 5.44
280 4.80 1.20 780 13.37 3.34 1280 21.94 5.49
290 497 1.24 790 13.54 3.39 1290 22.11 5.53
300 5.14 1.29 800 13.71 3.43 1300 22.29 5.57
310 5.31 1.33 810 13.89 3.47 1310 22.46 5.61
320 5.49 1.37 820 14.06 3.51 1320 22.63 5.66
330 5.66 1.41 830 14.23 3.56 1330 22.80 5.70
340 5.83 1.46 840 14.40 3.60 1340 22.97 5.74
350 6.00 1.50 850 14.57 3.64 1350 23.14 5.79
360 6.17 1.54 860 14.74 3.69 1360 23.31 5.83
370 6.34 1.59 870 1491 3.73 1370 23.49 5.87
380 6.51 1.63 880 15.09 3.77 1380 23.66 5.91
390 6.69 1.67 890 15.26 3.81 1390 23.83 5.96
400 6.86 1.71 900 1543 3.86 1400 24.00 6.00
410 7.03 1.76 910 15.60 3.90 1410 24.17 6.04
420 7.20 1.80 920 15.77 3.94 1420 24.34 6.09
430 7.37 1.84 930 15.94 3.99 1430 24.51 6.13
440 7.54 1.89 940 16.11 4.03 1440 24.69 6.17
450 7.71 1.93 950 16.29 4.07 1450 24.86 6.21
460 7.89 1.97 960 16.46 4.11 1460 25.03 6.26
470 8.06 2.01 970 16.63 4.16 1470 25.20 6.30
480 8.23 2.06 980 16.80 4.20 1480 25.37 6.34
490 8.40 2.10 990 16.97 424 1490 25.54 6.39
500 8.57 2.14 1000 17.14 4.29 1500 25.71 6.43

BLENDED FLOW BASED ON 120 GPM AUTO MAKEUP
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Coolant 4wt.% / FK-113 Coolant 4wt.% / FK-113 Coolant 4wt.% / FK-113
Boron 7000 ppm Pot Set Boron 7000 ppm Pot Set Boron 7000 ppm Pot Set

Conc  Boricacid Point Conc Boric acid  Point Conc Boric acid  Point

(ppm)  flow (gpm) (ppm)  flow (gpm) (ppm)  flow (gpm)

1510 25.89 6.47 1840 31.54 7.89 2170 37.20 9.30
1520 26.06 6.51 1850 31.71 7.93 2180 37.37 9.34
1530 26.23 6.56 1860 31.89 7.97 2190 37.54 9.39
1540 26.40 6.60 1870 32.06 8.01 2200 37.71 9.43
1550 26.57 6.64 1880 32.23 8.06 2210 37.89 9.47
1560 26.74 6.69 1890 32.40 8.10 2220 38.06 9.51
1570 26.91 6.73 1900 32.57 8.14 2230 38.23 9.56
1580 27.09 6.77 1910 32.74 8.19 2240 38.40 9.60
1590 27.26 6.81 1920 32.91 8.23 2250 38.57 9.64
1600 27.43 6.86 1930 33.09 8.27 2260 38.74 9.69
1610 27.60 6.90 1940 33.26 8.31 2270 38.91 9.73
1620 27.77 6.94 1950 33.43 8.36 2280 39.09 9.77
1630 27.94 6.99 1960 33.60 8.40 2290 39.26 9.81
1640 28.11 7.03 1970 33.77 8.44 2300 39.43 9.86
1650 28.29 7.07 1980 33.94 8.49 2310 39.60 9.90
1660 28.46 7.11 1990 34.11 8.53 2320 39.77 9.94
1670 28.63 7.16 2000 3429 8.57 2330 39.94 9.99
1680 28.80 7.20 2010 34.46 8.61 2340 40.11 10.03
1690 28.97 7.24 2020 34.63 8.66 2350 40.29 10.07
1700 29.14 7.29 2030 34.80 8.70 2360 40.46 10.11
1710 29.31 7.33 2040 34.97 8.74 2370 40.63 10.16
1720 29.49 7.37 2050 35.14 8.79 2380 40.80 10.20
1730 29.66 7.41 2060 35.31 8.83 2390 40.97 10.24
1740 29.83 7.46 2070 35.49 8.87 2400 41.14 10.29
1750 30.00 7.50 2080 35.66 8.91 2410 41.31 10.33
1760 30.17 7.54 2090 35.83 8.96 2420 41.49 10.37
1770 30.34 7.59 2100 36.00 9.00 2430 41.66 10.41
1780 30.51 7.63 2110 36.17 9.04 2440 41.83 10.46
1790 30.69 7.67 2120 36.34 9.09 2450 42.00 10.50
1800 30.86 7.71 2130 36.51 9.13 2460 42.17 10.54
1810 31.03 7.76 2140 36.69 9.17 2470 42.34 10.59
1820 31.20 7.80 2150 36.86 9.21 2480 42.51 10.63
1830 31.37 7.84 2160 37.03 9.26 2490 42.69 10.67
2500 42.86 10.71

NOTE: e Due to characteristics of the reactor makeup system piping, the maximum
obtainable boric acid flow is less than 40 gpm.

e Numbers corresponding to boric acid flow approaching or greater than 40 gpm
are useful only for calculating the boric acid flow corresponding to a blended
flow of less than 120 gpm.

Example: 2500 ppm 42.9 gpm with a pot setting of 10.7 for a blended flow of 120 gpm.
2500 ppm 42.9/2 gpm with a pot setting of 10.7/2 for a blended flow of 120/2

gpm.
2500 ppm 21.45 gpm with a pot setting of 5.35 for a blended flow of 60£)m.

BLENDED FLOW BASED ON 120 GPM AUTO MAKEUP
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PPM BORON ADDITION (C¢- C;)

The mass, M, for the above formula can be obtained from the Boron/Dilution table for the

appropriate RCS temp.

Figure 2. Boron Addition - Refer to Table 1 for Correction Factors
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