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1.0 SYMPW.S 

nfREE HI!.£ ISLAND rfUCL:AR ffiiiON 

UNIT 12 ABNORMAL PROCEDURE 2203-1. 1 

LOSS OF BORON (HOD~~iOR DILUi!ON) 
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1.1 Chllltistry analysis indicates a decreasing boron canc:antntion in 

the Reactor Coo 1 ant Sysum. 

1.2 Heutl"''n flux levels fncnuing or with the control rod drive system 

under aut=at1c res control, the control rocis are inserting. 

1.3 The pressurizer and/or makeup tank levels are increasing. 

1.4 •Fetd and Bled Enabled• alarm fs actuated {at Panel 8). 

1.5 With the reactor vessel head rtriiOYed, the fuel transfer anal 

and/or spent fuel pool water levels are increasing. 

2.0 I~EDIATE ACTION 

2.1 Automatic: Action 

2.2 Manual Ac:tion 

2.2.1 For a ease where then is a large low bonted water inflow 

and/or the inflow fs readfly identified, i=ediately sec.are 

the appropriate pump(sl and/or valve(s) to stop the fnf'lcw. 

2.2.2 Verify the proper makeup and pruH'1at1on dem1nera11zer fs in 

Se1"Y1Ct. 

2.2.3 Connena RCS 9orat1on to m.intain Control Red drives wit!'lin 

the insertion limits if applicable. 

3.0 FOLLOW UP ACilON 

3.1 Inftiata a cl'lemiStrJ Sllnl)tfng program for surttfllance of !:oron 

c:onc:antraticn in o~er :: det!M'Ifne . .,here c:.ianges ha•te oc:::Jn-~. 

3. 1.1 For ~ie case where ~ie r!ac:or vessel he!d fs fn plac! !nd 

nor:na 1 l etdC\~n and ::~akeup ar! f n pr:gre..ss, . ..,it.'t ~ie CH Sys!em 

secured, sampl i ng should be initiated frcm ~ie following 
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areu: 

a. RC Systtar via the letdown 

b. Prusuri zer 

c. Makeup Tank 
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3.1.2 For the c:ue "here the rueter vessel head is removed or fn 

p1aca, but only the OH Systea is in operation, sampling should 

· be initiated ft"'OII the RC SystiiiS via th~t OM Syst111. 

3.1.3 The pul"l'Os• of this SUIPlinc; is ta bath aid fn locating the 

source for the loss ·of baran and ta gauge the rate o1 this 

loss. 

3.2 Dtterllline the amount o1 shutdctm argin available 1n ac=mnc:e 

with 2103-1.9, Raactivf~J Balanc:e Catc:ulatfons. 

3.2. 1 If the shutd011fft mai-gfn fs <t: 4X/K, with Keff <1 or if <~ 

4XIK with Keff ~1 i~iately inftfati and continue to emergen~J 

borate as follows until the required shutdown marg1n fs restored. 

3.2.1.1 If BAMT fs T.S. source and fs lined up thru MU Pumps (2301~2 A~ 2A}. 

a. Start CA-P~ or 48 

b. Open MU-VlO 

c. If MU-VlO faits to open, open MU-V127. 

d. Start MU-i'-tt\, a, gt c ff not aTready operating. 

t. If thtre. fs .a bubble fn th• pressurizer ma1nta1n level 

constant by controltfnc; ~CS letdown valve MU-V376. If . 
the pressurizer fs solid mafntafn RCS preSSUM! below sao 
ps1g using MU-V376. 

3.2.1.2 If RSAT fs T.S. source and fs lfned up thru :-ru PtUnPS (:301 .... '12 ..\~ 23) 

a. Open ~OS-Vllt 

!:1 . Star: t·iOS-i'-3 

2.0 
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~. Start either c:.\-P-4.\ gr, .;a 
d. Open MU-VlO 

e. If MU·VTO fails to open, open MU-Vl27 

f. Start MU-P-lA, S 2!. C ff nat alrudy operating. 

g. If there fs a bubble in the pressurizer maintain level 

constant by c:cntrollfng RCS letdoM1 valve MU-V376. If t..,e 

pressurizer is solid maintain RCS pressure t:etcw 500 psig 

using HU-Vl76. 

3.2.1.3 If BWST. is T.S. source and fs lined up thru OHR Pumps (2301-M2 Att 3) 

3.2.1.3.1 If OH-P-lA is operating: 

a. C1ose brulcer for OH-VSA at I'ICC 2-11 EA and ope:1 'l&lve 

b. Stop OH-P-lA 

c. C1ose OH-VlOOA 

d. Open DH·Vl02A 

· e. Start OH-P-lA 

3.2.1.3.2 If OH-P-lB fs operating 

a. Close breaker for OH-VSB at HCCZ-21EA and op•n valve 

b. Stop OH-P-1 B 

c. Close OH-V100B 

d. Open OH·Vl OZS 

e. Start DH-P-18 

3.2. t . 4 If BAHT fs T.S. source and is lfne<l up t..,ru nu i'u=p 3)1'ass 

(2301-1'42 attach 4A) 

a. Start either c:.\-P-4A or 48 

b. Open MU-V10. If MU-VlO fafls to open, open ~-V127. 
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3.2.1.5 If RSAT fs T.S. source and fs lined up thru ~ Ptmrp Bypass 

(2301~ At1: 48) 

a. Open WOS-Vlll 

b. Start WDS·P·lA 

c: . Start CA-P-4A or 48 

d •. · Open MU-V10. If HU-V10 fafls to open, open MU-V121. 

• 3.3 Maintain the RC Syste boron concentration as directld by the Shift 

Supen1sor/Sh1ft Forean fn ac:cordanca with 2103-1.2, ·Soluble Poison 

Conc~ntntfon Control. 

3.4 If the cause of the loss of boron {maderator dilution} ts still not 

known, mer to the belen- listed enclosures for guidance on locating 

the possible cause. 

3.4.1 Enclosure 1 

Loss of Baron Check t 1st {RV Hod in Place wf th Makeup Syst1111 

Operational and OH Systen sec:ured. 

3.4.2 Enclosure Z 

Loss of Boron Checklist {J.V Hod Ranovect or In i»laea but only 

DH System in operatf on). 

3.S Initiate the appropriate acticn ~ elfmfnata the preblerr. 

3.8 ~., the toss of baron (moderator dilution} has bettn s-:apped, ceau 

the surpl fng program 1n1t1atld fn Step A above and l"''t'Jrn the 

syst.ns to their normal conditions for the mode o~ opera~ion 

which the unit is fn. 

3.7 Oetar=rtna the shutdown margin _available fn accordance with 2103-

1.9, Reactivity Balanc:a CJlc:ulatfons. 

3.0 
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Enclosure 1 - Loss of Boron Checklist .(RV Head fn Place 
With Makeup System Operational and CH System 
Secured) · 

Possible Cause 

1. The Mloup System t s introducing 1 • 
a fluid of lower baron concen
tration into RC Systllll. 

2. If a batch deboration process is 2. 
or was in prcvess, failure of 
valves HU·VlO, (Boric Acid G OW 
Addition Isolation Valve) and 
MU·VZ94, (OW Addition Isolation 
Valve), to close tight could 
cause a deboratfon of RC 
Systlal. 

3. If a arfxed flow batch precess fs 3. 
or was fn progress; frHZfng 
of the boric acid addition line 
could cause a diluent to flow 
fnto the RC System. 

4. If a feed and bleed deboration 4. 
precess i s or was in progress , 
failure of valves MU-VlO, (Boric 
Acid & OW Addition Isolation 
Valve) and MU-V294, (OW Addi-
tion Isolation Valve), to 
close tight could cause 
further RC Syst1111 de~ration. 

S. If a feed and bleed mixed flow 5. 
process is or was in progress, 
freezing of the boric acid 
addition line cauld cause a 
diluent to flow into the RC 
Syst.n. 

4.0 

Corrective Action 

Close, or veri~/ closed, MU-VlO 
(Boric: Acid & OW Addition 
Isolation Valve) MU-V294. (OW 
Addition Isolation Valve) and 
MU-VZ90 (ftJ Pump OW Suction 
Isolation). 

Close, or verify closed, HU-VlO ~ . 
(Boric: Acid & OW Addition 
Isolation Valve) and MU-V294. (OW 
Addition Isolation Valve). 
Use manual verification if 
nec:essai""J. 

Cheek for level decrease in RSAT 
or BAHT. Cheek the heat tracing 
on the boric acid addition line 
to verify operation. Close, or 
verify closed, MU-VlO, Baric Acid 
& OW Addition Isolation Valve. 
If required, use. alternate boric 
acid addition line for any further 
boratfon. 

Close, or verify closed, MU-VlO, 
Boric Acid ~ OW Addition Isolation 
Valve and ~-V294, OW Addition 
Isolation Valve. Use manual 
verification ff neeess&I""J. 

Check for level demase fn 
RBAT or BAMT. Cheek the hest 
tnc1ng on the bol"'fc: acid addition 
line to verify operation. Close, 
or verify closed, MU-VlO Boric: 
Acid & ~~ Addition Isolation 
ValYe. If required. use 
&lternate boric ac:id addition lfne 
for any further boration. 
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Enclosure 1 - continued 

Possible Cause 

6. If a flow p&th is inadvertently 
lined up to the deboratfng 
dllrlneralizer{s), baron concen
tration could drop until 
saturation 1s attained. 

7. Other 1111ans of d11uents enter- . 
fng the RC Syst1111 are through 
the fallowing HU Systea valves : 
MU·V2SSA/B (Makeup & Purifica
tion Otarfneraliurs H2(0W 
Supply Valves) HU·V292A/8 
(Makeup & Pur1f1eatfon 
Oerinera11zers OW Backflush 
Valves). 

s.o 
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Corrective ~etfon 

6. Close, or verify closed. ~-V10, 
(Boric Acfd & OW Addition Isolation 
Valve) and WDL-V45 (Oiborat1ng 
~neratfzers Inlet Valve) . If 
r.qufrtd, also clast dlborat1ng 
dllrlneralfzer fsolatfan valves 
WDL·V81A/8 and WDL-V118A/8. 

1. Close, or verffy closed. 
MU·V285A/B, (Makeup & Purifica
tion Ollllfnera11zers :.12/0W Supply 
Vatvu) and MU·V292A/5, (Makeup 
l Purification Ollllfnera11urs 
Back11ush Valves). If required, 
~v• spool piece frcm 
daineralized water supply line 
to Makeup & Pur1ffc:ation 
De!rtnera11zers (~·~1~/9). 
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Enclosure 2 • Loss of aaron Chec~lfst (RV Heae is Removed, or 
fn Place but Only ~~e OH . System is in Operation) 

Possible cause 

t. Decay Heat Pump(s} (O~·~·lAIB) 
taking suction f~ the 
follo.fng sources ~hfch may· 
have la...r boron concentra
tions than the RC Systi!a: 

a) fro. SF Ccolfng Systma 

b) frail SF Cco11ng Systea 
pur-1f1c:atfon 

c) frcm NaOH Storage Tank 

Corrective Action 

1. Cease suction frem these soun::u 
u follows: 

a) Close, or verify elosld, valves 
OH·V110 ~nd OH-VlOlA/9, OH 
Suction from Sr Systa Va 1 vu 
(Manual Valves) 

b) Close, or verify closed, ~lves 
SF·V107 and SF-V12S, SF Ccolfng & 
Pur1ffc:at1on Loops Is~lation 

0 

c 

Valves. Also veri foJ that the 
_.,neralfzed ~atlr supply tQ the 
SF Oeaineralfzar (Sr·Kl) 1s -
securtd by verifying closed 
SF-V186, SF Cesrtneralfzer ~2/0W Supply Valve. If required, secure 
the SF pur1fic:at1cn loop and fsolat: 
from the OH SysteD by closing 
SF-V122, SF ?urific:at"fcn to CH 
Syst .. Isolation Valve. 

c} Close. or verifY etcsact. valves 
OH-VSA/8, NaOH S~rage iank 
Isolation Valves. If this is 
considered to ~~ the scurea f:r 
boron dilution, also consult 
c:hlllri StrJ deparcent IS :a effects 
of MaCH fn ~c Systea. 

2. Dur"'fng refuel fng "'hen the 2. Ver"'ffy ~'lat Sr P~l and Fuel iransftr 
Canal watar lev~ls ., the same and 
check for possible flew through the 
transfer tube fro= the s;: Pea 1 to t.":e 
Fu.l Transfer ~1. AdJust systa!D 
f1cw IS necusar1 and close ~-i·Vl,\/3 ~ 
Transfer Tube Isolation 1/alvu, if 
requ1~ while co~ve ac:t1on i s 
underway. 

transfer tubes are open, t.~e 
possible inf1cw of lcwer boron 
concantntion Sr Pool watar into 
the Fuel Transfer CaMl coulct 
cause RC Syst.n boron dilution. 

5.0 


