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THREE MILE ISLAND MUCLZAR STATIONM
UNIT #2 ABNORMAL PROCEDURE 2203-1.1
LOSS OF BORON (MODERATOR DILUTION)
SYMPTCMS .
Chemistry analysis indicates a decreasing boron concentraticn in
the Reactor Coolant System.
Neutron flux levels increasing or with the control rod drive system
under autcmatic ICS control, the control rods are insarting.
The pressurizer and/or makeup tank levels are {ncreasing.
“Feed and B8leed Enabled” alarm {s actuated (at Panel 8).
With the reactor vessel head removed, the fuel transfer canal

and/or spent fuel pcol water levels are increasing.

Autcmatic Action

Ncnn‘

hnﬁal Action
Far a case where there is a large low boratad watar inflow
and/ar the inflow is readfly identified, immediately sacure
the appropriate pump(s) and/or valve(s) to stop the inflcw.

Cidik Verify the proper makeup and pruificaticn demineralizer is in

service.

.23 Commence RCS Soration to maintain Control Red drives within

3.0
11

1.1

the fnsertion limits {if applicable.
FOLLCW UP ACTION

Initiata a chemistry sampling program for surveiilance of boren
concentraticn in order %= detsrmine where changes have oagurred,
For the case where the reactor vessel head is in placs and

normal letdcwn and makeup are in progress, with the CH System
secured, sampling should be initiatad frocm the following
1.0
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areas:
a. RC System v;ta the letdaown
b. Prassurizer
€. Makeup Tank
3.1.2 For the case where the reactor vessel head {s removed or in
place, but only the DH System {s in ocperation, sampling should
- be initiated from the RC System via tha DH System.
3.1.3 The purpase of this sampling {s ta both afd fn Tocating the
source for the loss of boron and to gauge the rate of this
lass.
3.2 Qetermine the amount of shutdown margin available in accardance
with 2103-1.9, Reactivity Balance Calculations.
3.2 If the shutdawn margin is <13 aK/K, with Neff <1 or if <2%
aK/X with Keff >1 immediately initiate and continue to emergency
borate as follows unti] the required shutdown margin is restored.
3.2.1.1 If BAMT is T.S. source and is 1ined up thru MU Pumps (2301-M2 At: 24).
a. Start CA-P-4A or 48
b. Open MU-Y10
€. If MU-V10 fails to open, open MU-Y127.
d. Start MU-P-1A, 8, or C if not aTready operating.
e. If there {s a bubble in the pressurizer majntain level
constant by controlling RCS Tetdown valve MU-V376, If
the pressurizer 1s solid maintafn RCS pressure be]m'n S00
psig using MU-V376.
3.2.1.2 If RBAT 15 T.S. source and fs lined up thru MU Pamps (2301-42 Ate 23)
a. Open WOS-Y111 '
5. Start W0S-P-3
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> ¢. Start either CA-P-4A or 48
d. Open MU-V1O : 5
e. If MU-VI0 fails to open, cpen MU-V127 -
f. Start MU-?-1A, 8 or C 1f not already operating.
g. If there is a bubble in the pressurizer maintain level % c
constant by controlling RCS letdown valve MU-Y376. If the
pressurizer is solid maintain RCS pressure below 500 psig
using MU-V376. ' i 5
3.2.1.3  If QST fs T.S. source and fs lined up thru OHR Pumps (2301-%2 Att 3) |
3.2.1.3.1 If OH-P-1A is operating: 5
3. Close breaker for OH-VSA at MCC 2-11 Eﬁ. and open valve ; =
b. Stop OH-P-1A :
¢. Close OH-VIQ0A :
_d.  (Cpen DH-VI024 o
-e. Start OH-P-1A ; s
3.2.1.3.2 If OH-P-18 {s operating . |
a.  Close breaker for OH-VS3 at MCC2-21EA and opén valve
b. Stop OH-P-18 f 5
¢. Close OH-V1008
d. Open OH-VI028 I
: e. Start OH-P-18 :
3.2.1.4 [f BAMT 1s T.S. sourca and is lined up thru i{i Pump 3ypass
: (2301-42 attach 44)
a. Start efther CA-P-4A or 48 :
b. Open MU-V10. If MU-VI0 fafls to open, open MU-V127.
2.1
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.5 If RBAT {s T.S. source and is lined up thru MU Pump Bypass
(2301-M2 Att 48)
a. Open WDS-V111
b.  Start WDS-P-3A
¢. Start CA-P-4A or 48
d.. ° Open MU-Y1Q. If MU-V10 fails to open, open MU-V127.
Maintain the RC System boron concentration as dirscted by the Shift
Supervisor/Shift Foreman in accordancs with 2103-1.2, Soluble Poison
Concentration Cantral. :
If the cause of the lass of boron (moderator dijution] fs still net
known, refer to the below 1isted enclosures for guidance on Jocating
the possible cause.
Enclosure 1
Loss of Baron Checklist (RV Head in Place with Makeup System
Operational and DH System secured.
Enclosure 2
Loss of Boron Checklist (RV Head Removed ar In Place but only
OH System in operation).
Initiate the .appmpr'laf.e acticn ta aliminata the preblem.
When the loss of boran (moderatar dilution) has !-nen stopped, ceasa
the sampling program initiatad in Step A above and raturn the
systams to their normal conditions for the mode of operalion
which the unit 1s in.
Cetermine the shutdown margin available in accordance with 2103-
1.9, Reactivity Balance Calculations.

3.0
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Loss of Boran Checklist (RV Head in Placs

With Makeup System Operational and COH System

Secured)

Possible Cause

Corrective Action

3.

The Makeup System 1s introducing
a fluid of lower boron concen-
tration into RC Systenm.

If a batch deboration process is
or was in progress, failure of
valves MU-V10Q, (Baric Acid & OW
Addition Isalation Valve) and
MU-v294, (OW Additfon Isalation
Valve), to close tight could
cause a deboration of RC

System.

If a mixed flow batch procass is
or was in progress, frtezin?

of the boric acid addition 1ine
could cause a diluent to flow
{ntg the RC System.

If a feed and bleed deboration
process 1s or was in progress,
failure of valves MU-V10, (Borie
Acid & OW Addition Isolation
Valve) and MU-V294, (OW Addi-
tion Isolation Valve), to

close tight could cause

further RC System dekoration.

[f a feed and bleed mixed flow
process is or was in progress,
freezing of the boric acid
addition 1ine could cause a
diluent ta flow into the RC
System.

4.0
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3.

Closa, or verify closed, MU-V10
(8oric Acid & OW Addition
Isolation Yalve) MU-¥294, (OW
Addition Isolation Valve) and
MU-V290 (MU Pump OW Suction
Isolation).

Close, or verify closad, MU-V1OQ, .
(Boric Acid & OW Addition
Isolation Yalve) and MU-V294, (OW
Addition Isolation Valve).

Use manual verification if
necessary.

Check for level decrease in RSAT
or BAMT. Check the heat tracing

on the boric acid addition line

to verify operation. Close, or
verify closed, MU-V¥10, Boric Acid
& OW Addition Isclation Valve.

If required, use alternats boric
acid addition line for any further
baration.

Close, or verify closed, MU-Y10,
Boric Acid & OW Addition Isalation
Valve and MU-VY294, OW Addition
Isolation Valve. Use manual
verification if necassary.

Check far level decreasa in

RBAT or BAMT. Check the heat
tracing on the boric acid addition
line to verify operation. Close,
or verify closed, MU-Y10 Boric
Acid & DW Addition Isolation
Valve. If required, usa

alternmata boric acid addition line
for any further boration.

v 7




Enclosure 1 - continued

Possible Causa

2203-1.1

visi
oA Vs

Corrective Action

If a flow path 1is inadvartently
Tined up to the deborating
demineralizar(s), boron concen-
traticn could drop until
saturation is attained.

Other means of diluents entar-.
ing the RC System are through
the following MU System valves:
MU-V285A/B (Makaup & Purifica-
tion Demineralizars N,/OW
Supply Valves) MU-V292A/8
(Makeup & Purification
Demineralizers OW Backflush
Valves).

5.0
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Close, or verify closad, MU-V1Q,
(Boric Acid & OW Additien Isolation
Valve) and WOL-Y45 (Deborating
Demineralizers Inlet Valve). If
required, also close deborating
demineralizer isclation valves
WOL-V81A/B and WDL-Y118A/B.

7. Close, or verify closad,
MU-V285A/8, (Makeup & Purifica-
tion Demineralizers N,/OW Supply
Valves) and MU-V292A/8, (Makeup
& Purification Oemineralizers
Backflush Valves). If required,
remove spool piecs from
demineralized watar supply line
to Makeup & Purification
Demineralizaers (MU-K1A/8).
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Enclosure 2 - Loss of Boron Checklist (RY Head fs Remaved, or
in Place but Only the DH Systam is in Operation)

Possible Cause Corrective Acticn o
1. DOecay Heat Pump(s) (OH-P-1A/8) 1. Cease suction frcm thesa sources
taking suction from the as follows:
following sources which may’ .
have lower boron concentra-
tions than the RC System: ‘ C
‘a) from SF Cooling System a) Close, or verify closad, valves
DH-V110 and OH-V101A/3, CH
Suction frem SF System Valves
(Manual Valves)
P
b) from SF Cooling System b) Close, or verify closad, valves

purification SF-V107 and SF-V125, SF Cooling &

: Purification Loops Isalation
Valves. Also verify that the
demineralized water supply %o the
SF Demineralizar (SF-K1) 1s =
secured by verifying closed
SF-V186, SF Cemineralizer Np/OW
Supply Valve. If required, secure
the SF purification locp and isclac
from the OM System by closing
SF-V122, SF Purificaticn to DM
System Isclation Yalve.

¢) from NaOH Starage Tank c) Close, or verify clcsed, valves
OH-VBA/B, NalH Starage Tank
Isalation Valves. If this is
considered o be the scurce for
boren dilution, also consult
chemistry department as to affacss
ef NaCH in RC System.

2. Ouring refueling when the 2. Verify that 57 Pcol and Fuel Transfer
transfer tubes ars gpen, the Canal water levels are the same and
possible inflew of lcwer boren check for possible flew through the
concentration 5F Pool watar inta transfer tube from the SF Poal to the
the Fuel Trans?er Canal could Fuel Transfer Canal. Adjust systam
causa RC System baruon dilution. flow as necassary and close 7H-V1A/3,

Transfar Tube Isalation Valves, if
required while correczive action is
underway. >
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