e ———— e BT
Mo, 1
R W
iz : :
: I-A.p 1081 Thres Ala Idand Nuclea &m"’/’zﬁ—\ SIDE 1 :

e 1001- Soacial Operating Procadur SoPNo. Z -3
aas ‘.m' ' 4 b {From 3OP Log Ingea}
- eghriahnaaiy UnitNo. __ 2
P Te an e ey
3 SRy Oete _5-29-9
gl = -
T ..:..‘_'_ ") NG :
l 'hm STiATD \ RN CJ?E?-F\'T VRS
'z r -on...:_ ave— ‘?"_ - Tl M.u"M.h‘h &L‘S SO\-;D Q&\.og MV oD Tl
LR L Vet A n e e
Aoral, :-l.,.... e Fwe caesavEe ™ B elT . 2\;1.;5 re TS WoOTLEST -
AL Teand it des wes RULURLBOL Vst el A.f}h_b T Yol @ 3 PoeT QQADTWANS,
.1 1 Aroch procsduse to this loem written sccording to the {oll

. A. Limmatoniand Precavtions
1. Nucesr Sitety
2. Enveonmenal Salety
1 Peesonne Satety
4. Eguipment Pratection
8. Praguinin
€. Procedure

4. Geneated by RE e \ Date ,?{W-‘\q
S

‘g:. 0uration o SOP - snait 0e ro 18rce then 9T cava tram the etactive Cato af the SOP o (al or (5] balow — mhichewsr Oawrs first.

R Tk e S b F

(a)  SOP wil ta cancelled by incorporation intg existing or new parmanent
pracedure submitted by

LEN

= (&)  SOP is not valid alter

" =t (111 3n clrourwantes which ol resuit in SOP Deirm caremied)
(5.6 {27 13 th procedure Nucionr Safety Related?
- g._";:;; "= I “ym", camplete Muclear Safaty Evaluation. 2 .u. ot s s YEE) Nl
5| ===(b) " Does the procedure alfect Environmental %:: igh? z
;:;'::__' I “yes", completa Environmental Evaluarigh. Aiay/z ordare botd - . o o v oo .. ieea-e YsO Ko
: (c) Does the sracedure atfect radiation ex T B EEE A S R B YesIO NoOd
. . MOTE: e STy M8 UAa”, (he changs may soDraved Dy the Shilt Superwsor. If sy quemians
L |--=s ST AMemsied Tyee. IMe change must De sporoysd by 1he L.t Supsi.iandent,
F --7 Hmn and Appdoval Cj‘ J ’ &

N n. ¢ /: ‘:"“— Appraved - Shilt Supervisor \ (| ) (e e C,‘-,27-7f

Rmmd = List membars.of PORC contacted
B ﬁ AN JHf s «é{/flfﬂ g:’?-:'f
230A -4-6-15-’-‘4'_" 'b/ 2';779 72

: Approved - Unit Superintendent

i ﬁ SOP iz Canceited :3' 11 :-) e

" o,

- 3NN SupsrvisorShift Foremen . Oste

¥ -

Tas) BN B-. AaMm




.0

2.0

3.0

1.3

PBNMNNDNNNNN

2-63, Rev, 3
5/27/79

SOLID PLANT OPERATIONS

PURPOSL

To provide a method for taking the RCS pressurizer solid
To provide a method for drawing a bubble

To provide a method for solid pressurizer operation

REFERELCES

EP-5 Loss of Letdown

EP-21 Total Loss of Pressurizer level Indication
EP-34 Loss of Nactural Circulacion

BSW Transmiccal %248 of 4/13/79

EP-9 Loas of Makeup

2-39 Nactural Circulacion Operation

EP-12 Loss of Instrumentation for RCS Pressure

PRECAUTIONS AND LIMITS

3.1

3.2

3.3

3.4

3.6

3.7
3.3

This procedure temporarily precludes performance of EP-21.

Carefully monitor pressurizer pressure while raising level. While a
pressure surge may be experienced duc to bubble compression {especially at
excessive fill races), a sharp rise in pressure above saturation pressure
of about 100 to 200 psi will be an indicacion of being solid.

Monicor temperature indication downstream of primary pressure relief valves
prior to raising level and following solid condition to determine if any
significant change in leakage has been made as a result of going solid.

Closely monitor the natural circulacion daca collected for RCS parameters
to ensure criteria established for satisfactory nactural circulation continues
to be mec. (Refer to Reference 2.6.)

Carefully monitor pressure while heaters are energized when solid. (Refer to
Reference 2.7 upon the loss of pressure indicacor.)

Closely nmonitor amakeup tank pressure and auxiliary building veuctilaction

radiation zonitors. Reduce letdown flow 1f =makeup tank pressure exceeds 2 psig

or a noticable rise in activity levels is indicated by any upward trend on the

Auxiliary Building ventilazion zadiacion monitors recorders, or an individuai

reading greater than ten {(10) times the average value prior to cozmencing this

procedure. Comply with the makeup tank addicion rates established by J. G.

Herbein.

NOTE: The respoase of the radiation =monitor to an increase in sakeup tank
room aczivicy will be delayed. 2

Ubserve the NDTT limics of Figure 2.

Prior to operation with cthis procedure wich DHV-1 and DHY-2 open, caution should

be taken to assure that RC pressure at the relief valve on the decay heat laz-

down line does not exceed it sezpoint by monizoring the pressure gauge upstrean

of DHV-3. .
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If RCS pressure rises above the Safety Features Actuation System reset
point, a limited Safety Injection Actuation could be initiated when
pressure is again reduced.

Initial Conditions

3.9

PREREQUISITES

4.1
4.1.1
4.1.2
4.1.3
4.1.4
4.1.5
4.1.6

RCS pressure control in manual with pressurizer heaters
operating.

Natural circulation on OTSG "A" or "B" or both.
Best estimated pressurizer level >100.

High Pressure Safety Injection System camponents shall be
defeated such that automatic or manual initiation is not
possible (with exception of running makeup pump). Initiation
ma¥]violate NDTT limits or cause other RCS pressure boundary
failures.

Low Pressure Safety Injection System shall be available for
automatic or manual actuation to prevent total depressurization
accidents.

¥U-V8 aligned to MU Tank.

SPECIAL ECQUIPMENT

5.1
METH0D
6.1

tione

Taking Pressurizer Solid

NOTE :

HOTE :

The pressurizer fill rate of about one inch of MU Tank level every

three minutes is selected to utilize aoproximately 500 KN of
pressurizer heaters for the 10 gpm if added to the pressurizer.

Fi1l rates should not exceed about 15 gpm to preserve an adequate

heater reserve to control pressurizer temperature. (This is for
information only and not to be used as a limit.)

If an overpressure condition is expericnced, attempt to 1civer
pressure by: v

1. Closing MU-V-17 and !\U-V-18 to isolate normal makeup, and if

necessary;

2. Opening MY-V-5 to increase letdown, and if necessary:

e
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6.1.1

6.1.2
6.1.3

6.1.4

6.1.5

6.1.6
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3. Closing MU-V-32 and IU-V-378 to isolate RCP seal injsction,
and if necessary;

4. If pressure rises to within 500 psig of the maximum allowed
pressure per NDTT curve (Figure 2), consider operation of
RC-V-137 at the direction of the shift supervisor.

Establish makeup tank trace at 45 inches by adjusting letdown
flow as necessary to achieve a constant level.

Complete Table A on attached data sheet 1. 3

Utilizing the combination of MU-V-17 and V-18 and/or MU-VS, slowly
raise pressurizer level while reducing Makeup tank level at the
rate of about one inch every three minutes. Operate pressurizer
heaters as follows:

A. Initially leave control group as is at beginning of test.
(Expect initial pressure rise approximately 15 psi/hr.)

B. Hhen pressurizer pressure begins to decrease (drops 5 psi
below highest previous pressure), energize backup heater bank.

C. Use the pressurizer heater; to maintain pressure within + 25
psi of the saturation pressure corresponding to the initTal
pressurizer temperature.

D. Monitor and control the temnerature of the pressurizer within
a control band between the initial pressurizer temperature at
which it was at prior to filling and 10° below that tempera-
ture (i.e., T initial +0 5 g

=-109F

NOTE: If it is impossible to maintain this temperature with
all heaters energized, reduce the rate at which the
pressurizer is being filled until this criteria can be
met. If not possible to maintain temperature within
109F of its initial temperature, raise pressurizer
level in a series of small step changes allowing
pressurizer temperature to return to within 10°F.

When MU tank level reaches approximately 30", secure raising
pressurizer level. .

Refill the MU tank from the degassed source with appropriate boron
addition to 45" in the MU tank. Comolete Table 8B on data sheet 1
for each addition to the MU tank.

Monitor pressurizer temperature. Ensure it is within 10°F of the
initial temperature.

‘v b
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6.1.7 Repeat steps 6.1.3 - 6.1.8 until plant is solid. Indication of
solid plant is when prescure increases rapidly approximately 100
to 200 psi above the saturation pressure correpsonding to the
initial pressurizer temperature. Compare with pressures recorded
in Table A on data sheet 1.

6.1.7.1 Maintain pressure between 100 and 200 psi above the
saturation pressure corresponding to the initial
pressurizer temperature recorded in Table A by
adjusting makeup and letdown for a minimum of two
hours after reaching a solid condition.

HOTE: When first taken solid (i.e., pressure sharply
increases approximately 100 to 200 psi abave
initial pressure), the Pressurizer may contain
a superheated, highly compressed steam bubble.
This bubble will act as an ideal gas while
suoerheated and will slowly (possiblv over
several hours) cullapse due to.cooling through
ambient losses and leakage. This shrinkage will
be seen as an abnormally large amount of makeup
required to maintain pressure.

6.1.7.2 Maintain prsssurizer temperature in a band of plus 0°
to minus 10° of the initial pressurizer temperature
recorded in Table A.

6.1.7.3 1¥ makeup tank level exceeds 45", divert to letdown the
flow to the R.C. Bleed Tank at the direction of the Shift
Supervisor. Lower makeup tank to belovw 45" and realign
MU-V8 to the makeup tank.

6.1.7.4 Following the hold period specified in 6.1.7.1, slowly
reduce pressure to 50 (+ 25) psi above the saturation
pressure corresponding tc the initial pressurizer temp-
erature by carefully increasing letdown flow.

6.1.8 If it is desired to draw a bubble, go to steo 6.2. If it is desired
to remain soli¢. go to steo 6.3.

Draviing a Bubble in the Pressurizer®

6.2.1' Onerate pressurizer heaters as necessary to establish the bulk fluid
temperature in the pressurizer at the saturation temoerature for the
ordered pressure wvhen the bubble is drawn. [iaintain this temocerature
+ 5OF for at least four hours prior to drawing bubkle.

*The ordered oressure will be specified by R. C. Arnold or J. G. Herbeir
orior to initiaticn of this procecure.

Iwan. i
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While establishing pressurizer teaperature, maintain pressure
constant at 50 (¥ 25) psi above the desired pressure when the
bubble is drawn by varying letdown flow to the M/U Tank.

NOTE: During this period, makeup from the makeup tank may be
required to compensate for leakage. If possible, MU
tanz level should be maintained in the low end of its
control band (approximacely 30'") to provide sufficient
capacity to receive the flow from the pressurizer when
the bubble is drawm.

If level is greater then 45" in the Makeup Tank after the
stabilizaction period (Step 6.2.1 is complete, divert letdown

at the direction of the shift supervisor to the R.C. Bleed Tank
and makeup from the Makeup Tank to the Pressurizer as necessary
to maintain pressure (compensating for leakage) until makeup tank
level s less than 45".

Place both Waste Cas Compressors in manual zun immediately prior
to cocmencing drawing the bubble. (This ensures maxizum venting
capacity to Makeup Tank to preclude spurious release during
aax{imum letdown flow condition.)

Verify Makeup Tank level is less than 45" and stabilized at a
coastant level. Complete Table C on data sheet 1.

Check MU-V-8 aligned to the iI/U Tank and not to the Bleed Tank.

Energize pressurizer heaters to maintain pressurizer temperature
%+ SOF at the saturation tem=perature corresponding to the ordered
pressure.

Increase lectdown to reduce RCS pressure to the saturation pressure
for the temperature established in the pressurizer. Limit the
pressure decrease to S5 psi/ain.

NOTE: As pressure decreases, MU-VS nmust be opened further to
maintain the rate of pressure decrease.

Indication that a bubble has been foramed will include a stabiliza-
tion of the pressure while continuing to letdown to the makeup tank.
Mark the makeup tank level ctrace at the point where pressure has
been scabilizcd. Complece Table D. Retura to corzal pressure con-
trol using pressurizer’heaters to maintain a band as specified by
the shift supervisor.

Closely monitor !fakeup Tank pressure and Auxiliary Building ventila-
tion radiation monitors. Reduce lectdown flow if ‘Makeup Tank pressure

exceeds 2 psig or a noticable rise in activicy levels is indicated by

any upwvard trend on the Auxiliary Building ventilation radiation mon-
itors recorders, or an individual reading greater than ten (10) times
the average value prior to coamencing this procedure. Comply wich the
tlakeup Tank addicion rates established by J. G. Herbein. Adjiust pres-
surizer heater input to aaintain pressurizer RTID at the desired
teaperacure * 59F.

NOTE: The resbonse of the radiation monitor to an increase in
Makeup Tank room activity will be delayed.

"
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It is intended to draw a total of approximately 20 inchkes of
Makeup Tank level from the pressurizer. hen 20 inches of !akeun
Tank level increase have been observed, adjust makeup and letdown
to stabilize makeup tank level at a constant value. Also, stop
drawing the bubble if either:

A. A noticeable increase in makeup tank level is not observed
within 10 minutes or increasing letdown flow per step 6.2.7.
This is an indication of an improper valve lineuo, instrumen-
tation failure or loss of letdown. Go %0 EP-5 to restore
letdown flow or:

B. Pressurizer pressure is reduced to 25 pst below the ordered
pressure. When pressure control has been re-established to
within 25 psi or ordered pressure, complete the drawing of
the bubble as noted above.

Stabilize !Makeup Tank level. Operate pressurizer heaters as
necessary to maintain ordered pressure + 25 psi. Complete Table E.

Deternine estimated pressurizer level as follows:
Utilize Tables C, D and E.

From Tables C & D detemine the number of inches added to the
makeup tank before the bubble was formed. (Table 0 value -
Table C value) Determine total makeup tank addition from Tables
C&E. (Table E value - Table C values.)
Leak A Time (min.) _l
LPzr = 329. 1.227 k¢ (2 LyuT -tiLMUT)+(.042)(Rate X Since Bubb1e):
i TolAL  pufedc (gpm) Formation was
B OuAdeE Started |

*K ¥ar1es with pressurizer SAT temperature. See Data Sheet 2 for ~
values.

Return to EP-21, substituting the level calculated above for
LPerOF’ Re-establish new TOF values in EP-21 for TPzr. T

ave,
LMUT and A from Table E.
Plot Pressurizer level and recormence EP-21 tricking method.

NOTE: The final !evel .in the pressurizer may be above the control
band of EP-21. At the direction of the shift supervisor,
reduce the level of the pressurizer to wilhin the control
band by either allowing system leakage to gradually bring
level down or if sufficient volume remains, addition letdown
to the makeup tank.

"
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6.3 Solid Pressurizer Operation

Ouring solid pressurizer ogeration, the pressurizer aressure shall be
maintained at least 50 (+ 25) psi above the lowest agproved pressure

for operation with a steam bubble per data sheet 3.°**

6.3.1

6.3.2

6.3.3

6.3.4
§.3.5

§.3.6

Maintain pressure by balancing letdown flow with seal injection
flow. Control pressure at 50 (+ 25) psi above the saturation
pressure corresoonding to inftial pressurizer temperature. Use
1MU-Y-5 to control letdown flow.

H0TE: This nrocedure will reduce letdown flow to a minimum.
Ensure intermediate cooling is secured to letdown coolers
prior to reducing flow to prevent precipitation. Do not
exceed 1509F in the Makeup Tank. If letdown is lost, go
to EP-5 - Loss of Letdown.

Maintain pressurizer temperature: (A1l three must be met)

1. At the saturation temperature corresponding to a pressure at
least 100 psi above saturation pressure for the third hottest
in-core thermocouple.

2. At least S0°F greater than the highest T,. (To insure
pressurizer remains the hottest place in the RCS.)

3. At least 59F below the saturation temperature corresponding
to the pressurizer pressure (to prevent inadvertent reforming
of the bubble).

4. As close as possible to the lowest approved pressurizer
temperature for operation oer data sheet 3.**

NOTE: If low level in the Pressurizer causes Loss of
tatural Circulation, go to EP-34 Loss of liatural
Circulation.

Hourly monitor the RTD's on the outlet of the Pressurizer relief
valves (computer points 402, 403 and 404). A 10 degree increase
in any one of these temperatures is indication of a change in
leakage rate through these valves. New leakage calculations will
be needed to determine thenew leak rate. Refer to EP-21, Loss of
Pressurizer Level Indicction. _ :

Every 1/2 hour, reccrd the data listed in Table F on data sheet 2.

Every 4 hours, perform a mass balance on the system to determine if
any change in leakage rate can be detected. Utilize equation 1 on
data sheet 2.

If makeup purps are lost or seal injection is secured. go to EP-9.

**Data sheet 3 may be revised by R. C. Arnold or J. G. Herbein in aqgreement
\ with overall plant status.
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DATA SHEET 2

‘ TABLE F
. Callons | EEE; K
Cate ] Added by | 200 | _.850
| Tocalizer: I Tave 300 .875
T During a I Te, | ™, ‘ (Tc + Th) Terp. 400 | .897
Tiwe Level Period ) 2 H Pzr. SJ0 . 916
| ; 600 | .9135
' 700 .951
. 800 | .970
i 900 | .936
l | 1000 |1
| |
| )
! !
]
G ! !
}
¢
alculated
£5Time e Time -~ Time - - niaut. Syiate
End Sezinning Leak Rate
This Period
a Lot * bt - L:fg: i 7 inchnes
ginning
. GP!
A A = Gallons Added by Totalizer During Period = gallons
A Tave = Tave - Tave - - “F ~
End Beginning
Tpae ® Tpzr - T oy r °F

Bt
End 82ginning

EQ 1: .

Leak 22 gallt it
S . [-1.::7):s)m%ﬂ*(.oms)m(A)+(1.s)(Arm.,m.:snu:)(Ar?::)J

Sy = Zesalia t-l.zzijc YO #0393 ( )( +EIIC (BN I ) J- '
g

.7 74

INSTRSCTICNS: Deternine A's between each & hour incerval. Be sure o add all
addizions (A) listed for each interval. Use a new Data Sheet for
each interval. Be sur¢ to include proper sign convention forA's
in Ejuation 1. .
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DATA SHEET 3

linimum Allowable
Pressurizer Pressure

275 psig

tiinimun Allowable
Pressurizer Temperature

414.23°F

prv. if
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