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2.0 

SOLID PL..\liT OPERATIONS 

PURPOSC 

1.1 To provide a oethod for taking the RCS pressuri:er 

1.2 To provide a oethod 

1.3 To �rov1de a method 

REFERE::CES 

2.1 EP-5 Loss of Letdown 

for dr:awing A bubble 

for solid pressurizer operation 

2.2 EP-21 Total Loss of Pressuri:er tevel Indication 
2.3 EP-34 Loss of Natural Circulation 
2. 4 BS.W Transmitt:al il\;248 of 4/13/79 
2.5 EP-9 Loss of Makeup 
2.6 Z-39 Natural Circulation Operation 
2.7 EP-12 Loss of Instrumentation for RCS Pressure 

solid 

Z-63, Rev. 3 
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3.0 PRECAUT!O�S ��D LI�ITS 

3.1 This procedure temporarily precludes perfor=ance of EP-21. 

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

J.J ��niter temperature indication downstreao of primary pressure relief valves 
�rior to raising level and following solid cortdition to determine if any 
significent change in leakage has been made as a result of going solid. 

3.4 Closely oonitor the n:atural circulation data collected for RCS parameters 
to ensure criteria established for satisfactory natural circulation continues 
to be cet. (Refer to Reference 2. 6.) 

3.5 Carefully monitor pressure while heaters are ener;i:ed when solid. (Refer to 
Refer�nce 2.7 upon the loss of pressure indicator.) 

3. 6 Closely coni tor ::�akeup tank pressure and auxiliary building velltilation 
radi:ation conitors. R�duce letdown flow if oakcup tank pressure exceeds 2 psig 
or a noticable rise in activity levels is indic:ated by any upward trend on the 
Auxiliary Building ventila:ion wadi�tion monitors recorders, or an individual 
reading greater than ten (10) times the average value �rior �o co=mencing this 
procedure. Com�ly with the aakeup t:ank addition rates established by J. C. 
Herbcin. 
SOT!: The respo�sa of the radiation conitor to an increase in oakeup tank 

ro�m ac�ivity will be delayed. 

J.7 Obse�e the ��TT limits of Figure 2. 

J. 3 P:-ior to operation with this procedure with Dli\'-1 and DHV-2 open, caution should 
be taken to assure that RC pressure at the relief �ve on the decay heat 1�:­
do�� line does not exceed it setpo1nt by moni:oring the pressure gauge upstreac 
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. 

4.0 PREREQUISITES 

4.1 Initial Conditions 

4.1.1 RCS pressure control fn manual with pressurizer heaters 
operating. 

4.1.2 Natural circulation on OTSG "A" or "B" or both. 

4. 1.3 Best estimated pressurizer level:>lOO. 

4.1.4 High Pressure Safety Injection System components shall be 
defeated such that automatic or manual initiation is not 
possible (with exception of running makeup pu�p). Initiation 
may violate rmn limits or cause other RCS pressure boundary 
failures. 

4. 1.5 low Pressure Safety Injection System shall be available for 
automatic or manual actuation to prevent total depressurization 
accident�. 

· 

4.1.6 MU-V8 aligned to MU Tank. 

l J SPECIAL EOUIPNE:IT 

5.1 None 

6.0 llETHOO 

6.1 Taking Pressurizer Solid 

!!QIT: 

IIOTE: 

The pressurizer fill rate of about one inch of HU Tank level every 
three minutes is selected to utilize appro�imately 500 KW of 
pressurizer heaters for the 10 gpm if added to the pressurizer. 
Fill rates should not exceed about 15 gp� to pr�serve 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 experienced. att�pt to lc\�er 
pressure by: 

1. Closing NU-V-17 and r:u-V-18 to isolate nomal l!'.akeup. and if 
necessary; 

2. Opening HU-V-5 to increase letdown. and if necessary; 

, 
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3. Closing I·IU-V-32 and IIU-V-378 to isolate RCP seal inj!ction, 
and if necessary; 

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

6.1.1 Establish make�p tank trace at 45 inches by adjust1ng letdown 
flow as necessary to achieve a constant level. 

6. 1.2 Complete Table A on attached data sheet 1. 

6.1.3 Utnizing the combination of MU-V-17 and V-18 and/or IIU-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 �eginning of test. 
(Expect initial pressure rise approximately 15 psi/hr.} 

B. When 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 initral 
pressurizer temperature. 

D. tlonitor and control the temperature of the pressurizer within 
a control band between the initial pressurizer temperature at 
\'lhich it was at prior to filling and 10° below that ter:�pera-
ture (i.e., T initial +0 }. 

--

NOTE: 

-lQOF 

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 
10°F of its initial temperature, raise pressurizer 
level in a series of small step changes allowing 
pressurizer temperature to return to within 10°F. 

6.1.� When HU tank level reaches approximately 30", secure raising 
pressurizer level. 

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

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

• 
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6.1.7 Repeat step� 6.1. 3 - 6.1.4 until plant is solid. Indication of 
solid plant is when pres�ure increases rapidly approximately 100 
to 200 p�i 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 

6.1.7.2 

6.1.7.3 

6.1. 7.4 

Maintain pressure between 100 and 200 psi above the 
saturation pressur� 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. 

tiOTE: When first taken solid (i.e., pressure sharply 
increases approxir.�tely 100 to 200 psi above 
initial pressure), the Pressurizer oay contain 
a superheated, highly compressed steam bubble. 
This bubble will act as an ideal gas while 
suoerheated and will slowly (possibly over 
several hours) collapse due to-cooling through 
ambient losses and leakage. This shri�kage will 
be seen as an ab�onmally large amount of makeup 
required to maintain pressure. 

Maintain prgssurizer temperature in a band of plus oo 
to minus 10 of the initial pressurizer temperature 
recorded in Table A. 

If ma�eup tank le•1el exceeds 45'', divert to letdo1m the 
flow to the R.C. Bleed Tank at the direction of the Shift 
Supervisor-. Lower makeup tank to belo�>J 45" and realign 
f.IU-VS to the makeup tanL 

Follo�>ling the hold period specified in 6.1. 7 .1. slo1·1ly 
reduce pressure to 50 ( + 25) psi above the saturation 
pressure corresoonding to the initial pressurizer tern�­
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 re�ain solid, go to steo 6.3. 

5.2 Drawing a Bubble in the Pressurizer• 

E.2.� O�erate pressuri�er heaters as necessar-y to establish the bulk fluid 
te�perature in the pressurizer at the saturation te�ocrature for the 
ordered pressure 1·:hen the bubble is drawn. !:aintain this ter::cerature 
+ soF for at leas: four hours prior to drawing bub�l�. 

•The ordered orcssure will be specified by R. C. Arnold or J, G. Herbeir 
crior to initiaticn of this procecure. 

1 
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6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 
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While establishing pressurizer te=perature, maintain pressure 
constant at 50 <= 25) psi above the desired pressure vhen the 
b�bble is dra� by varying letdo� flov to the M/U Tank • 

.!!Q!!: During this period • =ak.eup froa the m&keup tank may be 
required to compensate for leakage. If possible, �ru 
tan� level should be maint1ined in the lov eud of its 
control band (appro:d.=ately 30") to provide sufficient 
capacity to receive the flov fr� the pressurizer vhen 
the bubble is dravn. 

If level is greater then 45" iu the Makeup Tank after the 
stabilization period (Step 6.2.1 is cooplete, divert letdo� 
at the direction of the shift supervisor to the R.C. Bleed Tank 
and makeup fro� the Makeup Tank to the Pressurizer as necessary 
to maintain pressure (compensating for leakage) until makeup tank 
level .ls less than 45". 

Place both Waste Cas Compressors in aanual run im=ediately prior 
to cocmencing draving the bubble. (This ensures maximum venting 
capacity to ��keup Tank to preclude spurious release during 
max�·= letdown flov condition.) 

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

Check MU-V-8 aligned to the :·1/U Tank and not to the Bleed Tank. 

Energize pressurizer heaters to maintain pressurizer temperature 
± SOF at the saturation ter.perature corresponding to the ordered 
pressure. 

Increase letdo� to reduce RCS pressure to the saturation pressure 
for the temperature established in the pressurizer. Limdt the 
pressure decrease to 5 psi/ain. 

�: As pressure decreases, MU-V5 cust be opened further to 
maintain the rate of pressure decrease. 

6.2.9 Indication that a bubble has been fo�ed vill include a stabiliza­
tion of the pressure while continuing to letdovn to the aakeup tank. 
!1ark the oakc:tp tank level trace at the point where pressure has 
been stabili:cd. Comolete iable D. Return to nor=al pressure con­
trol using pre"Ssurizer'hP.aters to aaintain 3 band as specified by 
the shi!t supervisor. 

6.�.10 Closely oonitor ll3keup Tank pressure and Au�iliary Building ventila­
tion radiation :onitors. Reduce letdoun flow if ��keup Tank pressure 
exceeds 2 psig or 3 notic3ble rise in activity levels is indicated by 
any upward trend on the Auxiliary Buildin& ventilation radiation oon­
itors recorders, or an individu�l reading greater than t�n (10) tirnes 
the average value prior to co=encins this procedure. CoCifllY with the 
��keup Tank addition rates established by J. C. Herbein. Adjust prcs­
suri�er he3ter !nput to oaintain pressur!:er RTD at the desired 
teoperature ! 5°F. 
NOTE: The response of the roldhtio:'l monitor to an increase in 

Makeup Tank room activity vill be delayed. 

! 
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6.2.11 It is intended to draw a total of appr9xi�ately 20 inches of 
Hakeup Tank level from the pressurizer. Hhen 20 inches of f�keu� 
Tank level increase have been observed, adjust makeup and letdo�n 
to stabilize makeup tank level at a constant value. Also, stop 
dra�ing the bubble if either: 

A. A noticeable increase in �keup tank level is not observed 
within 10 minut�s or increasing letd�1n flow per step 6.2.7. 
This is an indication of an i�proper valve lineup, instrumen­
tation failure or loss of letdo\�n. Go o;o EP-5 to restore 
letdown flow or: 

8. Pressurizer pressure fs reduced to 25 psf belo\·1 the ordered 
pressure. Hhen pressure control has been re-established to 
within 25 psi or ordered pressure, complete the drawing of 
the bubble as noted above. 

6.2.12 Stabilize 11akeup Tank level. Operate pressurizer heaters as 
necessary to maintain ordered pressure� 25 psi. Comolete Table E. 

6.2.13 Detennine estimated pressurizer level as follows: 

Utilize Tables C, D and E. 

From Tables C & D deternine the nu�ber of inches added to the 
makeup tank before the bubble was formed. (Table 0 value -
Table C value) Determine total makeup tank addition fr� Tables 
C & E. (Table E value - Table C values.) 

.-
leak A Tir:te (min.) l 

Lpzr • 429- 1.227 K* (� LNUT -A LMUT)+( .042)(Rate X Since Bubble): 
'TotA'- \wfo.:..:. {gpm) Fomation was 1• 

CNft�,� Started 

*K varies \·lith pressurizer SAT temperature. See Data Sheet 2 for -

values. 

6.2.14 Return to EP-21, substituting the level calculated above for 
LpzrTOF· Re-establish new TOF values in EP-21 for T?zr, rave, 
Lr·tUT and A from Table E. 

6.2. 15 Plot Pressurizer level and reco�ence EP-21 trlcking nethod. 

The final level jn the pressurizer r:tay be above the control 
�and of EP-21. At the direction of the shift supervisor, 
reduce the level of the pressurizer to within the control 
band by either allowing system leakage to gradually bring 
level do�m or if sufficient volume remains, addition letdo\�n 
to the makeup tank. 

. \ 
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6.3 Solid Pressurizer Operation 

During solid pressurizer operation, the pressurizer �ressure shall be 
maintained at least 50 (+ 25) ps_i above the lO\·Iest a;::proved pressure 
for operation with a steam bubble per data sheet 3.•• 

6.3.1 rtaintain pressure by balancing letdown flow with seal injection 
flow. Control press�re at 50 (+ 25) psi above the saturation 
pressure corresponding to initial pressurizer temperature. Use 
11U-'1-S to control letdown flo\-1. 

�OTE: This procedure will reduce letdo·,m flow to a ninir:rur.1. 
Ensure intermediate cooling is secured to letdown coolers 
prior to reducing flow to prevent precipitation. Do not 
exceed 150°F in the Makeup Tank. If letdown is lost, go 
to EP-5 - loss of Letdown. 

6.3.2 r�intain pressurizer temperature: (All 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 50°F greater than the highest TH. (To insure 
pressurizer remains the hottest place in 'the RCS.) 

3. At least 50F 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 per data sheet 1.** 

NOTE: If low level in the Pressurizer causes loss of 
Natural Circulation, go to EP-34 Loss of tlatural 
Circulation. 

6.3.3 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 thrOUCJh these •1alves. Ne\·1 leakage calculations will 
be needed to determine :henew leak rate. Refer to EP-21, loss of 
Pressurizer level [ndic,tion . •  

6.3.4 Every 1/2 hour, record the data listej in Table F on data sheet 2. 

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

6.3.6 If makeup pu��s are lost or seal injection is secured. go to EP-9. 

••Data sheet 3 �ay be revised by R. C. Arnold or J. G. Herbein in agree�en: 
with overall plant status. 
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DATA SHEET 3 

tl1-nirnum AllO\'Iable 
Pressurizer Pressure 

275 psig 

f·:inimu:':l AllOI'Iable 
Pressurizer Temperature 

414.2JOF 

1 

• 

; 

l • 
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