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LOSS OF PRESSURIZER LEVEl. U.1>ICATIO~ 

PIJRPOSE 

The intent of this procedure is to track pressurizer level after a loss of 
norcal level indication utilizing an empirically derived relationship between 
~lake Up Tan~ level, pressurizer level, and RCS leaka~e. Perio~ic checks and 
updates ~~ll be made utilizing the test equipment installed on the pressurizer 
~ater spaee sample line and pressurizer temper~ture (RTD) voltage output to 
determine actual level. 

1. 0 I::ITtAI: CO:IDITIO::s 

1.1 Pressurizer level is being maintained in a band of 
375 ' _:25 inches. 

1.2 RCS pressure is being maintained between 300 and. 1000 ~lth ~ 
bubble in the pressurizer • 

. 1. 3 The pressurizer. ·temperature transmitter selector switch on the 
control panel must be CAUTION tagged to require Shift-Supervisor 
permi-ssion to operate. After any readings_ taken on. tT-l the 
switch must be selected to tT-2 . This will allow TT-2 to read 
out on tho pen recorder and provi~e TT-l as the point monitored 
by the computer. 

1.4 Pressuri~er heater· interlocks disabled to prevent level failure 
from ~ausing los~ of heate~s. 

1.5 Temper3ture of RCS is between 160° and 280~F. 

1.6 RC-V2, RC-2 and RC-VlJ7 shut. 

1.7 HUV 8 is aligned to the =-ke-up t~nk. 

2. 0 SY:·:rTO!iS .. 

2.1 Failed pressurizer level indic3tioo. Level ir.strument should fail 
to midscale, but m&y fail high or Lov. 

2.2 P.retsuri:er level annunciator soun~s. 

2.3 Pressurizer level ~teady with changl~g p~ant par~ettrs . 

3.0 ~~T£. ACTtO~ (FirstS Min.) 

3.1 Do ~c ~ecuu spr~a_y 1f already initiated. 

3.Z Do not ~l~er pressurizer heater alignment. 

3.3 She~ o~ c:hec:k shut ~rov 17 and 18. (Yith 4 lass of indication it 
will be necessar1 to go to shut on MUV lS regardless of assumed 
position.) 
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3.4 Check shut pressurizer vent valve RC Vl37 and relief valve block 
valve RC V2. 

3.5 Check MU V-8 aligned to the make-up tank and ~ to the bleed tank. 

3.6 Record the last valid pressurizer level froQ the pen recorder prior 
to malfunction of the instrument. 

3.7 Start a summary Group including points 389, 1682, 398, 399, 394, 
400, and 341 trending at 1 min. intervals. Secure trending the 
Group Summary at the direction of the shift supervisor. 

3. 8 Record the data listed in data sheet 1. 

4. 0 LO~G-TE~t ACTIONS (After 5 Hin.) 

4.1 Maintain ordered RCS pressure~ SO psig. DO NOT EXCEED 1000 psig. 

4.2 DO ~OT VENT THE PRESSURIZER. 

4.3 Maintain constant reactor coolant temperature during first 4 hours 
following loss of all pressurizer level indication. Subsequent 
shrink due to cooldown must be compensated for by periodic additions 
per section 5.4. 

4.4 Maintain MU-VB al igned to the makeup tank . If diversion to the RC Bleed 
tank is necessary, obtain permission from the shift supervisor to 
reposition HU-VS. Note the level in the RC Bleed Tank before and 
after MU-va is operated. Convert this level change to gallons. Enter 
on data sheet 3. 

4 . 5 Maintain pressurizer le•1el utilizing the method outlined herein. 

4. 5.1 Ever; 2 hours calculate the pressurizer level using data sheet 3. 
Utilize the best esti=ate of leakage rate as listed in data sheet 5. 

4. 5.2 Plot the value obtained from 4.5.1 on a pressurizer level vs. ti~e 
trend plot. 

4.5 .. 3 Control level within the band of 375 !:.,25 inches. 

4.5.~ P'-riodic additions must be m3de to compensate for leakage in the 
RCS . Mini~i:e the nu=ber of addition~ by u~ilizing the full 
range of the control band. 

A. The change in pressurizer level re~ulting from an addition from 
the ~ can be calculated as follows : 

4L_ • ~ 
!'ruT •• UT 

Before After 
Addition Addit ion 
to RCS to RC:S • 

K • Function of pressurizer saturat ion temperature. See data sheet 3 
for vctl!Je. 

• 
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So as an example: required control band 350-400 level 
calculated per data sheet 3 • 352, pressure • 900 psig. 

Calculate amount to be pumped out of makeup tank and into RCS 
as follows: 

ALpzr s 1.227(K)(ALMUT) so AL~zr ~ • ALHUT 
.1. 2 '~ 

At.pz~. • · 400 · :. 35 2 • · 48 inches 
Desired Calc. 

K • .986 (for 900 psig) from Data Sheet 3 

ALHUT • 48 .. 40 inches 
ID27)(.986} 

So to raise pressurizer level to top of band, i.e •• ·400", 
pump 40 inches out of makeup tank to RCS. 

CAUTION: 1. DO NOT fill makeup tank from other than letdown 
while making RCS addition. 

2. DO NOT lower makeup tank level to less than 20" 
while makeup pumps are running. 

4.5.5 Refill the makeup tank as necessary to a level within the control 
band specified by the shift supervisor. Hakeup tank has a capacity 
of 30.8 gal/in. 

4.6 ~taintain a record of additions to the M/U Tank by completing data sheet 2. 
Use the totalizer (Jf available) as the means of determining actual gallons 
added to the makeup tank. 

4.7 Between RCS addition, at least every 8 hours determine pressurizer level 
utilizing the DVM method as outlined below. This method measures the 
pressure exerted on the ~ater space sample tap in the wall of the pressurizer 
and the saturation temperature of the bulk fluid in the pressurizer. The 
pressure on the water space sample tap includes saturation pressure + the 
height of water in the pressurizer. The saturation temperature of the 
bulk fluid is converted to saturation pressure in the pressurizer. By 
taking the difference in these two pressures (PSAT + ~ - PSAT) a ~P is 
detennined which can be directly correlated to pressurizer level(~) using 
the curve of Figure 1. This measurement is highly sensitive to equilibrium 
conditions within the pressurizer and is used as an additional info~tion 
point as to actual pressurizer level. No action is required based on the 
magnitude of this value. 

4.8 .Between additions, at least once every 8 hours determine pressurizer level 
utilizing the following DVM method. 
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4.8. 1 Stabilize pressure +50 psig within the pressure band specified 
by the shift supervisor. Maintain pressure and heater input as 
constant as possible during the five minutes of data collection. 

4. 8. 2 Check CA V3 and CA VlO open.· 

4.8.3 Compare the output of the digital voltmeter (DVM) monitoring 
. pressurizer \~ater space pressure tlith the indicated RCS pressure 
· on the installed plant instrumentation. 

Conversion: [CDVI~ Voltage) {137 .5fl - 275 psig • Pressure 

NOTE : If a primary sample has been drawn since the last level 
determination, there is a potential for an improper 
valve lineup. If erroneous indication is noted in step 
4.8.3 above, re-verify the valve lineup per Z-107 to 
ensure the pressurizer pressure transmitter has been put 
in service. If valve lineup is correct, contact the l&C 
shop to trouble shoot the transmitter and/or the digital 
voltmeter. 

4.8.4 Station a man to read the pressurizer bulk fluid RTD as read on 
the digital voltmeter installed on -the output of the linear bridge. 
(Cable Spreading Rm. ). 

4.8.5 Establish communication between the man reading the pressurizer 
water space pressure and the man reading the DVM on the 
pressurizer temperature output. 

4.8.6 Simultaneously read and record the OVH readout at both stations 
on Data Sheet 4. Repeat thi s process five times at 1 minute 
intervals. 

4.8. 7 Calculate level per equation on data sheet 4. Average the f fve 
readfngs and plot this value as a • on the pressurizer level plot 
established per 4.5. 2. 

4. 9 As determine:Sby the shift supervisor, the plant will -be periodically 
taken sol id per Z-63 and mass balance performed to determine actual 
pressurizer level before and after the bubble fs redrawn. In addition, 
wh il e soli d, an accurate leak rate can be determined using Z-63. 

. ' 

• 



·' 
.. 

-5- EP-21 5/8/79 Rev. 6 

4.9.1 Following redra~1ing the bubble per Z-63, reset the pressurizer 
level vs. time plot to the level determined in Z-63 as follows: 
On Data Sheet 3, enter the time of failure (TOF) val~es for the 
following items as recorded on Table E of Z-63: (Tave>• (LMUT>• 
~nd (Tpzr>· 

-4.9. 2 Restart the cumulative values of A (gallons added to the makeup 
tank} and lltime since the time at which Table E was completed • . ·· -:: 

4.9.3 Inplace of pressurizer level at time of failure (Lpzr TOF) insert 
the level calculated in Z-63. 

4 . 9A Enter the new leak rate (calculated in Z-63) into Data Sheet 5. 
Utilize the new value as "1" to calculate lpzr per Data Sheet 3. 
Inform shift supervisor of the new leak rate . 

4.9.5 Continue to plot new level . Annotate o~plot the date and time 
or the new _point per Z-63 control level per Section 4.5 

4.10 loss of pressurizer level (high or low) . 

4.10.1 LOW level. 
A. Indication. 

Rapid superheating of pressurizer steam volume as indicated 
by sudden increase in pressurizer temperature RTD readout. 

A deviation from the null value being trendedon the lo,., level 
brush recorder in the control room. 

B. Immediate Action. 

(1) Secure all pressurizer heaters. 

(2) Open or check open 1-tU-VlS, Close MU-VS. Using MU-Vl7 raise 
pressurizer level by pumping 20 inches out of the makeup tank 
at a rate of 1 fnch a minute ar until the value trended on 
the low level brush recorder returns to its initial value, 
whichever occurs first. t-«>rUTOR RCS Pressure. 

This rate of addition may increase pressure at higher 
pressurizer levels due to bubble compression or 
taking the plant solfd. EXTREME CAUTION must be 
exercised when raising level. DO NOT EXCEED PSAT 
+ 200 psig. 

(3) Allow plant to stabi lize. 

(4) 

(S) 

(a) 

If brush recorder has returned to normal , re-energize 
heaters and return to normal level control . Closely monitor 

fressurizer tempera ture. 
f brush recorder has not returned to normal, slowly increase 

pressurizer level in by pumping 5 inch increments out of the 
makeup tank wh fle carefully moni toring pressurizer temperature 
and pressure. 
When an add i t ional 30 inches out of the makeup tank have 
been added, or the brush recorder returns to i ts ini t i al 
va lue, stabilize ~ruT level • 

.__-------~--------------- · --

a 



(b) 

(c) 
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Re-energize pressurizer heaters in the lower bank (BK1,2,3)first 
to regain normal pressure control. Closely monitor 
pressurizer temperature for an indication of abnormal 
temperature response. 

Tr6uble shoot the low level brush recorder to determine 
its operability. 

{d) If no obvious reason can be found for the decrease, 
consideration should be given to taking the pressurizer 
solid per Z-63. If a loss of pressure control i~ experienced 

concurrent with these indications, proceed to Section 4 
of EP-33 utilizing the LPI pumps. 

4.10.1 High pressurizer level 

A. Indicated by increasing RCS pressure (greater than PSAT). 
This indication only occurs if for existing PZR temperatures 
the pressurizer is near solid. 

(1) Take manual control of HU-Vl7 (if being used) and ~fntain 
the existing makeup flow rate. Use HU-VS for pressure 
control. 

(2) Shut/check shut RC-Vl, RC-V2, and RC-Vl37. 

(3) Secure all pressurizer heaters, record the RCS pressur~ 
and mark the pressure recorder chart . 

(4) Proceed to Z-63. 
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Console Pen Recorder 
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Console Pen Recorder 
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-:--~·-~ --: ·-· . ·-- ... -·' .. .. . · .. .. . 
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Console Pen Recorder 
Tc 

Console Pen Record!r 
I·:.U Tank Level 

Console 
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Console 
HU Tank Press 

OSTG Op~rating Range 
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O~TG Operating Range 
~vel 
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Uppt!r Ca·lf ty Press 
:tot A 
?.CPlB 

?.~2A~------------------~-----------------------~ !\tP2a 

Sea 1 Leal<:age 

ero ,~ 

lorD 10 

P.C? 2a 

Seal Injection 

I?.CP lA 
iitD 2~ 
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RECORD OF ADDITIONS TO HU TAllY. 
(Use TotaHzen 

TOTALIZED CU:·IULAT IVE -
FLO\ I TO TOliALIZ£0 FLOH 

TIN~/ W\KEUP TAifK TO HU ( TK SlriCE 
DATE (qdl.) TOF :cral. nnnAL 

-. - .. . ___ ._.:; . . . 
: !. ' -. ·- · ~· .-~·-~ .. . . . . " 

' 
.. -. ·- . ...... . . . 

-: .. . -. . 
> . . - . . . . - : ... -. ~ .. . . ~-- . 
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.. 

. 

.. 

. 

,_ 

" 

• 
. . 

! 
I . 



EP-21 Rev. 6 4/30/79 • 

DATA SHEET 3 

PRZ LEVEL CALCULATION 

1. L• (PRZ TOF taken from value recorded on data sheet 1) • inches. 

3. K • See table PZR Pressure vs. K below • 

4. ~ L HUT • (HUT per recorder level) _____ inches - (HUT level@ TOF) _____ inches • _____ inches. 

S. A • (Total additions to HUT since TOF from Data Sheet 2) • _____ gal. 

6. 4 T PZR • (te:a:p. PRZ) ~°F - (teiiiP• PRZ @ TOF) __ °F • __ or. 

7. j • leakage RCS • ....:......__ CPM. 

8. A T.f.:~~e • (present time - TOF) • __ houn. 
,!!.Z PRESSURE 

200 

::QUAT ION 

*Lpza • (item 1) + 1.5 (item 2) - 1.227 (item l)(item 4) 
+ .0398 (item 3)(item 5) + .287 (item 3)(item 6) 
- 2.5 (item 7)(item 8). • __ inches. 

"i.rza • L + 1.5 Tne - l.227K(4L HUT) + .0398K(A) + .287K 
(AT PZR) - z.5.f.( tilllfl) • _inches. 

*~zR • ( )in,+ 1.5 ( )°F - 1.227 ( )( ) inches + .0398 
( )( ) gal. + .287( X )OF - 2.5 ( )gpm( )hours 
• __ inches. 

*record and plot 

300 
400 
500 
600 
700 
800 
900 

1000 l 

K 

.ss-o 

.875 

.897 
• 916 • 
.935 
.951 
.970 
.986 

. 

• 
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Time Water S()__ace Pressm·e Pressurizer Temperature tP 
DVtl PS19 UVtt aelr{l . >< (Volts) fm Eq 1 (Volts) fm Eq 2 PSAT (Psia) fm Eq 3 

I · 

. 
i 
I 

Eq 1 llater 5p 

Eq 2 Pressurizer Temper~ture 

I 

I 

g) = {13/ . ~ 

(Of) = (101 {Volts)) 700 
20 

Eq 3 ~P(psig) z Water Space Pressure+ 14.7 - PSAT 

Average 

I 

To dete~ine PSAT - interpolate in the steam tables to the right for the t~rature 
calculated in equation 2 as follows: 

1. Determine pressurizer temperature from equation 2. 
2. Find the nearest temperatures (high and tow) in the steam tables to the right. 
3. Determine the difference in the two nearest temperatures and their corresponding 

saturation pressures . 

•. 

i 
I 
1 

4. Determine the difference between pressurizer temperature for equation 2 and the nearest 
low temperature. 

5. Divide the temperature difference calculated in 4 by the temperature difference in 3 and 
multiply by the difference in pressure calculated in 4. 

6TOF (4) X 6P(4) mm 
6. Add the product to the pressure associated with the lower temperature noted in 2. 
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DATA SHEET 5 

RECORD OF BEST ESTir-iATE LEAKRATE TO BE 
USED HI EQUAilOII 1 Or~ DATA SHEET 3 

TO BE USED 
AFTER TU:E/OATE . 

SIGNATURE 
(Shift Supervfso.4.,jr)~-

. , - ..• 

! 
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