
ffECEfVED BY DTIE OCT 2 1970 

DLCS 5000270 

DUQUESNE LIGHT COMPANY 

Shippingport Atomic Power Station 

Q~~;f" 

OPERATING REPORT 

Second Quarter 
·1970 
Contract AT-11-1-292 

United States Atomic Energy Commission 
r 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



I .: 

'· 
' ·Duquesne.Light Company 

Shippingport Atomic Power-Station 
-Power Stations Department 

QUARTERLY OPERATING REPORT 
Second Quarter .1970 

:OLCS 5000270 

Approved by~-~~~~~~~~~~~----~~ 
0 J o . ~issert 

Superintendent 

. Contract AT-11-1-292 

.---------LEG A L N 0 T I C E ------, 
This report was prepared as an account of work 
sponsored by the United States Government. Neither 
the United States nor the United States Atomic Energy 
Commission, nor any of their employees, nor any of 
their contractors, subcontractors, or their employees, 
makes any warranty, express or implied, or assumes any 
legal liabiijty or responsibility for the accuracy, com­
pleteness or usefulness of any information, apparatus, 
product or process disclosed, or represents that its use 
would not infringe privately owned rights . 

United States Atomic Energy Commiss~on 

. M.ENT IS UNL1MI'l."Sl~ -~ 
F TT:IlS. ooCU . Af'" 

·'ft!TI®.U'flON 0 . ) I th~ . 

' 



TABLE OF. CONTENTS 

~., 

Pref~ce i 

1. SUMMA~Y OF OPERATIO~S 1 

:l • SUMMARY OF STATION PERFORMANCE 4 

3. CHEMISTRY 5 

4. MAINTENANCE 13 

5. TEST PROGRAM ~q 

. .6 • GLOSSARY 20 

--



e-

Preface 

·This. Quarterly·Report .is prepared and issued by the·Duquesne ·Light Company 
to disseminate information relative to all .significant activities conducted 
at the Shippingport Atomic ··Power Statioq.. Consistent with the premise that 
Shippingport was .built to provide information and not power.at competitive 
costs, this report makes no effort to analyze .power.production .costs and 
makes no deductions regarding costs .which might be achieved if Shipp~ngport 
had been built and operated solely to produce power. 

In preparation of these reports, it has been presumed that the reader has 
a working knowledge of nuclear reactors, reactor technology and/or electric 
utility generating station .. operations. The reader is reminded, however, 
th!it this is .an operating report rather than.a technical report. Anyone 
desirous of .obtaining. advice .on .recent .technical progress related. to .the 
nuclear portion of the Shippingport Atomic Power Station ts therefore re­
ferred to. the ·Un.i ted. States. Atomic Energy Commission, Office of. Technical 
J;nformationExtension .at Oalt Ridge, Tennessee, where this information is 
readily available. 
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1. SUMMARY OF OPERATIONS 

During the second quarter of 1970, the Shippingport Atomic Power Station was 
operated as required for Duquesne Light Company system load demand, testing 
and, maintenance. Two scheduled shutdowns and three power operation scrams 
qccurred during the quarter. The lD reactor coolant loop remained isolated and 
drained for .heat exchang~r tube .leak repairs. 

A s~heduled shutdown .occurred .on April 10 for operating temperature reactor 
paysi~s testing. Repairs were made to leaking valves in the main steam system 
and turbine .at this time. The station was returned to service at ll:SS PM on 
~prU 12. 

Ashutdown.and plant coqldown for maintenance and testing w~s undertal<en on 
April 17. The.reactor p~ant was cooled to 1200F with the lAC Core·Removal 
Cooling_System in service from Apri~ 19 through April 28. D~ring this 
shutdown, a small ~eak was discovered at one of the reactor core flow measurement 
instrumentation lines. The leak was successfully repaired. The Nuclear 

·Protection System (NPS} Channel lB Compensated Ion Chamber.was repla~ed" 

Modifications were made to the station switchyard during this plant outage. 
The$e modifications will permit interconnection of the existing Shippingport 
Atqqiic Power Station switchyard ~nd the Beaver Valley Power Station switchyarc;l, 
n,ow _under construction. During this work, it was necessary to disconnect the 
station from its normal AC power source. This provided the opportunity to condu~t 
ti ve loss of AC power casualty drills. Additional casualty drills relating to 
cont~iner radioactivity, circu~ating.water interruption.and control rod drop 
were also performed during the shutd.own for operations group training. 

Follpwing the removal from service of the lAC Core·· Removal. Cooling· System .on 
Apri). .28, cold .and hot plant reactor physics testing was undertaken. Two reactor 
scrams occurred duri:t').g the testing p~ase. The first, on Apri.l 29,. was caused by 
a defective 24-vol t power supply in the Nuclear Protection .System chann.Ed lA 
}?istaqle circu~try. This QlOdule was replaced and test·~~-g reE!,umed. On May 4, ... 
a se'conc;l scram occurred, due to a high in.termediate range' power ·level of 1 x 10""7 
amperes during hot plant testing conditions. The high level was attributed to 
an ipsertion of positive reactivity from a 6°F plant cooldown initiated .when 
filHng the boiler steam drums with the reactor initially critical .at l.x 10-10 
amperes. 

On ~y 5, high radiation and contamination levels were detected in the lBD 
purification demineralizer cubic~e area. The source of these levels was leakage 
from the container used to collect the reactor coolant and crud which wer·e :back»· 
flus~ed-from~the Aamineraliz~t.vertt line··durirtg the filling of the demineralizer 
on April 25. Entry into the reactor plant containers was r'estricted until 
decontamination of the area was completed on May 8. 
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pummavy of Operations DLCS 500027C 

Tes,ting of reactor and turbine plant :relief val v2s was pe;~formed May 7 th:ro;1gh 
9. , Tpe station Nas ;;·2t1!.~:·n2d to service at 3:56 PM on May 10. 

A., full reactor scram occurred on May 12 ~vith the cause a malfunction of the 
pressurizer pt;"essure wide range indicator-controller. Following the scram, attempts 
to duplicate the malfunction vle;:e unsuccessful, During this shutdown, the NPS 
detector for channel lD ~"as :replaced. The station. v1as placed in service- at 1: 38 
AM 9n May 13 and n~w base values for. th:2. NPS channels were determined. 

A paJ:t:la~ sc>:aro on May 21 ~'1as attributed to a malfunction in the NPS channel lA 
circuitry. Since no &efective components could be detected at the time, the 
chaimel' s solid-state modules were replaced and power operation restored .at 
3: Jl1 AM on May ?.2. Channel lA vJas removed from service for observation of further 
malfunctions. None were detected and the channel was returned to service on 
June 6, 

A partial scram occurred on June 17 when the detector coil for the lA reactor 
put let valve malfunctioned, initiating a signal which shut down _the lA reactor 
coolant pump. Th~ valve position detector was replaced and the statioa returned 
to pow~r at 7:24PM. 

On June 22, work was undertaken to prepa~e the Heat Dissipation System for operation 
in anticipation of the return of the lD reactor coolant loop to service and 
operation.of tqe reactor at 100 percent power. · 

There was one shipment of solid radioactive waste for off-site disposal during 
the second .quarter. This shipment of 532.3 millicuries of radioactivity was 
contained in 13l• drums weighing 29,940 pounds, 

-2-
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DLCS 5000270 

2. SUMMARY OF CORE 2 . STATION PERFORMANCE 

Electrical. output (Gross) to date. . o • • o kwqr 2,446,859,700 

·EFPH to date (Blanket operating t;ime) .• hr 16,965.9 

EFPH to date (Seed 2 operating time) •• . . hr 3,31,3.9 

- EFPH for the .quarterly period o • • o . o • • • hr 492.2 

Hours reactor critical to date o . hr 36,555.1 

. Hours reactor ~ritical for. the quarterly per:i,od. • ... hr 1,695.2 

No.1 iliain.unit service hours (quarterJy period) . hr 1,525.9 

Net Station_output.(quarterly·Period) .• kwhr 57,314,000 

No. of forced outages* 3 

* Interruption of electrical output due to protective relay action and/or 
operator action as required to protect the-Station, 
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3. CHEMISTRY 

In the second quarter of 1970, ·the chemistry section maintained the various plant 
syste!:fS in accordance with chemical specific~tions •. Portions of the following tests 
were performed in conjuncti,on with the test program: 

DLCS 58001 - Reactor Coolant Fission Product AcUvity 

DLCS .59201.- Reactor Coolant -Crud Study (Periodic Sampling) 

DLCS 59203 - Reactor Coolant Crud Study (Crud Fractionation) 

Reactor Plant 

The .lD reactor. coola~t loop. and. the lBD purification demineralizer remained .out .. of 
service ,the e~tire .quarter. ·Water .cpn:ditions .of the lA, ·lB and lC rea~tor 
coolant loops were maintained .in.accordance .with the station ma~ual. The.operating 
water conditions observed during_power operation .are summarized in Table.!, .No 
out.of specification primary coolant conditions were observed while at power 
during the quarter. Table II summarizes reactor coolant conditions while the 
station was shutdown, On May 7 arid again.on.May 9, hydrogen .additions to the 
pri~ary coolant were required due to low, out .of specification pri~ary coolant 
hydrogen concentrations .which occurred during plant heat up and testing. All 
.other required chemical conditions were maintained while shutdown. 

·The .Component Cooling. Water System met.required chemical specifications throughout 
the report period. Exhaustion.of the lB Canal Water·nemineralizer resin. in June 
t;esulted in the canal .water slightly exceeding the specified maximum conc;luctivity 
of 5.0 micromhos. The lB. Canal Water Demineralizer was isolated and its resin 
discharged·. On June 30, a satisfactory effluent was obtained from the outlet 
of the lA Canal Water ·Demineralizer. rhe primary charging water remained out of pH 
and ·conductivity specifications due to the unresolved problem .of the presence of 
ammonium hydroxide in it, The chloride content of the charging water remained 
below 0.05 ppm, Chemical conditions of Reactor ·Plant Auxiliary Systems are 
summarized in .Table n;t: ~ 

The csl,38 activities of the reactor coolant remained relatively cons~ant during 
this quarter. All values are corrected to a standard base of 67 percent reactor 
power, four reactor coolant loops, two purification demineralizer ·loops in service 
at 33,000 pounds/hr flow through the demineralizers and 5360F 7avg-.operation. 

Average Cesium - 138 Activity 

Montll dpm/ml uc/ml No. of Observations 

April 496 2.26 X lo-4 10 
May 543 2.47 X Io-4 2 
June 527 2.40 X lo-4 7 

~5-
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On J~ne 27, 1970, at 3292 ~FPH, the reactor tritium activity was 1.4 uc/liteE; 
This.value is slightly lower than previous Core 2 Seed 2 tritium ·a~tivities. 

During the second quarter, several tests were performed in conjunction with the 
te~t program. DLCS '58001, Reactor Coolant Fission Product Activity, was performed 
April 12 'and 13 at 2946 EFPH. Iodine 131 and 133 analysis did not show any 
evidence of fuel failure. Samples for DLCS 59201, Reactor Coolant Crud Study 
(Periodic Sampling), were collected each month during the quarter. CoUections 
obtained in May and June were discarded due to loss of portions of the s·amples. 
Analysis of samples obtained April 5 remains in progress. Two sample collections 
were obtained for DLCS 59203 Reactor Coolant .Crud Study (C:rud. Fractionation)~'. 
Analys:i:s'of these samples remains in progress. 

The lBD purification loop remained out of service the entire quarter. The plant 
was operated with the lA, lB, and lC reactor coolant loops and the lAC purification 
demineralizer in service with flow at 33,000 pounds per hour. A fresh charge of 
ammoniul'(l hydroxide resin wa~:> installed in the lAC purification demi11etalizer on . 

. Ap:ri~ 30. .. Gross non-volatile .gamma activities after 15 rninutes decay 
ranged from 11,103 cpm/ml at 11 percent reactor power to 71,236 cpm/ml at 67 
percent ·reactor power. 

During the report period, the lAC purification demineralize~ produced decontamination 
factors of 137 to 725 as counted after a 15 minute decay period. Of the eight 
routil}e weekly crud .~amples obtc:1.ined, specific activities ranged from 2.06 x 107 

cpm/mg to 4. 49 x 107P cpm/mg after a 120 hour decay. The crud concentration ranged 
from.2.77 ppb to 4.37 ppb. · 

Turbine.Plant 

The lD reactor coolant loop heat exchanger remained out of service during the 
entire quarter. The lA, lB, and lC reactor coolant loop heat exchangers were 
utilized for all power operations. There were several lay-~ps during this 
period. Hot lay-ups occurred during the following time periods: April 10 to 12, 
April 18 and May 3 to 10. No evidence of primary to secondary leakage was 
detected in the heat exchangers. No problems were encountered with the chloride 
builq-up rate in the secondary water due to circulating water: to secondary water 
leakage. Chemical specifications were maintained for the heat exchangers during 
operation .without exception. On May 12, lll and lC ht~at exchangers d:ld not meet 
the minimum specified pH for lay-up following an inadvertent reactor scram. One 
instance of .the hydrazine residual falling below the specifi~~d minimum occurred 
during cold lay-up. No further difficulty was encountered following corrective 
treatment. 
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Radioactive Waste.Disposal .system 

The radioactive waste disposal ion e~cha.nge system was used to process liqu~d 
w~ste from four surge tanks. Radioactive liquid waste from eight chem±cal 
waste tanks was processed through the evaporator,, The effluents of these 
two pr¢cessing systems were combined at the test tanks, This method 9f.operation 
(mixed process effluent) was initiated in the-forth quarter of 1969. The 
difficulty encountered with this method is that .tne ... evapor.ator 
effluent is not as uniform in quality as t:hat of the ion exchangers. Th;ree::test 
tanks were returned t;o a surge tank. The Xeq~ .activity'.cif 'the ··vent 81!1S::sys.tem 
rang'~d .. ~rom' background ·to 3. 32. dpm/cc ·: (:l.:i4. x. 10··6 uc/cc) .. during. the quartei'~. 
r : .. • . • •• ••• •• •••••• :: • ·•· •• .!· : . . .· ·c ... ·: . t :· ~ • 

-7-
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Chemical .Condition -

pH @ 25° C 

Specific 
Conductivity 
umbos 

Ammonia - ppm 

Total Gas ~ cc/kg 

Hydrogen . -. cc/kg . 

. TABLE I 

Reactor Coolant System 

· Water Co~9itions and Chemical Adjustments 

Operating Conditions 

.Analytical Results 
Specifications Min. Max. 

' 
10.20 + 0.10 10.10 10 • .30 

---- " 30 57 

-c.-- 16 26 

125 Maximum 52 .112 

10 - 60 27 53 

,. 

Nlli.OH 
Additions .Degassification 

Liters Hours -- .~. -
121.9 76.75 

-
-

-

.. 

·' 
·" 

. .. -
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TABLE II 

Reactor ·coolant System 

Water Conditions an9 Chemi,~al·:Adjustments . •. .. . . . . . . . 

Shutdawn Conditions 

NH40H 
A~lytical Results Additions Hz Addition 

Chemical Conditions TemP. SPecifications Min. Max. ., Liters cu .. 'ft. 
' ' 

pH@ 25° C > 200<)' 10.10 - 10.30 10.10 10.27 17.6 80 
< 200<7 6.,0 .. '10.50 9.45 10.16 6.0 0 

·Total Gas - cc/kg > 200"F 80 Max l 17 79 
200°F I 

< 25 Max* l 16 16 I 
I 

cc/kg 200°F 10 ... 60 I 
6 Hydrogen ~ > I . 41. I 

< 200"F 10. 10 

Oxygen - ppm_ .··> 200°F < 0.14 o.oos. 0.01.0 
< 2000r < 0.3 o.oos . 0.015 

Chloride·- ppm > 200~ < 0.,1- No Do N.:J. 
< 200"F' <0.,1 N.D., N.D. 

----
Shutdown periods: April 10-12, April 17- May 10,· 1970 (<200"F April 1'8-May 3), -~Y 12,-.M.iy ·21-22.and June 17 

(Due to Reactor Scram). · 

uv 
0 
o: 
0 
N 
...... 
0 

* Degassification to 25 cc/kg must be accomplished prior to reducing reactor coolant pressure below the minmum required 
for reactor.coolant pump operation. 

---------------~------------------------
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TABLE III 

r • Reactor Plant Auxiliary Systems 

Water Conditions 

.. ·Specified 
Conductivity pH at 

System umhos 25° c 
cr04 . • 

Component -Cooling 
.Specifications none 8.30-10.50 500-1000 
Observed 1300-1575 8.99- 9.17 534-813 . 

Coolant Charging Water· 
Specifications 2.50 max. 6.00- 8-.oc none 
Observed 3.5-6 0 9 8.43- 9.4G -

Canal Water 
Specifications 5.00 max. 6.00- 8.0C none 
Observed 2.8~6.3 6.57- 6.89 -

* Multiply tabut'ar value by 4.55 x 1~._ 7 to obtain uc/ml 
** Should be <O .14 ppm· for reactor plant cold -shutdown 
*** Normally near·background 

Cond. ·- Pl m 

Cl - . 

1 ppm max. 
0.5 

0.1 ppm max. 
<~05· 

none 
-

. . . ,., ·. ~ 

.. \ ... ~ 

Gross Gamma* 
Activity-dpm/ml 

Dis. o, 

none none 
- Bkgd. 

none** none .. -

none ·none***. 
- Bk~d-13 ~ 9 
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. TABU ·xv . 

Operating Heat Exchanger Chemistry 

Water Chemistry 

Water OperatinJ:t Heat Exchanszers 
. Conditions S_l)_eci fications lA lB lC lD 

.. 

" ' .45 ·-Salts Min., ' 58 41 1.,. Dis., ~ppm -.... ~ !: 

Max., 1000 
;~ 

178 195 192 ii -
•. '. 
·; 

2 .. Phosphate ... ppm Mi,n .. ~· ! 32 .28 28 
Max. 100. ' 100 100 100 

i 

Je Chloride ~ ppm Min., 0 ' Ool5 0.15 . 0.15 ' .. 
Max. 0,5 ;! 0.49 0.49 0.49 

.. 

,, -. 4., Hydrazine .... ppm l'l:i:!!~. 
(residual) 

y 0.003 .0.021 . 0.027 
Max. 0.094 ' 0.,089 .. 0.090 

I~ ' .. 
5. Silica - ppm Min ... 0 0;,80 1 .. 00 LOO 

25 
I . Max. - ~ 2.60 1- 2.60 -~. 2.90 

25° c 
. 

6 .. pH at Min .. 9.50· i 9.90 9.55 9.57. 
Max .. 11.00 10.70 10.70 - 10.63 

·~:·.o:-v~ . ' 
7. Chemicals Used, lbs. - .. -. 

Na3P04 18 .. 18 1/2 17 1/2 
3/4 

. . 
3/4 3/4 Na2HP04 5 5 5 

NaH2P04 .. 

- -.. 
-- - . 

·.·· 

L_--------~----------------------------------------------------~----------------
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TABLE V 

Non-Operating.Heat Exchangers 

Water Chemistry . 

April 1 - June 30, 1970 

Water Non-Operating Heat Exchangers 
Conditions S_pecifications lA*** lB*** lC*** 

1. 

2. 

. 3. 

4. 

5. 

6. 

* 
** 
*** 

Dis. Salts - ppm Min. --- 83. 50 57 
Max. 1000 184 .. 188 192 

Phosphate - ppm 
(Hot Lay-up) Min. 5 48 22 26 

Max. 100 100 100 ·• 97 
(Cold Lay-up) Min. --- 48 52 ~ 48 

Max. --- 110 110 il.2.0 

Chloride - ppm Min • --- 0.10 0.10 0.10 
Max. 0.50 0.45 0.45 0.45 

pH@ 25°c Min. 10.00 10.10 9.90* 9.99* 
Max. 11.00 10.80 10.81 10.80 

Hydrazine - ppm -· 

(Hot Lay-up) Min. Residual 0.002 0.002 0.002 
Max. --- 2.6 1.4 3.1 

(Cold Lay-up) Min~ 50 22** 22** 22** 
Max. 100 56 66 79 .. 

~-

Chemicals Used 
(Pounds) ...... - - -·- --- .... 

Na3P04 18 1/2 13 . 13 -. 
Na2HP04 9 8 ... -·s· 
N?H4 18 19 1/2 14 1/2 
Out of Specifications due to Reactor Scram 
Out of Specification April 29, 1970, N2R4 treatment corrected the out of specs condition. 
lA, lB, lC under hot lay-up from May 3.-10, May 1~ May 21-22 and June 17, 1970. 

. "i 

lD 

-

~ 

~ 
C"l 
en 

- Vt 
0 
0 
0 
N 
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4. MAINTENANCE 

Routine repairs of major components, instruments~ controls and preventive 
maintenance were performed ·du-ring the quarterly report period. Major components 
which were repaired .or replaced during the report period are summarized a~ 
foll9WS: 

l~D Heat Exchanger 

Repair of the lD reactor coolant loop heat exchanger, which had been undertaken 
during the last quarter of 1969, continued throughout this quarter. Tube removal 
work. and tube plugging .were completed. The removal of all equipment, lead shielding~ 
identification plugs and index sheets was in progress prior to flushing all tubes 
in the unit when-the quarter ended. 

Laundry Service 

The 1-B industrial laundry machine (50 pound.capac~ty) was removed from service 
completely and in turn was replaced by a new laundry machine-of 140 pound,capacity. 
The old machine was worn out and no longer useableo 

Circulating Water Intake 

The river channel area adjacent to the circulating water intake was dredged on · 
May 4 thrm~gh 8, 1970, to remove a sand bar which had rdrm·ed at tbe.. ·- ., 
intake of the Screen House. 

Main Unit Turbine 

Upon observing a steam leak inside the enclosure of the main unit turbine, the 
steam chest cover was removed anQ inspected. It was discovered that steam was 
leaking around the gasket and had eroded a number of areas on the steam chest facee 
It was then necessary to replace the gasket, weld three areas on the steam chest 
face, weld one area on the steam chest cover, clean and repack the throttle pressure 
isolation valves and clean the gib sliding surfaces. After repair and assembly, the 
insulation was replaced and the turbine was returned to service. 

~13-
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River Water Booster Pump 

The river water booster pump was removed from service due to failure of ~he pump 
thrust bearing. It was found necessary to replace the main shaft, impeller, 
wear.rings, shaft sleeves and bearings. The pump was then re-as~embled and returned 
to service. 

Air Cooling System 

There were two components of the Air Cooling System repaired during this quarter. 
During the April 17 thru May 10 station shutdown,.the l~A and l=B outlet 
butterfly valves were overhauled because of excessive leakage ·at ~he seats when 
the valves were pressure tested. The hub seals~and seats on both valves were 
replaced. Following re~assembly, a leak check was conducted and results proved 
the overhaul to be satisfactory. Also the l=A Reactor Plant Container supply fan. 
motor was repaired. It was necessary to clean the motor and instaLl new bearings. 

Water Treating Clarifier 

The .clarifier was removed from service for a complete overhaul. It was necessary 
to replace inner arid outer shafts, support bearings and agitator paddles. Also 
at this time, the sludge scraper was thoroughly cleaned and inspected. The 
clarifier wa~ then re=assembled and returned to service. 

1-B Cool-Down Heat Exchanger Pump 

Under preventive maintenance, the l=B cool-down heat exchanger pump was 9i~assembled, 
cleaned and inspected. A new mechanical seal was installed.· '.The pump was 
then re-assembled and returned to service. 

Reactor Vessel 

During a station shutdown, a primary coolant leak was discovered at a seal weld 
on the reactor vessel at a flow measuring instrumentation connection. The seal 
weld was repaired. 

A previous inspection of the blow~off tank revealed that the .ejector d~scharge pipe 
had a broken mounting bracket. During a station shutdown a new bracket was 
installed. 

-14-
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Heat Dissipation System Steam Stop Valve 

Excessive leakage past the HoD.S. steam stop valve had been determined to be i~ 
the external bypass line. Since the stop valve had an internal bypass, the external 
piping was isolated to correct the problem. 

Sample Train 

Four stop valves in the Reactor Coolant -Sampling System were replaced with new valves 
during the April shutdown. 

-15~ 
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5. TEST PROGRAM 

The primary objective of the test program during the quarterly report period was 
to continue reactivity depletion of Core 2 Seed 2 in order to determine irradiation 
and reactivity-lifetime properties and core power distribution as a function of 
lifetime. Other objectives for this period were to perform periodic calibrations 
of primary plant temperature, pressure, and flow i,nstrumentation. Tests were also 
performed to check the operation of the FEDAL Systems Axial Flux Measurement-System, 
Nuclear Protection System and control rod drive mechanisms. During the scheduled 
station shutdowns, <;>f· 'Ap:tiLl 10: tnrough 12 and April 17 through May 10, reactor 
physics tests were performed. Radiation surveys were taken on the reactor vessel 
head and reactor coolant loops.and purification demineralizers. The reactor 
plant container integrity was checked at the butterfly valves. 

Twenty-eight tests were performed during the report period. Twenty-five tests 
were completed and three remained in progress at the end of the quarter" 

. Table .VI lists these tests and Figure 2 displays the performance dates. Information 
pertaining to chemistry tests may be found in the Chemistry section of this report. 

The Reactivity Loss Rate Coefficient Test (DLCS 64001) was performed April 7 through 
9. A Teme~rature Coefficient of Reactivity at Power (DLCS 63401) of approximately 
-3.2 x 10 D,p/Or was determined on .April 10 with the reactor operating at 67 
percent power and- 2943 EFPH.accumulated on .Core 2-Seed 2. At 1850 hours.-on this 
date, with 2946.7. EFPH accumulated, the reactor was rapidly shut ~own from 67 
percent power and the resulting Xenon Transient (DLCS 63301) was followed. -Peak 
xenon accurred .at approximately six hours following shutdown and the Group II 
contro1.rods returned to the critical height recorded at s~utdown approximately 
20 hours, 20 minutes following shutdown. 

The core axial flux was measured for power range, equilibrium xenon conditions 
(DLCS 63502)_on April 10. Iron-manganese wires were irradiated for five minutes 

·at 67 percent reactor power. On April 11, zircaloy wires were.irradiat;d for 20 
minutes at both peak xenon and the return time for measurement of.the .axial flux 
during the Xenon Transient (DLCS 63503). 

A series .of reactor physics tests was performed during the April 17 through May 10 
station shutdown. The Nuclear Protection System checkouts (DLCS 60801 and 60802) 
were performed April 20 and 21 and May 7 and 8. Critical control rod heights at 
ambient temperature wen~ u~termined for selected sets_of one control rod f4lly 
withdrawn .and an adjacent rod withdrawn to some intermediate height (DLCS 63601) 
fro1:11 April 29 through May 2. Critical bank heights at ambient temperature were 
aJso obtained on May 2: for all possible combinations of control rod groups 
withdrawn to uniform heights (DLCS 63603) except that criticality could not be 
attained for the Group III rods, even when withdrawn to their full 'height. The 
temperature coefficient of reactivity at zero power was determined in the range from 
135°F to 180or og May 2 (DLCS 63201), The reactor coolant temperature was then 
increased to 450 F on May 3 using mechanical heat input from the reactor coolant pumps 
and the pressure coefficient of reactivity at· z~ro· pov-Je:t obtained from 1400 to 2000 
psig .. The temperature was again allowed to increase and the temperature ·-
co~ffic~ent determined from 450°F to 538°F on Hey 4 ,. A reactor scram occurred at 
th1s po1nt and the determination of the temperature coefficient from 5380r 
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was postponed until May 10. The .control rod drive mechanisms were successfully 
tested at operating temperature (DLCS 66101) on May 5. Control Rod Positions for 
Criticality at Operating Temperature (Critical Bank Height and Bank Wo~th Measure­
ments) (DLCS 63701) was performed on May 10 prior to the station start-up. 

The Periodic Intercalibration of Temperature Sensing Elements (DLCS 60901) was 
performed April 12 and May 5 through 7. The platinum resistance bulbs we~e 
calibrated. They were then installed in the lA, lB and lC reactor coolant loops 
and pressurizer on April 29. A comparison of the reactor plant pressure 
instrumentation was made on April 12 at operating temperature and pressure (DLCS 
61002) in order to determine what pressure instrumentation required calibration 
during performance of the Periodic Calibration of Pressure Instrumentation. 
The pressurizer wide and narrow range pressure and lC reactor 6oolant loop pressure 
ins~rumentation was calibrated from April 20 through 27. The lD reactor coolant 
loop pressure instrument was calibrated on June 19. Pressurizer level wide and 
narrow range indicators (DLCS 61201) and lA, lB and lC reactor coolant loop flow 
instruments (DLCS 61301) were cal.ibrated on June 16, All of the above calibrations 
were performed in conjunction with the calibration of the: Data Acquisition System 
(DLCS 60401). 

The seed fuel assembly at core location E~lO was monitored by the FEDAL System on 
April 1.2 and May 10 during station start~up (DLCS 58301). The tests yielded 
normal results indicating no cladding failures in this assembly. 

The FEDAL System Checkout Test (DLCS 58201) was performed from June 22 thru Jun·e 
24» followed by the FEDAL System Operational Test (DLCS 58401) on June 24. 
Because the FEDAL System could not be placed in the normal system arrangement (a 
valve was stuck in the closed position), the operational test was terminated with no 
Q.ata obtained. 

Radiation surveys were performed on the reactor coolant system piping and components 
(DLCS 58501) on April 20. The reactor vessel head was surveyed (DLCS 58601) on 
April 21 and a radiation survey of the lAC purification demineralizer (DLCS 58502) 
was perfofmed on June 10. 

The Reactor Blant Container integrity was checked at the butterny valves (DLCS 
56802) April 25 thru April ~8. This test was perform~d following extensive repair 
of the exhaust butterfly valves. An acceptable leak rate was obtained for both 
the supply and exhaust valves. 
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TABLE VI 

Tests~Performed During Second Quarter of 1970 

DLCS 5680211 

, DLCS 5800112 
. DLCS 5820126 

DLCS 5830186, .87 
DLCS 5840125 
DLCS 5850127 

:D~CS.5850206 
.D4CS 5860113 
DLCS 6080105 

: DLCS 6080205 

.. DLCS 6090110 
·DLCS 6100108, 09 
DLCS 6100201 

DLCS 6120106 
· DLCS 6130109, .10 
: DLCS 6320105 

DLCS 6330111 
DI.;CS 6340109 

·DLCS 6350225 
DLCS 6350310 
DLCS 6360106 

:OLCS 6360307 

. DLCS 6370109 

·DLCS 6400110 
··DLCS 6610105 

. Reactor .Pla~t Container. Integrity Test :(Butterfly Valve 
.Test) 
.Reactor Coolant Fission .Product Activity 
FEDAL.System (Checkout Test) 

·FEDAL System (Oper~tion During:Station .Start-Up) 
FEDAL System-Operational Test 

·ExternaL-Radiation Levels;of-Reactor:Coolant System Piping 
an,d .Components and Purification System-Demineralizers and 

·Heat Exchangers 
·Radiation-Survey of. Demineralizers 

. ·Periodic Radiation Survey of the Reactor ·Vessel. Head 
.Nuclear.P1;otection System.(Cbeckout·High Th and ·?IF 
. Circuitry) 
Nuclear Protection. System (Checkout Pump Power, SLOFA and 
CLOFA Circuitry) 
Periodic Intercalibration of Temperature Sensing Elements 

·Periodic--Calibration of·Pressure.Instrumentation 
ComparisQn of Reactor Plant-Pressure Instrumentat:i.on.at 
Operat-ing Pressure and Temperature 
Periodic Calibration_of-Pressurizer Level Instrumentation 
Periodic Calibration of. Reactor ·Plant·· Flow Instrumentation 
Measurement .of Coefficients of Reactivity (Zero Power) 

. Xenon Transient Test 
. Temperature· Coefficient .of -Reactivity at Power 
Mial .Flux. :Measurement Test (Power Range - Equilibrium .xenon) 
Axi,al Flux Measurement Test (Xenon.Transient) 

·control Rod -Position for Criticality at·Ambient Temperature 
(One:Rod Withdrawn) 

, Control. Rod Position for. Criticality at Ambient Temperature 
(Critical Bank Height -and Bank Worth Measurements) 
Control Rod Position for Criticality at Operating Temperature 
(Critical.Bank Height and Bank Worth Measurem~nts~ 
Reactivity Loss Rate Coefficient 

. ControLRod DJ;'ive Mechanism-Periodic Test 

Tests ·Remaining ·In Progress At End of.· Report -Period 

. DLCS 6040110 
DLCS 6590102 
DLCS 6600102 

Data Acquisition System 
.Reactor Pressure Drop and Coolant Flow Characteristics 
Reactivity Lifetime Test 
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6. GLOSSARY 

' . 
0 • !;.'· 0 

' . 

.United St~tes Atomic E~ergy Commission 

, .after ion exchang~r (outlet) 

.. atomi~ percent 

Bettis Atomic Power Laqoratory 

before Jon e~changer :(inlet) 

. AEC •• 

AIX , , 

a/o 

aAPL. 

BIX, .•.• 

bksd. . . ~ 0 .• (I • ~ 0 • 0 •• 0 l? ~ ••• -background 

,CIC •. 

DAS 

. D~. ~ 0 • 

PF. C) q : • 0 

. EFPH. 

. FED~ 

FMI 

He. 

HDS • 

magamp. 

.. MELBA • 

mr. o 

. mrem. • 

NPS . 

-ORMS. 

• 0 

•. . 

;E'WR. ~. • • . . . ~ . 
··R • ; . . ,. . 

0 ~ ... 

!" .• 

. . 

. . . 
q 0 ! 

0 • • ~ •.••.• cc;>mpensated ionization chamber 

• v • 

• . Data Acqui$idon .System 

f . 0 . ' demineralizer effluent 

decontAmination factor· 

• • • • •.• ~equivalent; full power hour 

.. :;; ·· Fai~ed:·.Element ':Detection· apd:.Locatiorr:System 

flow measurement instrumentation 

.. critical height 

• ; .Heat DissipationcSystem 

. •••.. , ••••• magnetic-amplifier 

. Multipurpose· Ex~ ended Life. Blanket Assembly 

.milliroentgen 

. ·.milliroentgen equivalent man 

.• Nuclear.Protect~on.System 

.Operational-Radiation-Mo~itoring System 

•• Pressurized Water:Reactor 

. . . ~ • o o o • • o • • • rQentgen 
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~c. 

uc. 

RCS . 

r~m . . 
.RPC . 
. RWDS. 

STP 

su. 

r-avg. 

Tc. 

Th. 

Ts. 
• 

v/o 0 

vos . 

-e· 
.. 

. . 
'. 

. 

. . 

. . 

.. 
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.res~stance capacitan~e 

.microcuries 

Reactor Coolant Sy~tem 

.roentgen equ~valent .man 

.. -·· .• React<;>r Plant Container 

.Radioactive Wa,ste' Disposal· System 

.sta~dard, tempera,ture and pressure 

smear unit (100 sq. em.) 

.average reactor c;oolant. temperat;ure 

• reac~ot coolant inlet .temperature 

• ::: ~r;eactor:coolant· :.oi!ltlet :-~temperature 

~ti~e of sample isolation 

• percent by volume 

·• • • Valve Operating System 




