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PREFACE 

PURPOSE 

The purpose of this monthly r epor t is to make available to the fast 
r eac to r p rogram the cu r ren t experience being gained from the Enrico F e r m i 
Atomic Power Plant . 

SCOPE 

The scope of this r epor t includes al l phases of cu r ren t operat ions and 
maintenance experience concerning the nuclear portion and re la ted sys tems 
of the Enr ico F e r m i Atomic Power Plant . 

Ea r l i e r F e r m i exper ience in cer ta in selected a r e a s is being recorded 
in a s e r i e s of technical r epor t s completed or in prepara t ion by Atomic Power 
Development Assoc ia t e s , Inc. , for the U. S. Atomic Energy Commiss ion 
under AEC Contracts No. AT ( l l - l ) - 8 6 5 , Pro jec t Agreement 15. This s e r i e s 
of r epor t s provides detailed information on the nuclear tes t ing, machinery 
dome, s team gene ra to r s , pumps, f lowmeters , level de tec to r s , sodium 
sampling and development of the p r i m a r y sodium sys tem. 

Items in the sections of this r epor t a r e selected on the bas i s of their 
special significance during the month. Other i tems may be found in the monthly 
repor t submitted to the Atomic Energy Commiss ion by Power Reactor Develop­
ment Company in compliance with the requ i rements of Provis ional Operating 
License No. DPR-9 , as amended. 

BACKGROUND 

The F e r m i reac to r achieved initial c r i t ica l i ty on August 23, 1963. 
An extensive s e r i e s of nuclear t e s t s was conducted at po"wer levels below 1 
Mwt, through 1965. A high power (200 Mwt) l icense was i ssued on December 
17, 1965, and operat ion in excess of 1 Mwt was initiated on December 29, 
1965. In Janua ry 1966, the power was r a i sed in a s e r i e s of steps to 20 Mwt. 
On Apri l 1, 1966, power was f i rs t r a i sed to 67 Mwt and on July 8, 1966, 
operat ion at 100 Mwt was init iated. On October 5, 1966, fuel damage occur red 
during an approach to power. Since that t ime the reac to r has been shut down 
while the cause of damage is being el iminated and the reac to r r e s to r ed to the 
operating condition. 

It is a s sumed that those reading this r epor t have a general famil iar i ty 
with the plant. As an aid to the r e a d e r , a perspec t ive drawing of the plant 
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was included at the back of A P D A - C F E - 1 . In addition, a topical index ap ­
pea r s at the end of APDA-CFE-28 . 

Since this r epo r t is intended 
ings at the F e r m i plant, it mus t nee 
formation, subject to supersedence 

to follow closely the cu r r en t p roceed-
e s sa r i l y be t rea ted as p re l iminary in-
in the light of subsequent exper ience. 



I. CURRENT EXPERIENCE SUMMARY 

During March , the patch in the secondary containment pipe at the 
14-inch line penetrat ion was welded back in p lace . Several holes were dr i l led 
in the patch to allow inspection of the integr i ty of the p r i m a r y pipe patch after 
sodium refi l l . The p r i m a r y sys tem was then refil led with sodium and fuel 
handling operat ions were conducted to achieve the core configuration requ i red 
for inser t ion of the holddown mechan i sm inspection tool. 

During the fuel handling opera t ions , an at tempt was made to t r ans fe r 
the No. 1 safety rod to a vacant safety rod position; however , the re were 
indications that the safety rod guide tube lifted from the core support plate 
with the safety rod. The safety rod and guide tube were subsequently re turned 
to their original position. 

Following sodium refi l l , high torque developed on the No. 1 p r i m a r y 
pump during pony motor operat ion. The pump is being d i sassembled to in­
vest igate the cause of the malfunction. 

Cold-trapping of the p r i m a r y , secondary, and fuel and repa i r building 
t rans fe r tank sodium sys tems was conducted per iodical ly to maintain all 
plugging t empe ra tu r e s well below the bulk sodium t e m p e r a t u r e s . 

Sodium circulat ion in the s team genera to rs was continued throughout 
the month. There was no water in the uni ts . Per iodic water tube nitrogen 
leak tes t s indicate no inc rease occur red in the previously observed smal l 
leakage detected in the No. 1 unit l as t month. 

The erect ion of the new fuel t r ans fe r facility in the r eac to r building 
is about 35 percent completed with the support columns for the br idge and 
t ro l ley s t ruc tu re now in p lace . 

The piping for the th ree above-ground waste gas l ines , which a r e 
replacing underground l ines , has been completed and the ne'w l ines have 
been put into s e rv i ce . 

The auxi l iary fuel s torage facility loading por t and ro tor shaft holes 
through the shield plug of the No. 2 equipment decay tank have been com­
pleted. The paint is now being removed from the inside walls of the decay 
tank. 

Shipment has been received of an IBM digital computer for use in an 
on-line r eac to r malfunction detection sys tem. Instal lat ion of the computer 
in the r eac to r control room has begun. 
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The steam-cleaning chamber gr ipper which malfunctioned las t month 
has been repa i red . The cause of i ts failure was foreign ma te r i a l on the cam 
operating shaft. The safety rod which had been caught in the gr ipper was 
re turned to the sodium-fil led t r ans fe r tank in the fuel and repa i r building. 
A leak in the s team line to the steam-cleaning chamber was also repa i red . 

Inspection of the debr is t r ap in the converted a r c - m e l t tool vacuum 
cleaner revealed that severa l pieces of weld debr is -were collected in it during 
the lower plenum vacuuming p r o g r a m . 

The provisional operating l icense for the plant has been extended by 
the AEC to Jiine 30, 1970. 
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II. SECONDARY CONTAINMENT PATCH REPLACED 
AT 14-INCH LINE PENETRATION 

Las t month, the patch in the 14-inch p r i m a r y line penetrat ion was 
replaced and its integri ty checked by X- ray , dye-penetrant, m a s s - s p e c t r o -
graphic , and u l t rasonic examination (see APDA-CFE-30 , Sec. II. D). Weld­
ing of the secondary containment pipe patch -was begun on March 11 and com­
pleted March 19 (Figures 1 through 4). In ter ferences caused by the r e - i n ­
stallation of a pipe hanger at tached to the secondary containment pipe prevented 
mass - spec t rograph ic test ing of the patch weld; however , the final weld was 
checked by dye-penet rant and u l t rasonic examinat ions . Four 2 - inch-d iamete r 
holes were dri l led in the patch to allow visual examination of the integri ty of 
the p r i m a r y pipe patch following sodium refi l l . The insulation and induction 
heating coils were r e - in s t a l l ed over the secondary containment patch to avoid 
creat ion of a cold spot at this location. The viewing holes were not covered. 
An inspection at the end of the month, following sodium refil l (see Section III. B), 
revealed no evidence of sodium leakage through the p r i m a r y pipe patch weld. 
The viewing holes will be plug-welded when the inspection is completed, and 
the plug welds checked by dye-penet rant and u l t rasonic examination. 
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FIG. 1 HEM-FiiMliG COiTAIiMEiT 

PMCi TO CUT-OiT 

FIG. 2 CLOSE-UP OF ¥IEWIiG 

HOLES l i PATCH 

FIG. 3 B¥E-PEiETiIiT TEST 

OF PITCH 

.CH 

080969 
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III. OPERATIONS 

A. STATUS OF REACTOR SODIUM AND GAS SYSTEMS 

The p r i m a r y sys tem -was refil led with sodium at the end of the month 
following the closing of the 14-inch pipe secondary containment penetrat ion. 
The sodium t empera tu re was r a i sed from 350 F to 450 F for cold- t rapping. 
Intermit tent cold-trapping of the secondary and t rans fe r tank sodium sys tems 
was also per formed. Twenty-six subassembl ies -were re located within the 
reac tor lat t ice to form the core cavity requ i red for instal lat ion of the hold-
down mechanism inspection tool. 

B. PRIMARY SYSTEM SODIUM REFILL 

The p r i m a r y sys tem was refil led with sodiura on March 22 folio-wing 
rep lacement of the patch in the 14-inch containment line and use of the pipe 
hea t e r s to thaw the sodium that was frozen in the l ines . The reac to r had 
been drained of sodium since November , 1968 (see APDA-CFE-27 , Sec. III. C). 
The reason for refilling the sys tem at this t ime was to pe rmi t subassembly 
relocat ions to be made with the offset handling mechan ism operating in sodium 
for instal lat ion of the holddown mechan i sm inspection tool (see A P D A - C F E -
30, Sec. III). The reac to r will be drained again following completion of the 
fuel handling opera t ions . 

The r eac to r was filled with sodium in the same raanner as used for 
the ea r l i e r fill in June, 1968 (see A P D A - C F E - 2 3 , Sec. III. A. 2). The sodium 
stored in the No. 2 and No. 3 p r i m a r y s torage tanks was heated to 350 F 
from its s torage t empe ra tu r e of 300 to 325 F , the argon cover gas in the 
s torage tanks was p r e s s u r i z e d to 12 psig, and sodium was forced into the 
p r i m a r y sys tem through the rec i rcu la t ing line (see A P D A - C F E - 2 3 , F igure 
6). It entered the r eac to r vesse l via the No. 1 in termedia te heat exchanger 
and No. 1 pump tank through the 30-inch outlet l ine of Loop 1. Sodium levels 
in the th ree loops were then equalized through the IHX dra in l ines and the 
r eac to r vesse l . Cover gas displaced from the pr i inary sys tem was discharged 
through the waste gas sys tem. A total of about 30, 000 gallons of sodium was 
t r a n s f e r r e d in 6 h o u r s . 

Following the sodium t r ans fe r , with the loop sodium at 350 F , the 
p r i m a r y sys tem plugging t empe ra tu r e was 220 F . In prepara t ion for cold-
t rapping, the sys tem t empe ra tu r e was r a i s ed froni 350 F to 450 F using the 
heat input from the secondary pumps, the ves se l and pipe heating. The 
plugging t empe ra tu r e r o s e to 260 F . The main p r i m a r y pump moto r s were 
not energized at the t ime and the p r i m a r y pump pony moto r s had to be used 
to achieve uniform mixing in the sys tem. The lack of p r i m a r y pump heat 
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input resu l ted in a slo-wer than normal ra te of hea t -up . Cold-trapping was 
further delayed when it -was found that the inlet valve of the p r i m a r y cold 
t rap economizer -would not function. The nitrogen a tmosphere of the cold-
t r ap room was subsequently purged -with a i r to allow access to check the 
valve. Upon entry it -was found that a pin was miss ing from the valve reach 
rod, allowing the reach rod to become uncoupled from the valve s tem. The 
miss ing pin was found on the floor of the co ld- t rap room and was re turned 
to the valve s tem coupling. FoUo-wing valve r epa i r , the p r i m a r y sodium 
was cold- t rapped for two days at the end of the month. This reduced the 
sodium plugging t empera tu re from 260 F to 215 F . 

C. PRIMARY SODIUM PUMP MALFUNCTION 

Folio-wing p r i m a r y sys tem sodium refil l and hea t -up , the three p r i m a r y 
sodium pumps -were run in termi t tent ly on their pony m o t o r s . The No. 1 pump 
was run severa l t i m e s , after which it developed high torque and could not be 
r e s t a r t e d . It could not be rotated by hand with 400 ft-lb of torque , an amount 
four t imes l a r g e r than the normal torque requi red to turn the pump shaft. 
The pump is being d i sassembled for investigation. P r e l i m i n a r y investigation 
with the motor uncoupled from the pump shaft indicates that the pump can be 
turned -with normal force when the shaft is r a i sed through its normal opera t ­
ing range . This indicates that the t rouble probably is not in the pump itself, 
but somewhere in the motor , clutch, or gear mechan i sms . 

D. FUEL HANDLING 

1. Transfer Operat ions 

Following sodium refi l l , an extensive fuel handling p rogram was 
conducted March 24 through 27. The purpose of the p r o g r a m was to achieve 
the core configuration requ i red for inser t ion of the holddo-wn mechanism in­
spection tool and subsequent holddo-wn finger photographic survey. The 
principal subassembly movements made involved relocat ions in the core of 
subassembl ies moved in September 1968 to open up the lat t ice for the z i r ­
conium segment remova l p rog ram (see A P D A - C F E - 2 5 , Sec. III. C). 

Twenty-six subassembl ies -were re located -within the reac to r : 
Thir teen core subassembl ies a l ready in the core -were re located to new core 
posit ions; six outer rad ia l blanket (ORB) subassembl ies -were re located to 
different ORB posit ions; two inner radia l blanket (IRB) subassembl ies were 
removed fronri s torage in outer pe r iphera l s torage positions and placed in 
the core lat t ice; one IRB subassembly was re located within the core la t t ice , 
and two core subassembl ies were moved from the t ransfer ro tor container 
(TRC) to the co re la t t ice , while two other core subassembl ies were t r a n s ­
fe r red from the core to the TRC. 
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F i g u r e 1 of A P D A - C F E - 2 5 shows the r e a c t o r loading c o n f i g u r a ­
t ion p r i o r to t h e load ing c h a n g e s . The r e a c t o r c o n f i g u r a t i o n a f t e r t he load ing 
p r o g r a m i s shown in F i g u r e 5, and the s u b a s s e m b l y m o v e m e n t s a r e s u m ­
m a r i z e d in T a b l e 1. A s s e e n in F i g u r e 5, s u b a s s e m b l i e s -were a r r a n g e d so 
t h a t a w e d g e s h a p e d c o r e cav i t y w a s c r e a t e d for i n s e r t i o n of the ho lddown 
i n s p e c t i o n too l . The i n s p e c t i o n too l -will be i n s e r t e d in l a t t i c e p o s i t i o n N 0 7 -
POO. The u m b i l i c a l c o r d c a b l e p a t h t h r o u g h the c a v i t y wi l l be a long r o w P 0 3 
of the l a t t i c e . S u b a s s e m b l i e s h a v e b e e n p o s i t i o n e d a r o u n d the sa fe ty r o d 
guide t u b e s a d j a c e n t to t h e pa th to p r o v i d e l a t e r a l s u p p o r t and g u a r d a g a i n s t 
t h e p o s s i b i l i t y of t h e i r bend ing if i n t e r f e r e n c e s d e v e l o p d u r i n g the c a b l e l ayou t . 

T A B L E 1 -

S u b a s s e m b l y No . 

M878 
M870 
M942 
M997 
M915 
M863 
M095 
M133 
M 1 6 6 F 
M 1 2 5 F 
M092 
M144 
M 1 5 5 F 
M047 
M036 
M119 
M076 
M002 
M137W 
M056 
M107 
M046 
M 1 6 4 F 
M382 

M330 

M304 
SR90 

SUBASSEMBLY 

T y p e 

ORB 
ORB 
ORB 
ORB 
ORB 
ORB 
C o r e 
C o r e 
C o r e 
C o r e 
C o r e 
C o r e 
C o r e 
C o r e 
C o r e 
C o r e 
C o r e 
C o r e 
C o r e 
C o r e 
C o r e 
C o r e 
C o r e 
IRB 

IRB 

I R B 
Safe ty Rod 

M O V E M E N T S DURING MARCH 

P o s i t i o n 
F r o m 

N 0 8 - P 0 1 
N 0 8 - P 0 0 
N 0 8 - N 0 1 
N 0 8 - N 0 2 
N 0 9 - P 0 0 
N09-N01 
P 0 2 - P 0 3 
N 0 2 - P 0 3 
N 0 6 - P 0 2 
N 0 6 - P 0 1 
N 0 6 - N 0 3 
N 0 6 - P 0 0 
N 0 6 - N 0 2 
T R - 0 3 
T R - U 
N 0 3 - N 0 4 
N 0 2 - N 0 6 
N 0 6 - N 0 1 
N 0 5 - P 0 0 
N 0 4 - P 0 4 
N 0 3 - P 0 4 
P 0 4 - P 0 5 
N 0 1 - N 0 6 
N 1 4 - P 0 1 
(Blanke t & 
N 1 4 - P 0 4 
(Blanke t E 
N 0 1 - P 0 5 
A t t e m p t e c 
P 0 2 - P 0 2 , 
c o m p l e t e c 

ORB) 
[ORB) 
(ORB) 
ORB) 

^ORB) 
(ORB) 
C o r e ) 
C o r e ) 

^Core) 
C o r e ) 

' C o r e ) 
C o r e ) 

,Core ) 
'TRC) 
TRC) 
C o r e ) 
C o r e ) 
C o r e ) 

[Core) 
C o r e ) 
C o r e ) 

' C o r e ) 
C o r e ) 

t o r a g e ) 

t o r a g e ) 
(Core) 

C h a n g e s 
To 

N 0 9 - P 0 7 
N 0 9 - P 0 6 
N 0 8 - P 0 7 
N 0 8 - P 0 6 
N 0 7 - P 0 7 
N 0 7 - P 0 6 
P 0 1 - P 0 4 
N 0 1 - P 0 4 
P 0 4 - P 0 3 
P 0 5 - P 0 2 
P 0 5 - P 0 1 
P 0 4 - P 0 1 
P 0 3 - P 0 1 
P 0 2 - P 0 1 
P O l - P O l 
POO-POl 
N 0 1 - P 0 2 
T R - U 
T R - 0 3 
P 0 0 - P 0 4 
N O l - P O l 
P 0 1 - P 0 2 
N 0 2 - P 0 1 
POO-POO 

P 0 2 - P 0 0 

N 0 2 - P 0 0 
I m o v e f r o m N 0 2 - P 
but t r a n s f e r w a s n 

I. 

ORB) 
ORB) 
ORB) 
ORB) 
ORB) 
ORB) 
C o r e ) 
C o r e ) 
C o r e ) 
C o r e ) 
C o r e ) 
C o r e ) 
C o r e ) 
C o r e ) 
C o r e ) 
C o r e ) 
C o r e ) 
TRC) 
TRC) 
C o r e ) 
C o r e ) 
C o r e ) 
C o r e ) 
C o r e ) 

C o r e ) 

C o r e ) 
32 to 
Dt 
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N I 6 N I 5 N 1 4 N I 3 N 1 2 N 1 1 N I C N 0 9 N08 N 0 7 N06 N05 N04 N03 N02 NOl POO m K)2 P03 ra4 POS P06 P07 POS P09 PIO P l I PI2 PIS P14 P15 PI6 

CR Control Rod N o . 430169-
SR Safety Rod N o . 430192-
OR Osc i l la tor Rod 
CS Core Shim Subassembly 
CF Core Foil Subassembly 
BF Blanket Foil Subassembly 
CT Cooree F i l ter , Take-apar t , Dummy Core Subassembly 

N O T E : Dummy Core subassemblies in the reactor meet 
"Cose A " core subassembly specif ications and beai the 
sjff i .c " C F " 

N A Sodium Worth Subassembly 
NS Neutron Source 
T i l Temporory Instrument Thimble 
m APDA Mater ia ls Survei l lance Subassembly 

M Subassembly Manufactured by D .E . Makepeace C o . 

S Subassembly Manufactured by Sylcor Div is ion, 

Sylvania Electr ic Products Co . 

M 001 - M 206 Core Subassemblies 
M 301 - M 400 Inner Radial Blanket Subassemblies 
S 500 - S 798 Oute i Radial Blanket Sutjassemblies 
M 801 - M 1000 Outer Radial Blanket SuoasseirDlics 

Units shown without pref ix are aummy outer rad°al blanket 
subassemblies. 

Oversize Nozz le Unit 

"F** Subassenbly (Con-atrs fuel pms witc. hsgh Iron 
pUs nicf^el , high carbon or z i rconium content . ) 

''^^ "VV ' subassembly (Contains fuef pjns ^ I t h high Iron 
plus n ickel content . ) 

Blanket slugs have high carbon content . 

the Blanket 

Q 
' ' <APDA Survei l lance Program Unit) 

I Stnngering in Blanket Slugs 

^ j Large Gram Blanker Mater ia ! (Hash) 

a 
Q 
I ^ H a n d l i n g Head Short 
| _ j T e s t Flow SuDossembly (S-400) 

J Slugs Previously Used in a Test Subassembly 

I ^ " C P " Slugs 

I Locat io is Wnere Changes Vrere Made 

® l Larger Than Nonnal Spacing 
Elements and the Support G . id 

G' 
Type 347 Stainless S-eel Wrapper Tube 

^05 

978 

6fo 

s e 
625 

_ 8 S i 

SX M 
666' 931 

534 5501517 

53 964 i)?? 

=6?9 8^0 

91̂  

-h 

9 % 

8^ 

8^3 

/ 2 i 

9^3 

516 

Note : Heavy Boxes 
a t Outside o!̂  Lat t ice 
are Storage Positions 

8^3 

8% 
245 

?3 5 M 

9i 

8^5 

158 

6ll 

5?9 

7l? 
.16 

99^ 

9^7 
M 

957 

6 0 Z i 0 9 

lit 4? 

Ĵ 
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It w a s a l s o i n t ended d u r i n g the fuel hand l ing p r o g r a m t h a t sa fe ty 
r o d No . 90, t he No. 1 sa fe ty r o d l o c a t e d in l a t t i c e p o s i t i o n N 0 2 - P 0 2 , would be 
t r a n s f e r r e d to the e m p t y No . 3 sa fe ty r o d p o s i t i o n P 0 2 - P 0 2 . H o w e v e r , when 
th i s w a s a t t e m p t e d j d i f f icu l t i es w e r e e n c o u n t e r e d ( s ee Sec t ion III . D. 2) and 
the r o d w a s left in i t s o r i g i n a l p o s i t i o n . 

The s u b a s s e m b l y m o v e m e n t s w e r e m a d e us ing the offset hand l ing 
m e c h a n i s m (OHM) and the r o t a t i n g sh i e ld p lug , o p e r a t e d in t h e a u t o m a t i c 
m o d e . The holddo-wn m e c h a n i s m (HDM) -was in the up p o s i t i o n . It w a s s o m e ­
t i m e s n e c e s s a r y to a l s o m a k e s m a l l n^anual a d j u s t m e n t s in the plug and OHM 
ax.imuth p o s i t i o n s , b e c a u s e du r ing i n o s t m o v e s t h e r e w e r e l e s s t h a n the t h r e e 
a d j a c e n t s u b a s s e m b l y c a m m i n g s e r v i c e s a v a i l a b l e to guide the s u b a s s e m b l i e s 
in to the s u p p o r t p l a t e s d u r i n g s u b a s s e m b l y i n s e r t i o n . I n so fa r a s p o s s i b l e t h e 
s e q u e n c e of t h e load ing p r o g r a m w a s p l anned t o m a k e o p t i m u m u s e of the 
c a m m i n g s u r f a c e s . In no c a s e did s u b a s s e m b l i e s fa i l to c a m af te r m i n o r 
a d j u s t m e n t s w e r e m a d e in the p lug or OHM p o s i t i o n s . 

Fo l lowing c o m p l e t i o n of the fuel hand l ing p r o g r a m , the s o d i u m 
s iphon l ine for d r a i n i n g the r e a c t o r v e s s e l w a s i n s t a l l e d . The s iphon l ine 
•was pos i t i oned 2 i n c h e s be low t h e l o w e r c o r e s u p p o r t p l a t e , and s o d i u m wi l l 
be d r a i n e d down to t h a t e l e v a t i o n . The w e l d i n g , i n s u l a t i o n , and h e a t i n g of 
the s iphon l i ne h a d not b e e n c o m p l e t e d by t h e end of M a r c h . It i s a n t i c i p a t e d 
t h a t t h i s work wi l l be c o m p l e t e d the f i r s t w e e k in A p r i l and t h e d r a i n wi l l 
follow. 

2. Safety Rod T r a n s f e r Dif f icu l t ies 

On M a r c h 24 , e a r l y in t h e fuel load ing p r o g r a m , a n a t t e m p t w a s 
m a d e to t r a n s f e r sa fe ty r o d N o . 90 f r o m p o s i t i o n N 0 2 - P 0 2 to P 0 2 - P 0 2 u s i n g 
the OHM; h o w e v e r , an i n t e r f e r e n c e e n c o u n t e r e d d u r i n g OHM r o t a t i o n i n d i c a t e d 
t h a t the lo-wer sa fe ty r o d guide tube had p r o b a b l y b e e n p i c k e d up t o g e t h e r wi th 
the sa fe ty r o d . The sa fe ty r o d and guide tube ^ re re s u b s e q u e n t l y r e t u r n e d to 
t h e i r o r i g i n a l p o s i t i o n . The p o s s i b i l i t y of t h i s o c c u r r i n g w a s a n t i c i p a t e d and 
p r e c a u t i o n s w e r e be ing t a k e n a t t he t i m e to r o t a t e the OHM by hand to a l low 
d e t e c t i o n of any i n t e r f e r e n c e and to avo id d a m a g e if it o c c u r r e d . 

T h e d e s i g n of a sa fe ty rod and i t s a s s o c i a t e d guide tube i s shown 
in F i g u r e 6. The sa fe ty r o d i s 68 i n c h e s long , w h e r e a s t h e l o w e r guide t u b e , 
v^hich s e p a r a t e s f r o m t h e u p p e r guide tube w h e n the ho lddown m e c h a n i s m i s 
r a i s e d , i s a p p r o x i m a t e l y 91 i n c h e s long , s l i gh t l y l e s s t h a n the 9 6 - i n c h l eng th 
of a s u b a s s e m b l y ; c o n s e q u e n t l y , 'when w i t h d r a w i n g a sa fe ty rod f r o m the r e ­
a c t o r , t he OHM c a r r y i n g e l eva t ion i s only 70 i n c h e s c o m p a r e d to the 98 i n c h e s 
u s e d for a s u b a s s e m b l y t r a n s f e r . If a l o w e r guide tube w e r e s tuck to a sa fe ty 
r o d d u r i n g t r a n s f e r , i t would ex t end down in to t h e c o r e a l m o s t two feet b e l o w 
t h e e l e v a t i o n of the s u r r o u n d i n g s u b a s s e m b l y hand l ing h e a d s . In t h e a t t e m p t e d 
sa fe ty r o d t r a n s f e r , c a l c u l a t i o n s h a d p r e v i o u s l y b e e n m a d e of t h e p o s i t i o n s a t 
^vhich i n t e r f e r e n c e s wi th s u b a s s e m b l i e s would o c c u r if t he gu ide tube w a s 
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be ing c a r r i e d wi th the sa fe ty r o d . The OHM w a s r o t a t e d s lowly by hand in 
two d i r e c t i o n s a f t e r t he sa fe ty r o d p i c k - u p , and in e a c h c a s e m o v e m e n t w a s 
o b s t r u c t e d a t the p r e d i c t e d l o c a t i o n s . Al though the v e s s e l w a s f i l led wi th 
s o d i u m and v i s u a l o b s e r v a t i o n s could not be m a d e , t h i s a p p e a r e d to be r a t h e r 
p o s i t i v e i n d i c a t i o n tha t t he l o w e r gu ide tube h a d been l if ted out wi th the sa fe ty 
r o d . The sa fe ty r o d and guide tube w e r e s u b s e q u e n t l y l o w e r e d b a c k into 
t h e i r o r i g i n a l p o s i t i o n N 0 2 - P 0 2 and left l a t c h e d in the OHM a t a 2 - i n c h e l e v a ­
t ion o v e r n i g h t . The r o d and guide tube w e r e fully d e p o s i t e d in t h e s u p p o r t 
p l a t e s the nex t day and the OHM d e l a t c h e d f r o m the sa fe ty r o d . P o s i t i o n 
i n d i c a t o r s on the OHM showed t h a t t he r o d de l a t ched a t the p r o p e r e l e v a t i o n . 

A l l s a fe ty r o d s had b e e n p i c k e d up with t h e i r d r i v e s and i nd iv idua l ly 
t e s t s c r a m m e d s h o r t l y a f t e r t h e i n c i d e n t to ve r i fy t h a t t h e y w e r e f r e e ( s e e 
A P D A - C F E - 3 , S e c . III . C) . H o w e v e r , s i n c e the No . 1 guide tube w a s in the 
v i c in i ty of the m e l t e d s u b a s s e m b l i e s , it w a s fel t to be p r u d e n t to a g a i n i n s p e c t 
the guide tube for s t r a i g h t n e s s a t t h i s t i m e d u r i n g the r o d w i t h d r a w a l . Al though 
the No . 1 r o d h a d b e e n w i t h d r a w n n o r m a l l y in the e a r l i e r t e s t s , t he t e s t s 
w e r e m a d e wi th the HDM in the down p o s i t i o n . The p o s i t i v e ho lddown r e s t r a i n t 
p r o v i d e d by t h e u p p e r guide tube b e a r i n g a g a i n s t t he l o w e r guide tube m a y h a v e 
b e e n suf f ic ient to s t r a i g h t e n a s l i g h t l y b e n t gu ide t ube ; i t a t l e a s t p r o v i d e d a 
c o u n t e r r e s t r a i n t on t h e l o w e r guide tube du r ing r o d w i t h d r a w a l . 

The a t t e m p t e d t r a n s f e r of t h e sa fe ty rod f r o m guide tt ibe No . 1 to 
guide tube No . 3 w a s no t r e l a t e d to t h e fuel hand l ing r e q u i r e m e n t s for the 
holddo'wn m e c h a n i s m i n s p e c t i o n p r o g r a m . The t r a n s f e r w a s be ing m a d e 
noAV, a s a m a t t e r of c o n v e n i e n c e , b e c a u s e it i s p l anned tha t t h e No . 1 l o w e r 
guide t u b e w i l l b e r e p l a c e d by a ne-w tube a t a l a t e r d a t e to a l l ow e x a m i n a t i o n 
of t h e o r i g i n a l guide t u b e . T h e r e f o r e , fol lowing the a t t e m p t e d sa fe ty r o d 
t r a n s f e r , fuel h a n d l i n g to c o m p l e t e t h e c o r e con f igu ra t i on for the HDM i n ­
s p e c t i o n w a s c o m p l e t e d n o r m a l l y . The r e a c t o r wi l l nex t be d r a i n e d and the 
HDM i n s p e c t i o n p r o g r a m wi l l p r o c e e d a s p l a n n e d . In t h e m e a n t i m e , a too l 
i s be ing d e v e l o p e d wh ich c a n be i n s e r t e d t h r o u g h the r o t a t i n g sh i e ld plug for 
u s e in r e m o v i n g t h e r o d f r o m i t s gu ide t u b e . The r o d s t r i p p i n g too l i s be ing 
d e s i g n e d so t h a t a d i f f e r e n t i a l pu l l c a n b e a p p l i e d b e t w e e n the r o d and guide 
t u b e , i. e. , such t h a t a d o w n w a r d f o r c e can be e x e r t e d on the guide tube whi le 
t h e r o d i s s i m u l t a n e o u s l y pu l l ed u p w a r d . If t he r o d can be r e m o v e d in t h i s 
m a n n e r wi th a l i f t ing f o r c e of l e s s t h a n 150 lb> i t wi l l be t r a n s f e r r e d to the 
No. 3 guide tube u s ing the tool.'"" R e p l a c e m e n t of the No. 1 l o w e r guide tube 
M^ill t h e n be m a d e a s o r i g i n a l l y p l anned . A l t e r n a t e l y , if t he l i f t ing f o r c e r e ­
q u i r e d to s t r i p t h e r o d i s m o r e t h a n 150 Ibj wh ich could i n d i c a t e r o d d a m a g e 
a s w e l l , t h e r o d and guide tube w i l l be r e m o v e d t o g e t h e r u s i n g the OHM and 
be p l a c e d in the t r a n s f e r r o t o r c o n t a i n e r . 

''= The -weight of a sa fe ty r o d in s o d i u m i s a p p r o x i m a t e l y 35 p o u n d s . 
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E. STEAM GENERATOR PERFORMANCE 

Secondary sodium circulat ion through the th ree s team genera tor units 
was continued throughout March , with no water in the tubes . The sodium 
t empe ra tu r e was maintained at approximately 400 F and fair ly high flow 
ra tes of the o rder of 3. 3 x 10 Ib /h r were used. The purpose of this was 
to de termine whether any inc rease would occur in the small gas leakage ob­
served las t month in the No. 1 unit (see APDA-CFE-30 , Sec. V. C. 3). Two 
leak tes ts of the No. 1 unit we re made during the month with ni trogen at 65*0 
psig in the water tubes . In both c a s e s , measu remen t s of the nitrogen in the 
argon cover gas over the sodium shell side of the unit indicate that the leak­
age is about 150 cm' ' per day of nitrogen (adjusted to 22 psig p r e s s u r e differ­
ential) . This leakage compares favorably with the 100 cm per day leakage 
measured at 450 psig las t month and indicates no inc rease in leakage has 
occur red . The No. 2 and No. 3 units r ema in tight. 

The m e a s u r e d leak ra t e in the No. I unit is ex t remely smal l - it is 
equivalent to approximately a 3 -mi l -d iamete r hole in a tube sheet. If the 
unit w e r e opened up to look for the leak, it is possible that the leaker tube 
or tubes would not be found diie to the low leak r a t e . The hole may even be 
self-plugging; consequently, all units will be filled with water in the near 
future, and the leakage in the No. 1 unit will be monitored for any change 
in leakage ra t e using the hydrogen de tec to rs . Following evaluation of these 
r e s u l t s , a decision will be made as to what further t he rma l shock and hydrau 
lie t e s t s will be conducted. 

Throughout the month, the bulk sodium t empera tu re in the secondary 
sodium systeins was maintained at approximately 450 F in Loop 1 and be­
tween 350 F and 400 F in Loops 2 and 3; the plugging t empera tu re s of Loops 
1 and 2 fluctuated between 250 F and 275 F and no cold-trapping was done 
on ei ther loop. The plugging t empera tu re in Loop 3 rose to 315 F ear ly in 
the month, and cold-trapping was conducted for 210 hours to reduce it to 
230 F on March 12. The plugging t empera tu re in Loop 3 has since r i sen to 
about 275 F , but no further cold-trapping has been performed. 

F . GAS SYSTEMS PERFORMANCE 

Since the las t repor ted data (see APDA-CFE-30) , the following p r i ­
m a r y sys tem cover gas activity and gas analysis information have been 
obtained. 
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TABLE 2 - PRIMARY SYSTEM COVER GAS ACTIVITY 

Location 

Reactor Cover Gas 
Reactor Cover Gas 
Reactor Cover Gas 
Reactor Cover Gas 
Reactor Cover Gas 
P r i m a r y Shield Tank 
P r i m a r y Shield Tank 
P r i m a r y Shield Tank 
P r i m a r y Shield Tank 

Sample Date* 

3-6-69 
3-10-69 
3-14-69 
3-20-69 
3-27-69 
3-6-69 
3-14-69 
3-20-69 
3-27-69" 

Gross Beta 
Activity, t-^Ci/cm^ 

1. 57 X 10-
3. 70 X 10-
1.73 X 10 
2. 75 X 10 
2 . 7 5 X lO""^ 
2. 80 X 10 
4 . 7 0 X 10-
3. 80 X 10" 
2.55 X 10 

-6 
-7 

- 8 

- 8 

* Sodium Fi l l on March 22, I969. 

TABLE 3 PRIMARY SYSTEM COVER GAS ANALYSIS 

Reactor Cover Gas (Argon), P r i m a r y Shield Tank Atmosphere 
ppm by Volume (Nitrogen), ppm by Volume 

Before Sodium After Sodium Before Sodium 
Fill' ' F i l l * >'fi Fi l l* 

Below 25 Below 25 Oxygen 
Carbon 

Monoxide Below 10 Not Measured 
Carbon 

Dioxide 90 Not Measured 
Hydrogen Below 4-*** Below 4**-* 
Helium 270 Below 8 
Methane Below 10 Not Measured 
Nitrous 

Oxide 
Nitrogen 
Argon 
Dew Point 

600*"* 

Below 10 

15 
Below 2.5 

Below 4 
Below 10 

After Sodium 
Fi l l** 

75*** 

Not Measured 

Not Measured 
Below 2.5 

Below 8 
Not Measured 

440 950 . ^ — _ Remainder— 
—~— Remainder-——«—*•• ^ ^ — — N o t Measured ' 

'Not Measured ' -65 F .55 F 

* Sample taken March 13, I969. 
- - Sample taken March 27, I969. 

*** Technical Specifications state 1000 ppm maximum. 
**'!•* The recommended maximum for r eac to r operat ion is 10 ppm. 
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G. RADIOACTIVE WASTE DISPOSAL 

During March , 5, 327 gallons of liquid waste was discharged to the 
north lagoon. The maximum specific activity in the liquid waste tanks was 
approximately 7. 1 x 10" |j,Ci/cm .The total activity discharged to the lagoon 
was approximately 11 mi l l i cu r i e s . All effluent re leased after dilution with 
the circulat ing pump discharge was below maximum permiss ib le concentra­
tion (MPC). 

The solenoid-operated isolation valves for the th ree 2500-gailon liquid 
waste s torage tanks and the meter ing pump lift tank were also repa i red this 
month. Leakage had been occurr ing between tanks . Since the r e p a i r s , argon 
leakage and waste liquid t r ans fe r between the tanks has been eliminated. 

Approximately 1 x lO" cubic feet of gaseous effluent was discharged 
through the plant stack during March . The concentrat ion of activity was very 
smal l and well below MPC after dilution in the stack blower and in the a t m o s ­
phere . 

Additional activity m e a s u r e m e n t s of the water in the cutiip and decay 
pools in the fuel and r epa i r building gave maximum specific act ivi t ies of 5 x 
10" | iCi /cm and 3 . 6 x 1 0 " [jiCi/cm , respect ively. 

H. FUEL AND REPAIR BUILDING SODIUM COLD-TRAPPING 

Cold trapping of the fuel and repa i r building t ransfe r tank sodium 
sys tem was begun in Feb rua ry following repa i r of the t rans fe r tank plugging 
indicator (see APDA-CFE-30 , Sec. IV. B). By the end of Feb rua ry , the 
plugging t e m p e r a t u r e had been reduced from 330 F to 250 F . Intermit tent 
cold t r ap operat ion was continued through the f i rs t two weeks of this month, 
resul t ing in further lowering of the plugging t empera tu re from 250 F to 215 F . 
At this point, cold t r ap operat ion was stopped. Since then the plugging t e m ­
pe ra tu re has r i s en to approximately 260 F , the main source of the contamina­
tion being a i r introduced into the sys tem during cal ibrat ion tes t s of the fuel 
t r ans fe r facility in the fuel and repa i r building (see Sec. IV. A). However, 
no further cold trapping has been performed because a bellows failure which 
occur red las t month at a valve in a bypass line of the co ld- t rap sys tem has 
become progress ive ly worse (see APDA-CFE-30 , Sec. IV. B). The bellows 
is now frozen and the valve cannot be stroked to operate the cold t rap sys tem. 
No further cold trapping will be done until a replacement bellows is instal led. 
The bulk sodium t empe ra tu r e of the t ransfe r tank sodium system is present ly 
being maintained at approximately 415 F . 

The automatic t empe ra tu r e control sys tem for the fuel and repa i r 
building cold t r ap , which had been out of serv ice for some t ime , is now opera 
t ional . Ea r l i e r problems of instabil i ty have been cor rec ted by tuning of the 
control sys tem and by elimination of a damper operated inter lock. 
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IV. STATUS OF PLANT MODIFICATIONS UNDER CONSTRUCTION 

A. FUEL TRANSFER FACILITY 

Ear ly in March , the dril l ing of holes was completed in the concre te 
operating floor of the r eac to r building. The ho les , begun las t month (see 
APDA-CFE-30 , Sec. VIII. C), a r e for placement of anchor bolts for the s teel 
support columns of the new fuel t r ans fe r facility (FTF) . Twenty-eight 1-1/4-
inch-d iamete r , 12-inch-deep holes were dri l led (see F igures 34 and 35 of 
APDA-CFE-30) . When the anchor bolts were inser ted in the holes and thei r 
cinch wedges expanded (Figures 7 and 8) it was found that the bolts would not 
hold the 400 ft-lb of torque called for in the design without shifting in thei r 
ho les . Molten lead was therefore poured down the holes around the bol ts . 
After secur ing in this manner , over 500 ft-lb of torque could be contained. 
The erec t ion of the four s t ruc tu ra l s teel support columns has since been 
coinpleted (Figure 9). With thei r erec t ion, the new fuel handling facility in 
the r eac to r building is about 50 percent completed. It is anticipated that the 
br idge and t ro l ley s t ruc tu re and the gr ipper and plug casks will be e rec ted next 
month. 

Calibrat ion work on the coinpanion F T F previously e rec ted in the fuel 
and repa i r building was conducted this month; however , problems with the 
gr ipper and hois t mechan isms prevented the actual pick-up of a subassembly 
finned pot from the t rans fe r tank. Calibrat ion of the gr ipper elevation indi­
ca to rs and load cel ls was therefore made with the gr ipper empty. There was 
considerable difference between the remote elevation readout at the control 
panel , the local readout at the gr ipper cask, and the actual elevation m e a s u r e d 
with a tape m e a s u r e . Modifications to c o r r e c t this a r e in p r o g r e s s . 

B. AUXILIARY FUEL STORAGE FACILITY 

Las t month the coring and burning of the two 12- inch-diameter holes 
for the two loading por ts and the 6- inch-d iameter hole for the ro tor shaft of 
the auxi l iary fuel s torage facility (AFSF) had been completed through the 
shield plug of equipment decay tank No. 2 down to the elevation of the 7-inch-
thick layer of s teel plates which line the bottom of the plug (see A P D A - C F E -
30, Sec. VII. C). This month the holes through the bottom layer of steel 
we re completed using the oxygen lance , as shown in F igures 10 and 11. The 
shield plugs have since been removed from the decay tank and a r e t empora r i ly 
located on the operating floor while work p r o g r e s s e s on removing the chemical ly 
r e s i s t an t paint from the inside of the decay tank by means of s teel shot blasting 
(Figure 12). This is being done to prevent the possibi l i ty of offgasing occurr ing 
during the use of the tank as a high tem.perature fuel s torage facility. The 
paint removal has proven to be difficult because the paint is so f i rmly at tached. 
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Use of liquid paint r e m o v e r s was a t tempted, but they were found to be unsa t i s ­
factory. One week has been spent on the job and the work is about 40% complete . 

C. MALFUNCTION DETECTION SYSTEM 

1. Background 

An a s s e s s m e n t of the events of the October 5, 1966 incident indi­
cates that signals from the insta l led reac to r ins t rumentat ion contained evi­
dence that core conditions w e r e abnormal , even at low power leve ls , during 
the approach to power,* If a detailed and rapid in terpre ta t ion of output signals 
could have been madcs the malfunction might have been detected before fuel 
melt ing occur red . In any event, the consequences of the fuel melt ing incident 
probably could have been minimized. 

As a resu l t of this exper ience , it was decided to instal l a malfunc­
tion detection sys tem (MDS) at the F e r m i plant to provide m o r e refined in te r ­
preta t ions of r eac to r output signals than here tofore possible , to ensure that 
such in terpre ta t ions a r e made , and make resu l t s immediate ly available to the 
opera tor . The pr incipal intent of the MDS is to allow the plant opera to rs to 
make ear ly detection of incidents , or hopefully the malfunctions leading to 
them, of a type s imi la r to the October 5 incident; i. e. , the incidents being 
considered a r e those cha rac te r i zed by slowly occurr ing malfunctions which do 
not constitute an immedia te safety problem. Examples would be r eac to r s tar tup 
with blockage of coolant flow channels , gradual crud buildup in subassembly 
coolant p a s s a g e s , fuel pin cladding fa i lures , local fuel pin melt ing, and other 
s imi la r malfunctions. The MDS is not intended for fast occurr ing incidents 
such as sudden flow blockage during full power operat ion. 

2. Descr ipt ion of MDS 

The principal component of the MDS is the malfunction detection 
analyzer (MDA). It consis ts of an on-line digital computer used to analyze 
reac tor t empera tu re , power, flow, and control rod position signals, among 
o t h e r s . F r o m these data, four pr incipal calculations will be made: (1) reac to r 
react ivi ty balances will be made, and (Z) t empera tu re r i s e ac ros s subassembl ies 
will be calculated. Comparison with predicted values will then allow the de te r ­
mination of whether any reactivi ty or t empera tu re anomalies exis t . Then (3) 
fission product activity in the r eac to r cover gas will be analyzed using the signal 
from the existing fission product precipi tat ion detector; and (4) tho sodium coolant 
will be analyzed for fission products using the signal from a delayed neutron 
detector sys tem soon to be instal led. 

The analyses will be made at frequent periodic in tervals on a rea l 
t ime b a s i s . The computer will genera te an e r r o r signal based on compar i ­
son between the predicted and actual values of each of the four p a r a m e t e r s . 

* "Report on the Fuel Melting Incident in the E F A P P on October 5, I966, " 
APDA-233. 
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If any of the a n o m a l i e s a r e o u t s i d e of p r e s c r i b e d l i m i t s , the c o m p u t e r w i l l 
not i fy t h e r e a c t o r o p e r a t o r of the d i s c r e p a n c y by m e a n s of a u d i b l e and v i s u a l 
a l a r m s . The f r e q u e n c y of the c a l c u l a t i o n s wi l l be a u t o m a t i c a l l y i n c r e a s e d 
if any a n o n i a l i e s a r e d e t e c t e d . 

B e s i d e s s e r v i n g i t s p r i m a r y funct ion a s a m a l f u n c t i o n d e t e c t i o n 
a n a l y z e r , the c o m p u t e r w i l l a l s o be u s e d for r o u t i n e a n a l y s i s of o v e r one 
h u n d r e d o t h e r p l an t i n s t r u m e n t a t i o n s i g n a l s . T h e s e c a l c u l a t i o n s wi l l be done 
on a s h a r e d - t i m e b a s i s when t h e c o m p u t e r i s not be ing u s e d a s an MDA. 
The s u p p l e m e n t a l c a l c u l a t i o n s w i l l be a c c o m p l i s h e d t h r o u g h a t i m e s h a r i n g 
s y s t e m wh ich w i l l e n a b l e p r i o r i t i e s to be a s s i g n e d to e a c h of the c a l c i i l a t i o n s . 
The c a l c u l a t i o n s w i l l t h e n be done in o r d e r of t h e i r p r i o r i t i e s a s t i m e a l l o w s . 
The s u p p l e m e n t a l c a l c u l a t i o n s wi l l invo lve g e n e r a l p l an t p e r f o r m a n c e and 
s y s t e m m o n i t o r i n g a n a l y s e s , such a s b u r n u p and h e a t b a l a n c e d e t e r m i n a t i o n s , 
a n a l y s i s of n u c l e a r and p lan t t e s t d a t a , and o t h e r s p e c i a l da ta a n a l y s e s to 
s u p p o r t e f f ic ient p l an t o p e r a t i o n . 

3. D e s c r i p t i o n of MDA 

M a n u a l , a n a l o g u e , and d ig i t a l s y s t e m s w e r e c o n s i d e r e d for u s e 
a s the m a l f u n c t i o n d e t e c t i o n a n a l y z e r in t h e MDS. A d ig i t a l MDA s y s t e m 
w a s c h o s e n for r e a s o n s of a c c u r a c y , r e l i a b i l i t y , and m u c h g r e a t e r f lex ib i l i ty 
o v e r t h e o t h e r s y s t e m s . The c o m p u t e r c h o s e n for the MDA is an IBM S e r i e s 
1800 c o m p u t e r . It i s be ing l e a s e d f r o m IBM. The c o m p u t e r i s v e r y f lex ib le 
and can be e a s i l y e x p a n d e d a s the n e e d s of the p l an t d i c t a t e . It h a s 24 K c o r e 
s t o r a g e and 4 | j .sec c y c l e t i m e . Al l p r o g r a m m i n g i s done in F o r t r a n . It can 
s c a n da ta s i g n a l s a t t he r a t e of 100 po in t s p e r s e c o n d , and a t o t a l of 124 dif­
f e r e n t s i g n a l s c a n be a c c o m m o d a t e d . The comp^i ter h a s s even m a j o r a u x i l i a r y 
c o m p o n e n t s : the p r o c e s s e r c o n t r o l l e r , a n a l o g u e input , d i s c s t o r a g e uni t , c a r d 
r e a d e r / p u n c h , l i ne p r i n t e r , k e y b o a r d , and s c o p e ( F i g u r e 13). I n i t i a l l y , the 
c o m p u t e r w i l l r e c e i v e c l o s e to 100 s i g n a l s f r o m t h e r e a c t o r , coo l an t l o o p s , 
and a u x i l i a r y e q u i p m e n t . T h e s e s i g n a l s c a n be d i s p l a y e d in g r a p h i c o r t a b u l a r 
f o r m on c o m m a n d by the o p e r a t o r . The c o m p u t e r ^vill a l s o log m u c h of t h i s 
i n f o r i n a t i o n a u t o m a t i c a l l y a t d e s i g n a t e d i n t e r v a l s by m e a n s of t h e l ine p r i n t e r . 
The p r o g r a m s for the m a l f u n c t i o n and p lan t p e r f o r m a n c e c a l c u l a t i o n s wi l l be 
p e r m a n e n t l y s t o r e d in the c o m p u t e r and a u t o m a t i c a l l y c a l l e d in off the m a g n e t i c 
d i s c a s r e q u i r e d . 

The m a i n m a l f u n c t i o n d e t e c t i o n c o m p u t a t i o n p r o g r a m s a r e t hose 
r e l a t i n g to a n o m a l o u s r e a c t i v i t y and s u b a s s e m b l y t e m p e r a t u r e r i s e c a i c i d a -
t i o n s . In the a n o m a l o u s r e a c t i v i t y c a l c u l a t i o n s , a r e a c t i v i t y b a l a n c e wi l l be 
m a d e a p p r o x i m a t e l y e v e r y t h r e e s e c o n d s u s ing the p o w e r , flow, rod p o s i t i o n , 
and c o r e i n l e t t e m p e r a t i i r e s i g n a l s . F r o m t h e s e da ta ind iv idua l r e a c t i v i t i e s 
wi l l be c a l c u l a t e d a s a funct ion of t i m e for the m e a s u r e d r e a c t i v i t y g iven by 
t h e r o d p o s i t i o n and for e a c h of t h e e x p e c t e d r e a c t i v i t i e s - k i n e t i c r e a c t i v i t y , 
i n l e t t e m p e r a t u r e , b u r n u p , and feedback r e a c t i v i t y . The d i f f e r ence be tween 
the m e a s u r e d and e x p e c t e d r e a c t i v i t i e s wi l l t h e n g ive t h e a n o m a l o u s r e a c t i v i t y . 
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I t w i l l be an i n d i c a t i o n of c o r e a n o m a l i e s c a u s e d by o v e r h e a t i n g , c h a n g e s in 

c o r e f eedback c h a r a c t e r i s t i c s , o r s lowly p r o g r e s s i v e fuel m e l t i n g -

P r o g r a m c h e c k s h a v e b e e n m a d e u s i n g the da ta f r o m the O c t o b e r 

5 i n c i d e n t . T h e c a l c u l a t i o n s i n d i c a t e t h a t r e a c t i v i t y a n o m a l i e s a s s m a l l a s 

two or t h r e e c e n t s c a n be d e t e c t e d u s ing the da ta a v a i l a b l e f r o m the p lan t 

i n s t r u m e n t a t i o n , and u s i n g the r e a c t o r r o d , t e m p e r a t u r e , p o w e r and flow 

coef f ic ien t c a l i b r a t i o n s . 

The t e m p e r a t u r e r i s e a c r o s s s u b a s s e m b l i e s du r ing r e a c t o r o p e r a ­
t ion w i l l be c a l c u l a t e d u s i n g the in l e t and ou t le t t e m p e r a t u r e s i g n a l s r e c e i v e d 
f r o m the 25 p e r c e n t of the c o r e s u b a s s e m b l i e s wh ich a r e i n s t r u m e n t e d . 
T h e s e v a l u e s w i l l t h e n be c o m p a r e d wi th p r e d i c t e d r i s e s , c a l c u l a t e d f rom 
t h e r e a c t o r p o w e r and flow s i g n a l s , to ob t a in a n o m a l o u s t e m p e r a t u r e r i s e 
e r r o r s i g n a l s . The s u b a s s e m b l y ou t l e t t e m p e r a t u r e c a l c u l a t i o n s wi l l be 
r e p e a t e d a p p r o x i m a t e l y e v e r y 10 s e c o n d s . P r o g r a m c h e c k s i n d i c a t e t h a t 
t e m p e r a t u r e d i s c r e p a n c i e s a s s m a l l a s 2 F m a y be d e t e c t e d us ing the p lan t 
i n s t r u m e n t a t i o n s i g n a l s and t h e c o r e p o w e r d i s t r i b u t i o n d e t e r m i n e d du r ing 
l o w - p o w e r n u c l e a r t e s t i n g . 

T h e c o v e r gas and coo lan t f i s s i o n p r o d u c t a c t i v i t y c h e c k s -will be 
c a l c u l a t e d a t l e s s f r e q u e n t i n t e r v a l s t h a n e i t h e r of the t"wo c h e c k s a b o v e . 

4 . I n s t a l l a t i o n of MDA 

The MDA c o m p u t e r a r r i v e d a t the p l an t t h i s m o n t h and i s p r e s e n t l y 
be ing i n s t a l l e d . It i s be ing e r e c t e d in the m a i n c o n t r o l r o o m on a s p e c i a l 
r a i s e d p l a t f o r m m a d e of a l u m i n u m and s t e e l . I t i s l o c a t e d a long the e a s t 
w a l l of t h e c o n t r o l r o o m behind the m a i n c o n t r o l p a n e l . C o n s t r u c t i o n of t h e 
p l a t f o r m is about 80% c o m p l e t e . T h e c u t - o u t s for the p o w e r and s i g n a l c a b l e 
feeds to t h e c o m p u t e r c a b i n e t s r e m a i n to be c o m p l e t e d . The p o w e r r e q u i r e ­
m e n t s for the c o m p u t e r a r e r a t h e r l a r g e , a m o u n t i n g to abou t 8 k w . The 
m o t o r - g e n e r a t o r s e t p r e s e n t l y in the s w i t c h g e a r r o o m , wh ich w a s f o r m e r l y 
u s e d to supp ly p o w e r to t h e p l an t s i m u l a t o r , i s be ing u s e d for t h e MDA p o w e r 
supp ly . The s i m u l a t o r w i l l be t r a n s f e r r e d to the p l an t d i e s e l b u s . 

Dur ing the p a s t s e v e r a l m o n t h s , v a r i o u s m o d i f i c a t i o n s h a v e b e e n 
m a d e in the p l a n t i n s t r u m i e n t a t i o n c i r c u i t r y to cond i t ion the i n s t r u m e n t output 
s i g n a l s for u s e in the MDA. The MDA r e q u i r e s an a n a l o g u e s i g n a l input in 
t h e m i l l i v o l t r a n g e . Condi t ion ing i s r e q u i r e d b e c a u s e s o m e of t h e s i g n a l s 
n e e d e d a r e p r e s e n t l y d i g i t a l , o t h e r s a r e p n e u m a t i c , and s t i l l o t h e r s a r e in 
the vol t r a n g e . The c o r e t h e r m o c o u p l e t e m p e r a t u r e s i g n a l s a r e be ing t r a n s ­
f e r r e d f r o m the m u l t i p o i n t pen r e c o r d e r s and c o n n e c t e d d i r e c t l y to the MDA 
da ta a c q u i s i t i o n m u l t i p l e x e r s y s t e m . In s o m e c a s e s r e c o r d e r s i g n a l s canno t 
b e fed d i r e c t l y to t h e MDA and c o n s t a n t p o t e n t i a l s l i de w i r e s a r e be ing i n ­
s t a l l e d for r e t r a n s m i s s i o n of t h e i r da ta to the MDA da ta a c q u i s i t i o n s y s t e m . 
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To date , the safety rod delatch and control rod position signal 
condit ioners have been designed and built . The c i rcui t designs have a lso 
been completed and components ordered for many of the other s ignals . The 
safety rod delatch signal condit ioners will provide a signal to the MDA within 
about 5 mil l i seconds f rom the t ime of actuation of the delatch light switches. 
The signals will be used in the MDA for evaluating safety rod performance 
during automatic s c r a m . They will a lso se rve to identify the malfunctioning 
rod in the event of a single rod drop, which, a t -power is present ly obscured 
by the automatic -dn/d t s c r a m of the remaining rods . 

The design of the control rod position signal conditioners required 
rebuilding the divider network which dr ives the rod position r e c o r d e r . Op­
erat ional amplif iers have been added to reduce the loading on the position 
t r a n s m i t t e r s . The control rod signal conditioning network assembly has been 
mounted and connected and pre l i in inary test ing indicates that an overal l a c ­
curacy of be t te r than 0. 2% can be expected over the full range of rod t r ave l . 
Fo r the t ime being, approximate cal ibrat ion settings have been made in order 
to minimize the amount of rod operat ion required during final cal ibrat ion. 

The p rogramming work for the four pr incipal malfunction detection 
calculations 'has been completed and demonstra t ion runs were made on an IBM. 
Ser ies 1800 computer at another instal lat ion. Simulated analogue input volt­
ages were used for the ins t rumenta t ion signals to verify the adaptability of 
the p r o g r a m s . It is planned that a signal si inulator will also be added to the 
computer at the plant to allow checking of the p r o g r a m s on the plant computer 
p r io r to r eac to r s tar tup and any subsequent p rogram changes. 

24 



V. PLANT MAINTENANCE 

A. NEW WASTE GAS LINES PUT INTO SERVICE 

The convers ion of bur ied waste gas piping to overhead piping was 
completed during March. As repor ted las t month (see APDA-CFE-30 , Sec. 
IV. A), t^vo of the l ines replaced were waste gas l ines 21 and 22. These a r e 
the ^waste gas d ischarge l ines between the fuel and repa i r building and the 
•waste gas building, and between the waste gas building and waste gas stack, 
respect ively . Line 26, the co ld- t rap room ventilation relief to waste gas , 
also was replaced. All weldments were completed and the l ines put into 
se rv ice the las t week in March . They sat isfactor i ly passed m a s s spec t ro ­
m e t e r leak t e s t s and pneumatic p r e s s u r e t e s t s . The new lines have ^'orked 
sat isfactor i ly since they were put into operation. 

B. STEAM-CLEANING CHAMBER GRIPPER REPAIRED 

In Feb rua ry , the s team cleaning chamber gr ipper failed to delatch 
from safety rod No. 89 during a t r ans fe r operat ion in the fuel and r epa i r 
building (see APDA-CFE-30 , Sec. VI. D). The cause of the malfunction 
could not be immedia te ly determined after p re l imina ry examination in the 
dry loading tunnel. The gr ipper and at tached safety rod were subsequently 
withdra-wn into the s team-cleaning chamber for t empora ry s torage until 
further cor rec t ive m e a s u r e s could be taken. 

The gr ipper was re turned to the dry loading tunnel the f i rs t week in 
March. The safety rod was removed from the gr ipper by par t ia l ly d i s a s ­
sembling the gr ipper manually behind the t e m p o r a r y shield wall e rec ted las t 
month. The safety rod was then deposited in a t r ans fe r pot in the tunnel and 
the gr ipper removed from the tunnel for complete d i sassembly and detailed 
inspection (Figure 14). 

The failure to delatch was determiined to have been caused by a sticky 
cami operating shaft (Figures 15 and 16). The lift rod, which actuates the 
gr ipper f ingers , was found stuck in the up position (gripper closed) and a c ­
counted for the inability to unlatch from the safety rod. Once the lift rod 
was freed, the gr ipper functioned sat isfactor i ly . Fore ign ma te r i a l from 
steam-cleaning operations is thought to have caused the problem. Gripper 
operat ion was r e s to r ed by polishing the shaft and bearing surfaces of the 
components in the gr ipper and bushing using emery cloth and India stone. 
Following r ea s sembly , the gr ipper was cycled numerous t imes using a 
dummy subassembly and dummy safety rod handling head (Figures 17 and 
18). No fai lures to latch or delatch occur red . The gr ipper was re ins ta l led 
on the gr ipper cable, and the steain-cleaning machine r e s t o r e d to se rv ice 
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on March 11, 1969- The safety rod was deposited back in the t rans fe r tank 
in sodium in a new safety rod pot. No difficulties were observed with the 
operat ion of the gr ipper during the t r ans fe r . The safety rod will subsequently 
be re turned to the r eac to r . 

The steam-cleaning chamber gr ipper had successfully handled 34 
subassembl ies in September , 1968 pr io r to the occur rence of sticking (see 
APDA-CFE-ZB, Sec. III. D). However^ since then^ it had been idle for over 
18 weeks . Because of this it is planned that a per iodic maintenance p r o g r a m 
for the gr ipper will be es tabl ished. The p r o g r a m will consis t of cleaning the 
gr ipper components after a specified number of steam-cleaning cycles have 
been completed. Tes t pickup of dummy subassembl ies will a lso be made 
before a new fuel handling p r o g r a m is init iated. This p r o g r a m is expected 
to minimize gr ipper malfunctions caused by gr ipper component stickage r e ­
sulting from success ive steam-cleaning opera t ions . 

C. REPAIR OF ROTATING JOINT IN PIPING 
TO STEAM-CLEANING CHAMBER 

During the steam-cleaning of safety rod No. 89 l a s t month following 
the gr ipper malfunction, a water a l a r m was rece ived from the steam-cleaning 
chamber room. Upon inspection, the combination argon, wate r , and s team 
supply line which en te rs the top of the cleaning chamber was found to be leak­
ing water a t the Barco rotating joint used to pe rmi t rotat ion of the machine 
over the three access por ts located in the steam-cleaning chamber room. 
The leak was r epa i red this month by tightening the sealing r ing. Rotation 
of the machine had caused the ring to loosen and the se t sc rews on the ring 
were found to be backed off. The cut end se t sc rews previously used were 
replaced with point end s e t s c r e w s , and backed up with lockscrev^s. No further 
leakage from the joint has been observed. 

D. BURNED RELAY COIL FOR ESSENTIAL 
BUS CIRCUIT BREAKER REPLACED 

On March 4, 1969, a burned closing coil was found in a closing re lay 
to a c i rcu i t b r e a k e r in the a -c a l t e rna tor feed to one of the t'wo plant essent ia l 
buses . Since the affected c i rcu i t b reake r is normal ly energized and closed, 
the power supply to that section of the essent ia l bus was not in ter rupted. 
However, r epa i r of the defective re lay requi red the bus to be de-energized 
for a short t ime . In addition, the defective re lay blew the control fuses in 
the d-c feed to the affected c i rcui t b r eake r and in the feed to the tie b reaker 
(normally open) used to connect the two sections of the essent ia l bus in e m e r ­
gencies . This prevented the automatic throwover of the f i rs t bus to the 
t r ans fo rmer feed of the second bus in the event of the failure of the a-c a l t e r ­
nator to deliver power to the f i rs t bus . 
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The emergency auxi l iary power sys tem of the plant, used to c a r r y 
loads classified as essent ia l , is shown schematical ly in F igure 19. The 
essent ia l bus is divided into two sections designated as A and B. Essen t ia l 
loads which mus t be capable of operating continuously upon loss of normal 
station power a r e supplied with emergency power derived from the station 
ba t te ry . The loads on essent ia l bus A a r e in this category. Essent ia l loads 
which can to le ra te a t empora ry loss of power a r e supplied with emergency 
power from a diesel-dr iven a l t e rna to r -genera to r connected to the 480 volt 
a-c d iese l bus . Essent ia l bus B is supplied from the 480 volt control build­
ing bus through a step-down t r a n s f o r m e r . 

Essent ia l bus A is normal ly supplied with power from a th ree unit 
mo to r -gene ra to r (MG) set . The 480-volt d iese l bus , normal ly supplied from 
a 480 volt a-c distr ibution bus , feeds a synchronous a-c motor ivhich in turn 
dr ives an a-c genera tor supplying essent ia l bus A. The synchronous motor 
a lso dr ives a d-c genera tor charging the ba t te ry . On loss of power to the 
synchronous motor , its s t a r t e r opens and the d-c genera tor automatical ly 
becomes a motor powered by the b a t t e r i e s . It continues to dr ive the a -c 
generator, maintaining a constant source of power to essent ia l bus A. In the 
meant ime , the d iese l bus is r e - ene rg i zed within a minute by an automatical ly 
s ta r ted diesel engine driving an a-c a l te rna tor supplying all loads connected 
to the diesel bus . With the power supply to the a-c motor thereby r e s to red , 
the a -c motor s t a r t e r is rec losed and normal operation is r e sumed . In the 
event the a-c a l t e rna to r of the th ree unit MG set fai ls , cutting off power to 
essent ia l bus A, an under voltage re lay automatical ly act ivates sectionalizing 
b r e a k e r s -which isolate the a l t e rna tor and tie essent ia l bus B to essent ia l bus 
A in l ess than half a second. The two essent ia l buses can also be tied t o ­
gether manually Avhen maintenance r equ i re s shutdown of the th ree unit MG 
set . 

The burned re lay closing coil and t-wo 30-amp blown control fuses to 
the essent ia l bus sectionalizing c i rcu i t b r e a k e r s were found by the plant 
opera tors during routine plant pa t ro l . The defective re lay coil had been in 
serv ice about 9 y e a r s . To allow repa i r of the defective re lay , the MG set 
was manually shut down and a manual throwover of essent ia l bus A from MG 
set feed to bus B t r ans fo rmer feed was made . 
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VI. MISCELLANEOUS ACTIVITIES 

A. ANALYSIS OF HOLDDOWN FINGER 
PHOTOGRAPHS TAKEN IN MOCK-UP FACILITY 

Las t month, during mock-up t es t s of the holddown mechan i sm inspec­
tion tool, photographs Avere taken of a dumniy holddown finger block and a 
l ined gr id , using the equipment which will actually be used in the r eac to r 
(see APDA-CFE-30 , Sec. III. C). The dummy holddown finger block photo­
graphs were analyzed this month. The graphical method was used in which 
the apparent curva tu re of each finger in a rou^ in the photograph ve r sus finger 
position is plotted (see APDA-CFE-30 , Sec. III. B). A l inear best<:urve fit 
was made to the data points and the curva tu re of one finger was found to lie 
off the line by a l a rge amount, indicating that the finger was displaced from 
its no rmal position. A 52-mil displacement was predicted, based on the 
amount of finger deviation from the l inear ra te of cu rva tu re change in the 
plot. Measurements on the dummy finger block gave an actual 60-3xiil d i s ­
placement for the finger. 

The lined grid photograph, made to verify the assumed l inear i ty of the 
pin position ve r sus curva ture plot for perfect pin alignment, has not been 
analyzed yet; however , because of the close agreement between predicted 
finger displacement and actual finger displacement in the dummy holddown 
finger block photograph analysis using a l inear approximation, it appears that 
l inear curve fitting is valid. 

B. EXAMINATION OF DEBRIS TRAP IN VACUUM CLEANER 

The debr is t r ap in the converted a rc -mel t tool vacuum cleaner (see 
APDA-CFE-29 , Sec. III. B) used to vacuum the lower plenum following z i r ­
conium segment removal , was opened and examined this inonth. The debris 
found in the t rap is shown in F igure 20. Six pieces of spher ica l and flattened 
me ta l about 1/4-inch in d iameter were found in addition to severa l smal le r 
p ieces . The debr is was identified as weld slag resul t ing from the a r c me l t ­
ing of the z i rconium sc rewheads and welding of the screw shanks on the flow 
cone (see Sec. II. E of APDA-CFE-27 and 28). 

C. PROVISIONAL OPERATING LICENSE EXTENDED 

The provis ional operating l icense for the Enr ico F e r m i Atomic Power 
Plant has been extended by the AEC to June 30, 1970. The l icense extension 
was applied for November 21, 1968, the application amended on January 22, 
1969, and the o rder extending the l icense became effective March 3, I969. 
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