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The following discussion and attached smsmry report is sent to you to illustrate
the type of tnfor_tlon that is currently in data processing machine langue_e and
available to those who require it. During the progress meetings at which these
reports were d4iscuesed_ several persons indicated a desire to have a documented
explanation of the report and a personal copy to scan. This is the answer to
these requests.

The reports are cc_prised of three m_or sections. The first is a map indicating
the nmaber of Fecord_e of data in the category defined by the function nmaber
code. The second is a s_ry of the data, in terms of hours, for each of the

functions performed durin_ an outage, exe_.xss_ secondary function code number 21 which
is the number of tubes associated with the basic function performed. The third is
a s_ry of the secondary functions performed within a basic function class, the
associated delay tota_,an_ the nmnber of tubes involved for those functions where
a delineation by tube count may be of interest.

.... The function code nmabere relate directly to the definitions of the hours expended
for charge-discharge, future removal, tube leak repair, tube replacement, and so
forth. These definitive classes are taken from the distribution records supplied
by the various reactor analysts and s_rized by the Reports and Statistics group
in the IPD Production Operation. The listing and record count map are an enlarge-
ment of the smeary form designed in April of 1961. The codes are as follows:

..

*** I. _ discharge - norn_l I. Same a_ primary
Functions 2. C_arge_discharge - special 2. Same

3. Charge disc_ - problem 3. Same,
. Rupture Re_ov_l _. Same

5. Water leak repair 5. Same
6. Tube replacement 6. Same
7. Tube replacement - abnormal 7. Same

9. Instrmzent M_intenance 9. Saae |
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One will notice immedtstely tbst the wzz-towz time elements heroes any given
funetton code row (_ fUne_ion) do not neeesurily bsve equal total values.
The reason here is that some tasks are distributed aee_ to the function
gc._n,_.ng or eontro_ the oute_e during different periods of ,the given outage.
As an exelple_ the records In&teats that tube leak work was performed while
norse1 ehm_e-disebarse wal governing or the time eontrolli_ portion of a _lven
ou'_p. Therefore, one will flu4 the tlbe leak rel_Ir hour requireaents in row
1 under see_ f_etion n_ber 5 indicating the leak work was .pezTozse4 duri_
#,he period vhen elw---Ee-diseharlp ww the outage eon_rolling funetion. The same
distribution pattern will be espee_ll_ notine_ble with re_ard to assoe_ted
_i_e time req_w_ents. To determine the s_om_ of time assoelated with
a spee_fle function one should look at the _I ele_mt for that partleulsr
function. For exawple, tube leak work _w_u_ tube leak controlling periods will
show up on the function row number _ under seeondar_ function column 5, and so
forth.

The m_ber of elements involved in this ana1_sis versus the width of the paper
on which to write the infor_tion required a slight modification. Therefore, it
will be noted that each row is spl_t with repeal to the seeqndsry functional
relationship. The fLrst fourteen functions are corrective in nature and the
rem_iuin_ are the umwoi&able delays required to perform the necessary eorreetive
work. T_erefore_ each row is broken at this lo_esl point. The corrective first,
followed by the associated delays ending with the eor_espondin_ tube count.

The third portion of eaeh reactor report is a S,_l_ of the corrective time
requirements, a s_ of the assoe_ted delays, followed by the tube count
for the perioa reported.

This report s_zes all the recorded data SteA-tlDgApril i, 1961 to May I_,
1962. This same analysis can be run for a_ reactor for any incremental period
considering any one or ece_inatlons of causes for an outage during the above
mentioned period. For exsmple, one e_n get an ana_,Tsis for B reactor, for the
period July 1, 1_61 through De_ember 31, 1961 ec_erin_ the outages for tube
leaks and rupt.res.
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The last page of the report is a sm_ation of all the hours expended during
the period for each af the recovery functions. This s_ry presents a reasonably
good picture of the distribution of the total outap time to the various activities.
One can, if he desires, calculate the percentage of time attributed to charge-
discharge, rupture removal, mechanical maintenance and so forth. The averages,
variance and standard deviation'associated with tube count, in this case, are
valueless •

Appendix A is an updated analysis which parallels the report _-57166, but
covers the period April i, 1961 to May 16, 1962.

R. C • Burke
OPERATICR8 RESEARCH & 8YR_ESIS
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**TOTAL HOURS DOWN_m
REACTOR I REACTOR2 REACTORS REACTOR4 REACTORS REACTOR6 RLACIOR/ REACTOR8 •

CAUSE ! O. 448.5 308.3 173.2 _3.1 O. W31.8 6W3.1
CAUSE 2 516.1_ 978.0 584.2 7W2.7 31'3.3 6q2.8 33_t.0 2W3.3
CAUSE 3 805.1 192.1 538.8 1'9_.8 699._ 11_8._ O. O.
CAUSE li 1681.8 526.7 1172.7 831.3 829.6 917._ O. 33.W
A:,SE 5 JW.I 10.2 50.6 ' 1/'3.8 133.3 12/.7 663.6 33W. I

- SE 6 31.1 72._ 1_6.4 35.3 1.8 _./' O. 38.0
._SE 7 O. 56.0 5.4 O. 13_,. 6 116.5 2.1 O.

:_E 8 O. 3.6 O. O. 6.3 O. O. O.
'USE 9 72.6 0.5 121.5 21_.1 _1.8 O. 0.6 92.T
,'-USEI 0 0. O. O. O. O. O. O. I. i
_USEI1 O. 1 O. O. O. O. O. 111'.5 O.
,SEI2 0. 200.6 O. O. O. O. O. O.

_"_SEI3 102.8 h3._ O. O. 188.9 O. O. O.
_,_USE1_ 52.9 0. O.S 89.2 2t. I 0.5 O. O. I_

-USEI5 _7.7 0. O. 0. O. O. O. 0. _ ,>,

• .'uSE16 7.5 I1.1 0. 3.1 O. 2.5 O. O. F,

Cs_nse .IL,, ,_bnS_1.sd C_p-___

3 " Tube JleplsrAmeat
k =, We.tar L,smks

,,-'r'1 ,q = C_t,_l l_'llm (ImaeI.1LU;, leelmim, eW.)
6 = PrJmlr,lPm

r'==" 7 ,, llsar ]I_ _

9 - tl_t.rlem,). M htlxwe
'-'1-1 10., O_tl_ FIllm_
m

r-w-'1 11., C:,_t,r_l R,,wliIWMLIm_

I 15 = ]P_b_l _ Josslas



**TOTAL DOMN INCIDENTS*e
REACTORI REACTOR2 REACTOR3 REACTOR_ REACTORS REACTOR6 REACTOR7 REACTOR8

CAUSE I 0 k 3 2 I 0 6 9

CAUSE 2 9 I_ 13 18 9 21 8 6

CAUSE 3 2 I 2 2 _ 6 0 0

CAUSE k 29 II 22 Ik _ 15 25 0 I

CAUSE 5 k 16 10 12 5 2k 21 19

CAUSE 6 I 2 _ I I 3 0 I

CAUSE 7 0 3 2 0 _ _ 2 0

CAUSE 8 0 : I 0 0 ! 0 0 0

CAUSE 9 2 | S 2 1 0 i 1

CAUSEI_ 0 0 0 0 0 0 0 1

CAUSEII 1 0 0 0 0 0 2 O

CAUSE12 0 2 0 0 0 0 O 0
CAUSE1] 2 1 0 0 3 0 0 0

CAUSEIk 2 0 I 2 2 2 0 0

CAUSEI5 2 0 0 0 0 0 0 0

CAUSE16 2 2 0 2 0 2 0 -, 0
I



**DOWN INCIDENT AVERAGE ANI_ STANDARD DEVIAT]ON*
REACTOR1 REACTOR2 REACTOR3 REACTOR_ REACTORS REACTOR6 REACTOR1 REACTOR_

CAUSE 1 O. O. 112.1 38.3 102.8 18.4 86.6 68.5 43.1 0. O. O. 12.0 9.1 11.5 9.6

_.USE 2 5104 28.4 69.9 73.0 4_.9 21o2 41.3 5.1 41.5 21.1 30.6 13.8 _1.8 35.6 _0.6 21.k

SE 3 402.5 27.6 192.1 O. 269.4168.8 391._ 75.6 174.81_2.4 191.4148.6 O. O. O. O.

"USE 4 58.0 36.5 _1.9 30.3 53.3 16.2 59.4 2409 55.3 1700 36ol 25._ 00 0. 33.4 00

CAUSE S 1.0 1.2 0.6 0.5 5.1 12.6 14.5 20.9 26.T 26.5 5.3 10.5 31.6 25.9 11.6 16.6

AUSE 6 31.1 0. 36.2 0.5 36.6 29.3 35.3 0. 1.8 0. 1.6 0.6 0. 0. 38.0 0.

':AUSE T 0. 0. 18.1 30.7 2.7 3.1 0. 0. 33.6 31.3 29.1 57.7 1.1 0-1 0. O.

CAUSE 8 0. 0. 3.6 0. 0. 0. 0. 0. 6.3 0. 0. 0. 0. 0. 0. 0o
I

CAUSE 9 36.3 8.5 0.5 O. 24.3 22.4 131.0142.5 41.8 O. O. O. 0.6 O. 92.1 O.

CAUSE10 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.1 0.

C_SEII 0.1 O. 0. O. O. O. O. O. O. O. O. O. 58.7 $,2 Oo O.

_uSEI2 O. O. 100.3 84.1 O. O. O. O. O. O. O. O. O. O. O. O.

CAUSEI3 51.4 70.4 43.4 O' O. O. O. O. 63.0 25._ O. O. O. O. O. O.

r"P'l
CAUSEIk 26.5 36.1 O. O. 0.5 O. 4_.6 23.9 15.5 5.5 0.2 0.0 O. O. O. O.

r-- CAUSEI5 18. 25.9 O. O. O. O. O. O. O. O. O. O. O. O. O. O.

_AUSEI6 3.8 3.1 5.6 7.6 O. O. 1.5 1.6 O. O. 1.3 0.6 O. O. O. O. .1_

c_



**DCgh INCII'ENT SU/.'t_',,Ai_Y-TOTAL hOUR.S_ PI-RCEhTAGE OF TOTAL DEPARTMENT HOURS AND TIRE OPERATING EFFIC|EI_ICYea
REAC1 CR 1 R[ ACTC.R2 REAC1'C,R3 REACTOk_, REACTCR5 k EACTOR6 KEACTOR1 R[.&CTOR8

• ,_9,..8._, 311T•_ 2_,79 I 2961,,,0 15k9.8 1585.TT(.:I a,L 3312o2 25_3 2 _ _ *

IJERCEkI 16 . 35.5 i 2 o_.i_2 1_ . _ l,l,2 1.5° 374 12 ,,,226 111.603 7 o6k._ 6 o831l.

EFF,NCV 0 • 66_ L,. 7_ 2 C. tO5 O• 6 I_4 0 . 711.9 0 °700 0 .Bk.3 0.860

4r



TOTAL t_OUl_,'_ I ! _,L._ DCJWt,: AVERAGE STANDARD DrvikTlON

CAUSE I 20L, P.. 0 ?S.(, 81.9 28.2
CAUSE 2 khl_,.B ';_.0 ',5.0 311.7
CAUSE ] _lr_.Y 1 f.O 2_5.B |_6.11
CAUSE _ 5993.k 11f. O 51.2 27.5
CAUSE S 1k97.h Iii.0 15.5 19.9
C_USC 6 _29.B 1_.0 25._, 22.1
CAUSE 7 31k.6 15.0 21.0 36.$
(AUSE _ ').H 2.0 /6.9 1.9
CAUSE 9 bU3.7 15.0 kb._, 6].1
CAUSE 10 I. I 1.0 1.1 O.
CAUSE11 117.6 3.0 39.2 33.'/
(AUSF 12 200.6 2.0 100.3 13_. I
Ct.USE 13 335. I 6.0 55 otl 36.3
C_USE Ik I/'0.2 9.0 18.9 23.5
CAUSE 15 37.7 2.0 18._ 25.9
CAUSE 16 2_. 3 t_.•0 5. U 3. i'

>,
I
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**INTERVAL BETHEEN LIKE OUTAGES BY CAUSE**
CAUSE 1

REACTOR! P,EACTOR2 REACTOK3 REACTOR4 REACTOR5 REACTOR6 REAC.TOR7 REACTOR8
10_0.3 7/*9.9 /*86.6 977.6 857.7
1 l_7.z_ 6621.5 1069.k 7k7.8
2299.6 ' 760.5 105"5.8

826°8 1591.1L
1552.7 k73.2

k 12,,3
6k2.9
911'.2

&



eelNTERVAL BETWEEN LIKE OUTAGES BY CAUSEe_
CAUSE 2

REACTORI REACTOR2 REACTOR3 REACTORk REACTORS REACTOR6 REACTOR7 REACTOR8
33k.6 170.0 kk_.l 502.2 189.2 k18.9 1.8 286k.1
138.2 83k.2 2898.2 1965.7 136.1 2.k 186.8 59b.2

3.3 3k.? 36.2 $95.5 _ 1528.8 127_.2 558.6 2881.2
1067.0 2970.2 253.5 1k2.1 207.0 1165.6 395.0 16.1
k788.8 251.7 5k5.9 203.1 62.9 519.5 5722.k 1138.6
1136.8 1007.9 1085.8 k!.3 2.0 26.6 1_39.6

193.3 360.6 978.1 93.7 900.2 Tk.9 96._
!k91.5 224.7 _94.8 7_.2 12.7 660.8

375.9 395.8 28.1 1625.k
lk15.7 1309.1 58.0 198.3
212.1 6.6 1120.8 129.8
402.9 105.0 270.k k5.6

27.9 1720.8 127.2
916.8 12.2
105._ 183._

88.2 79.0
116.9 6_.1

Io83.
331. I
901.9

I-r'1

r--- %/I

m

r-r"l
¢¢¢t
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**INTERVAL BETI4EEN LIKE OUTAGES BY CAUSEe*
CAUSE 3

REACTOR1 REACTOR2 REACTOR3 REACTORk REACTORS REACTOR6 REACTOR7 REACTOR8
179k.T 1515.0 1_._5. i 193k. I 1050.3

300k..k 28111.2
' 11119.6 1117.1

167S.2
1112.3

&



i o ....... • .... .....

**INTERVAL BETWEEN LIKE OUTAGES BY CAUSE** /
CAUSE I_ IIREACTOR1 REACTOR2 REACTOR3 REACTOR_ REACTORS REACTOR6 REACTORT REACTOR8

81.k 2.7 1_02.1 61.5 6.6 2.9
1412.5 666.8 506.1 k25.8 2101.1 538011

_]0.9 69.0 335. T i03.0 _ 16.2 k53.2
k9.7 99.5 326.7 522.0 i05.8 192.0
1II. I 18k.k ITk. _ 162. S 571.0 580.9
229.2 3507.2 776.9 529.8 399.6 203.k
255.5 1255.8 31.2 69. ! 218.4 58k.1

89.1 76.1 81.8 3096. i 1461.8 356.5
12.0 I]60.7 519.0 281.9 6.1 31k. I
99 . 5 ]00.8 195.8 1082.6 105.0 182.5

109.2 132.5 k58.2 $.52.5 92.5
12k.4 139.8 506.1 526.2 rS.k
156.2 kS. I 1055.5 139.8 92.3

2.3 385.6 959.0 I1k8.3
lkB.k 266.2 160.1
49.4 119.0 10.1

121.0 /'6.2 ikO.6
15.6 145.6 113.6
62.5 191. k 304.5 ,_o

5k7.6 270.0 136.8
1.]7.6 ]989.8 Ik51.5
903.5 69.2

56.2 181 ._
152.3 365.5
"165.8
150.1
2k9.0
161.1



wwINTERVAL BET_IEEN LIKE OUTAGES BY CAUSE_*
CAUSE 5

REACTOR1 REACTOR2 E EACTOR3 REACTORk REACT0R5 REACTOR6 REACTOR7 REACTOR8
631.1 120Z.3 1393.1 2782.2 73.3 305.1 353.6 15.6

16k 5.3 3.3 2963,, 8 293. S 4878.6 308.2 323. I 57k.k
2211.9 2368.3 529.6 622.6 _ 210.8 205.6 628.3 322.8

968.9 186.1 286.9 ";_53.6 357.5 1252.5 112.S
36. I 358,,8 326.6 : 109k.9 Ik8.O kl.6

136.6 10k5.7 ! 17.7 I. I 585.2 2k62.0
1183.7 O. ! 69.6 IOkq.q 308.2 lO08.k

63.1 k92.5 925.7 0.3 130.9 11k.1
1050.3 66o3 1139.2 I.k 558.k 51.5

987.1 1881.9 0.6 226.k 330.9
k 11.6 332.0 lkOi. 1 792.9 0.2
8k.0.6 11.1 208.3 I.I

1.3 3.3 357.8 0.7
0.5 15.5 6k6.0 70.2
(s.4 5.3 _83.1 _57.1

65.6 k.i 179.2
110. is86.2

0.9 l.k 920.0
1063.7 19.1 o
742.6 317.3
702.6

0.6
975.2

¢¢-'J I
I--i.

¢:,,,,'J

"I'1
m

i



**INTERVAL BETWEEN LIKE OUTAGES BY CAUSE*-
CAUSE 6

REACTOR I r<FACI_;R2 ,REACTOR_ REACTOR4 REACTOR5 REACTOR6 REACTOR7 REACTOR8
6C44.2 1214._ 657.6

3U74.2 660. I



I I I I "
e

**INTERVAL BETWEEN LIKE OUTAGES BY CAUSEee
CAUSE 7

REACTORI REACTOR2 REACTOR3 REACTORh REACTORS REACTOR6 REACTOR7 REACTOR8
4389.9 3551.9 529.T ?0_.3 IOT9.1
h1_7.9 T55._ 1000.8

l 6536.2 2965.5

|



ooINTERVAL BETWEENLIKE OUTAGESBY CAUSE_o
CAUSE 8

REACTOR1 REACTOR2 REACTOR3 REACTOR_ REACTORS REACTOR6 REACTOR7 REAGTOR8



**INTERVAL BETEIEEN LIKE OUTAGES BY CAUSE**
CAUSE 9

REACTOR ! REACTOK2 REACTOR3 REACTORh REACTORS REACTOR6 REACTOR'/ _EACTOR8
5588.9 1373.5 6220.0

17.8
311_6. I J
1833.2

IP
I



QeINTERVAL BETMEEN LIKE OUTAGES BY CAUSEww
CAUSEIO

REACTOR1 REACTOR2 REACTOR] KEACTOR_ REACTORS REACTOR6 REACTORT REACTOR8

!



e-INTERVAL _ET_EEt_ CAUS£11L[KEOUTAGES BY CAUSEee /
REACTOR1 REACTOR2 REACTOR3 kEACTOK_ REACTORS REACTOR6 REACTOK1 KEACTOR8

S_O• 1

I

|



*mlNTERVAL BETMEEN LIKE OUTAGES BY CAUSEmm
CAUSEI2

REACTORI REACTOR2 REACTOR3 REACTOR_ REACTOR5 REACTOR6 REACTORT REACTOIE_
3112.7

_P
|

I,.I

I-r-I



u

. ° °

ee/_TERVAL BETHEEN LIKC OUTAGES BY CAUSEQ-
CAUSE 13

REACTOR I REACTOR_J I_EACTOR._ RE_CTOk_ IREACTOR5 REACTOR6 REACTOR/ R,EACTORO
212.6 517.8

2t_.6

1

I'l'l

r -1-



• .

*_/,I_TERVAL [_F..lrWEEr_ LIKE OUTAGES i3Y CAUSEm4m
CAUSE III

t_E/_C.T OR 1 :, [,_CT ,_f-.i" _ EACTOb, _ k|_ ACTOH_ i_.ACl O_:;._ REACT3R6 R[ACTOR'/' _EACTORO .
_12.5 11.5.3 10ol 1.I

I

|

r'-"



I IIII I IIIIII I II
4"

,__. _ . r J _ _ |

_._" "T_KVAL BI-TI_EEnl CAUSE15LIK[-CUIAC,ES _.V CAU_[¢* I-._E,-',CTOl,c" _LACTtl.t-"_" . _A:_",'. • I::EACtrl)k4 RE,_LTOt-_,5 _'-..'-,CT;.IR6 RIEACTOR'J' kcE&CTOa8
L512.__

i



**INTERVAL BETWEEN LIKE OUTAGES BY CAUSE**
CAUSEI6

REACTOR1 REACTOR2 REACTO_ _EACTOR_ _EACTCH5 kZACTOR6 REACTOR7 REACTOR8
3936°5 3340._ 813I._ 0.7

i



m_SU_:IqARY CF INT[HVALS--AVEkAG[S Ai_l" 3T,_NDARD DEVIATIONS**
_:E _,CT_P 1 k E ACTUR2 _,EAC I J_ 5 _,E_C. T_Ji_k kE AC r uR5 REACTOR6 REACTUR I REACTOR8

_tUSE ! (J. O. I_,_E.P 698.2 36_S.I _1Sl.t_ _P6.6 O. O. O. U. 0. 10]1._ _12.1 831.5 311b.6
:_AUSE 2 11_4.? 1S/'1.3 637.6 H10.2 712.P _Ok.'9 4_0.2 _ 608.0 _(v.9 Sk/'oO bk6.S k99.? 1191.3 20S2.b 1_99.0 I]1S.6
CAUSE 3 1794.7 O. O. O. 1SI5.0 O. lh,_5.1 O. 2111._ 808.S 1559o] 76u. I O. O. O. O.
CAUSE h 220.e 3U2.5 152.3 lO,aE'.3 386._, _C.V 6k1.1 806.9 _t_./ 619.9 321.5 516._ O. O. O. O.
CAUSE 5 I_,q_.| 805.6 _:17.0 6B9.9 t_tl.S 909.2 TVH.O [450.0 1_,_,.I 2237.5 366.$ k61.6 kk6.6 kO_,l _62.2 $99.k
CAUSE 6 C. O. t Oldie.2 O. 19/'9. = V72.8 O. O. (_. O. 658.9 1.1 O. O. O. O.
CAUSE 7 O. O. _26_._9 1_'1.1 3_51.c; O. O. O. 26,,6.5 3_05.1 1556.9 1228.9 1019.1 O. O. O.
CAt, SE _ _. b. C. O. O. O. b. O. O. O. U. O. O. O. O. O.
CAUSE V SSi_-.'; (;. L,. O. 1_92._ !290.9 ,"J£2(J.O O. tl. O. O. O. O. O. O. O.
CAUSE1U b. G. {,. O. O. O. O. O. O. ft. O. O. O. O. O. O.
CAUSE 11 O. O. C. O. O. O. O. O. U. LI. O. O. 5110. ? O. O. 0.
CAIJSE 12 O. O. ;112.7 CJ. O. O. O. O. O. O. O. O. O. O. O. O.
C_USE 13 2{_.6 O. 6. _. O. O. O. O. 2/5.2 3k5.9 . (_. O. O. 0. O. O.
,:_-USE i_ :;12.$ O. O. O. O. G. 115.3 O. i0. I O. I.] O. O. O. O. O.
:_ _USEI5 5_iE.3 O. G. O. O. O. U. O. u. O. O. O. U. O. O. O.
_ _SEI_, _;36.5 C. 33_C.E' O. O. O. t;131._ O. _. O. O.1 O. O. U. O. O.



Centimeter
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 mm

1 2 3 4 5
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