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APPENDIX F

SAMPLE SCREENING RUY

Sample input and output files from a screening run are contained
in this appendix. ®hile the data was derived from a real system,
some of it has been modified to demonstrate certain features of the
OSAMM. Thus, no data from this appendix should be used in any other
analysis., Furthermore, the data in this appendix snould not be
compared to that in any of the other sample runs in this manual.

150




INPUT FILE

151




10 95 S 11w

[ t 105¢ oy NOyA10009
10 95 s 11w
{ 1 10629 096l INNOW HIALOOS
l e 00000% 002
q 3 1 » 0000t68 S sl 31y
1 l 040 162 494 nlIJ3000€
[ we 000000¢ 1
S 2 1T » 0002¢% S sl 31V
i 1 { 10s6 w001 AWV 83Md0002
10 95 S 1w
{ 1 10501 €91q 140001
66
66
00stl o€l
[ 0oL Vd N33IBIS 62
0081 021
[ uvos HINAINIS L2
005101000%%
LR viS Qd dnv 92
00s1010005%
9 n V1S Wh) Vvd &2
00sl10lo00ty
9 9 VIS Sd m3A €2
00S101000%y
LR ViS Lym 3INO 22
0051010004
9 " S 3Inlm oML 61
vostolooves
” " viS Sa anv gl
00510100029
% 9 V1S NODJ Onv (1
00510100029
LK) 0/1 0100y 91
00S101000%S
" 4 ViS HILImS Gt
oostoloooo0€
9 9 ViS vd €1
00st1olo00811
LR ] viS (10x3 21
oosiotoooett
LR V1S NAS 11
gostolooonttl
9 9 ViS yanng o0l
oostoloooee
LR NOTLVLS 41 60
00sl01000%%
LR NOILVLIS DOV (0
005101009uLY
€9 1SNOHLVYHVA 90
onstoloootse
[ JINOHLIVHYN SO
00s1010000¢ 005101052861
1 €2 NVA d3d %0
00510100012
| S9%-KwSN €0
oostotooosyll 00S5101000%221
€2 0l9-wsn 20
4921 y66af
4 Y | 07 NOWWOD
00y wICe €0 4813 Qlu2e 199l 090s9
Sr000 €000 L4110 BYHY S22 182216901902
0t 0t 4l 092 uls on 0w 2 0022 %2 001 004 AW
00 by WY S ] 1 00 01 OF f 1

| 0% U 0we 2 LasvY 0L of  odty A SHYOONTS

IR '

152




I

[11]

(X4

ol

in

16l

1ol

1€

log

Il

162

inl

lus

o<
4¢
Q¢

Y4

T4
T4

Y4

Y4

52

(%94

5¢

T4

=¥

Y4

Y4

LT

T4

Y4

a°

Y4

onvyl
9212
26inl

Sl

el

21

01

£l

3

2~
o

3 ™~ 3~
o o

3~
[aN

LYACE VY & ¢ R4

S g€
000S6"

S [8€
0005901

S T 92
00092

S L st

000VS8S
S 1 s
0008¢E"
S a2t

uuoousY
S a2t
00005%
S 1 ¢

000009
S 12y

00006%
49 2y

ovgoeYy
S 12»

00001s
S Wen

000699¢
S 2y

000069
S e

o00SLY
S 2%

0000€9
S 2

000044
S 12

0000%S
S 12

00052S
S [2n

00001s
S 12%

000242 %
S 129

vvosc€e
s | B

1 1 6l
t lEwe
1 tu

S e X} E¥e

16 Sd NJdA12009

S sl v

€sl D0IYNVIO00Y

q [ 1V

(R 1) SISVYH) Vvdf00S

Sl gel 31s

Yo® ddNS HAdIOUS
000009 002

sl q21 s

969 11vA-3InO100S

S 51 3y

yywl 4300230€002
00000% 1

se a2l 31S

tet Ju dWv2002
00000% 002

Se sel 315

ey 113 svHdl1002
00000% voe

Y sel 1S

w6l NOD Onvelot
00000 (111 P4

1Y (¥4 1s

122 071 onvEiot
000009 {

=4 q¢1 3iS

[ Sd anv2iol
00000% voe

se s2l 1S

Sl HILVIW NODLIOT
00000Y 002

S sl v

[ 74 0/1 310W380101
0GU00Y ove

174 sl 31s

909 ASSY M$6001
00000% voe

52 szl 31s

et 34Im-0r18001
00000% 002

14 qet 31s

[\ L1 SIS3IHINASLOOT
00000% (11174

se sel 31s

Q96 H311Ix39601
00000% 002

sl qQel 31S

(313 QOw30 315001
00000% 002

S2 621 31S

26t XIW/83NN1%9001
0000V" 002

174 921 318

06l ASSVY wMdt 001
00000G% age

S sl 31v

(411 044802001
00V0L" voe

S (3 1w

60wl SIswvHdl0010

6666

Stl 3ISYD pvyo006

el INY NYAOQOW

Y1 INY NVYROOO/

YRS

153




f e

Y4

Lt

Y4

~Z

T4

%4

o666

L1sv€Lee 70064005

002wl S00v00U9

119502 20090009

6oUl6d 0090009

(3119 20090009

eerst 10090009

Geldd t005000%

9820¢ 0050005

0GqEn1 10050006

2in¢et 100€000€

225071 £0020002

92¢€26 20020002

09884 100200027

#9612 2{01000T

26491 ctotooolr

1967t 21010007

Aldyd 1toto00t

GO%hy oltorooot

0null 600(000¢

0592¢ 60010001

9HYG 1 L0010001

log 11 90010001

TR S0010001

twedl 20010001

ni6G¢e €on{uool

£9Y¢L ¢ 20010001

Luonl 1001000t

6666

Sy 1594 Y4 Sid w3ll3100¢
6666

S S 11w

s2 I ot (= 1¥4f 91mn006
0008901 S sl v
S i ¢ AR SYHD AJHALSO0Y
VD09 q [ v
Y Inf SH i 0H2IW"009
0006241 S 61 3y
S fug [T w1 1/700D7300 00y

aaabar

aus

154




MAIN OUTPUT FILE

155

P -




0s°*
1nv 430
AVAORWIY 3STv 4

00°7Y
31vY NoNL3a
3IHVIDIAG3SNN

Will ON3 3HY HIvdan 01 03U33N N3WdIvdId WIDJuS 80 SINIWGINDI 1S31 ON 3IdV 3Iu3H)

(10 *09 *s1 °1 M |
1INV 330 NOTLIIVEY NOTAD YL 3U ONINI3NIS 04 S1NWV 430 1wy
‘vel  *oue ‘€ !

d3G NSy nsa 980
(300N 30 IN3INOIWOD HIVI HIIR LNGNT 10N ST UvE 31 AINO 035N S1INV4I3U 1vl

096" 52 *00¢ W sl *qoty A SHVOINIS
13948v1 (SHNOH)  (SHNOH) SoNiH (SHV3IA)
ALITIHVIIVAY HiW 4din ONTLVHIA0 3410 ERIE.I] will ON3J

NOLLVWHO ANT w3l ] ON3

nsa nsu
SINCOW NIINDS SININOGHOD N3I3MIS
01 NOT3IHII 153IM0T
980 240 Y40
S3IMN0LW HIvaIy SININOGW0OD HIVd3y Will ONJ BlIvdis

01 NOTVIHDZ JS M0

NNy ONINITadS v ST STHL

*20/760/14 31 0vod Ny

RS/LU/ LY 31 va NOTSH 4A

156




o v ——— —— =

(GLYE9H6 "L
ANTIVA EN3S3IHd 40 SWHIL NI Sd313Wvyvd 150D

00° 00t Y ¥4 t0°
00 HOL NO11151N034 NOTLOVHA
40 39Va ¥3d 150D H3d 150D ONTQATOH

26° 64l
034500

(INTIVA INISIud)

= 4Ad)

72°20S
NIHS0D

8L°6

98°56L1
NSNS0

v9* 99°

d30-NS9 NS9-NSU NSA-940

10°6€2 TU°GE2 91191 wn°111

10430 nso

(3TIvA EN3S3Hd)

91°02¢
NId
IVILING

S4S02 &4dHIO0

60°
%€000°
NnsvY-Nsay

nsa 9450
31vy HOHVT
19291 0n°*€S9
207v1Lv) 90ViIv)
ONIHaNI 3y AVILINI
d0° UNNOd 43d

1502 NOL1v1IH0dSNYNHL

LL1io” IW-81 Hia

Nsd-v40

1S00 NOTLIVIYOdSNYYL

26t
NIA
ONITHHND IH
€21
S£000°
10d430-n%9
£n°6l [ -7
o Gu*
1e°se 10°6¢
LY o2l
10430 nso

SHILINVHYL 150D

0°u¢ 0°ot 0°ql 0°09¢ 0°01s 0%un 0°0%
N%9 nsa o940 AVI30 d34-1%9  NsS9-nsy
T3A9Y UNLLVadal 1JViINOD 11d 1S0

NOTLUYWHO INI

1

02
N50-950

IN3WAO 430

fo°0l
Suy*

6L L1
6501
nso

S3iva HOBV

*00s¢
0d30-nNSO

*052
nsv-nsy

NIIML3Y (S3TIW) 3

*ouee

ALTSNIO

L° 16 0°¢2

Sdno 39vy3
*n? *00
nsoy ns

SINVW

S6°tl  3IAILID344)

CY: v Q0dd
9R* 11 a3avon
90°¢ 3svd
9H0
e
NSO=-9u0
INVLSTU
LA ]
AV
1 °00s A 9
Q Y HO
Iv) SASAL LY.

157




J e vy

O s
ATINO dlvgdn dus 04 AP0 VIV LON
TeLer S *o0st
SYHYH L coost
31 IVA SANOH 1531
1H4s dad 4 vIIvAY
SHA nso
AINO Hlvd3y aud 407134 04M0T v LON
*forell *00s1
g0t *0061
NWA SHN0H 1S3
IUERELE] 379vIIvAY
ON nsoe
AINU dlvd3y 804 0138 U3M0N v ION
*19n660¢ ‘oSl
*tquoulg ‘0051
NTVA Sunon 153t
Lted53nd v IlvAY
ON nse
ATNU nlvdidy d04 MmO Vi (3m0YIv JON
cown0tl YA
cownull ‘H9tLl
funnull MLTR
INTIVA SantH 1531
1035 And ERCVRIR NN
[éI1] Nnso
ANO alvdia qud AO13Y QAm0 NV LON

Cer LAY v v A e

o 4
IA0UY NOWROD

‘0
°0

HNOTLVTIVESNI

nsay
IA0OHV NOWWOD

*0
*0

NOTLVIIVISNI

nsaq
JA0HV NOWROD

‘0
*0

NOILVTIVLISNI

NnsqQ
AA0YV NOWWOD

*0
‘o0
‘0

NOTAVIVLSNT

080
JA0HY NOWROD

JAiNvIe Yhiva vy PO SV S I [ETCRFISTRIVAR )

NOT3HII A8 SH31INVdvd

Sl ‘0 dINOH VYW
4417 ndasn IN3INJOTVIAI0 InVN

G H3GR(IN ENIWSLNDI

nye *0000¢ a3
o1° *0GLE6l ns9
YOOV 4
JONVYNIINT VN 1502 LINN N0 3131

NOTIHDI A8 SHIL3IWVuVd

sl *0 NVA d3Y
3417 InJd3asn IN3Nd0OT13A40 3WVUN

#  HIARON LNAWdIN03

ols *ouole d30
ot* “0001L sy
HO1Dvd
IINVNIINIVRH 1503 LINN NO13IHD3

NOIIHDI AB Svi3lInvovd

SI *0 SYn-KWSN
3417 4350 IN3Wd03A30 InYN

€ H3AWAN ININDINO3

o1- T L AR d3G
or-* “U00n2Ll 15¢)
HOLIV 4
JONVNILINIVRW 150D 11NN NOT3HD 3

NOTVIHDI Al SHILINVHV

G ‘0 ViY-WSN
417 v ddsn INIWAUIAZY AWVN

¢ HInnIN INIWGIND3

e c066%t d 30
12° MUT Y34 NsY)
L2 c066n9€ nsy
#01dv 4
JONUNTLNIVA 1S03 LINN NOTIHO 3

NOTIHII A ShILIWVava

Gl °0 03 NOWWOD
3417 n44sn INdnWa013A 30 AWVN

1 HIHWON INYWNaING Y

VIV INAWalnt 1Sl

158




MR KT Touyt
Hilva Lok 15791
IUREELE] ERDAANRYN
ON d U

AINU alvdia 804 MOTIH (4NN LON

*Gn0s0¢ *00s51
INMVA SN0 1S 31
IN A4S ddd 376V vAY
ON d30

ATINU alvdid 804 M03d UJ4M0TV LON

*28n9s1 ‘0051
INVA SHNOH 1S3
1N3S3dd 378avilvav
ON d3d

AIWNO 8lvaiy 04 ®OI36 A3M0v ION

‘92116 00461
INIVA SHNOH 1531
1N 3% 3nd ATHVIIVAY
N diu

AING alvain 804 mOT4Y G4m0V JON

T4 T 0041

‘wZHuvy ‘0061
VA EYSTRICIS TN DY

IN 39 4Ad AV iivAav

Ul (RS
AINU alvade alrg MO T4 3IMO MV JON

*lfoivn foust
VAT MEVITISS |
WIVA et 1S 4

1. Do e

F'Er)\p‘ —_— — m—  mall .

0

NOTLVIIVLISNI

add
JA0HY NOWKWOD

*0

NOVLVITIVISNI

d30
JA08Y NOWWOD

‘0

NOTAVIIVISNI

d30
3A0HV NUWROD

*0

NOTLY IV ISNI

430
JAOHY NOWWOD

‘0
‘0

NOLLVIIVISNI

R
JAVHY NOWWOD)

‘0
‘0

ol- co0ooctt d3d
H0LlDvd
ADNVYNIIN] VN

1502 1IN NO3IHI3

NOYIHII AH ShIL3WVHVYd

Gl *0 VIS NAS
3417 Wnd3sn IN3INDOT13IA 30 3INVYN

11 43HKRNN INIWGINDI

(¢8I 000wl d30
HO1IVA
JONVNIINT VA

1500 1INN NOTIIHD3

NOT3HD3 AB ShIL3nVvyvd

sl ‘0 V1S ¥3NNL
EE R FEIN]] ININd0OIAI0 . 3nVN

01 YIHANN LNIWJINDI

otre *0Qusl d30
aotdvd
3ONVNIAINT VW

150D LINN NO3HI3

NOTIHII AH SuIi3nvyvd

Sl ‘o NOILVES 41
EETRER A EFINT] IN3WdUT3A 30 3NN
o))
6  A38WNAN IN3WdINO3 mu
nre *000%S 430
HOLOV S

JONVNIUINTVRH LSOD 11NN NOT3HD3

NOTIHII AH Su3IL3WVuvd

Sl *0
3417 IN44sn

NOTLYLS Dv
LN3WA0I3A 0 NN

L BIBWAN INIWdINO3I

or* *0098L" a0
or* CU09HLY nso
q010v 4

JONVYNHINIVW 1500 §INnN NOT3IHI3

NOU3IHII A8 SH3LImvavd

51t °0
3317 Andasn

LSNOHIVHYRW
IN3.40T73A30 3nVN

9 HIHRNN INIWdINDI
0te Tuoolee d G

nle *vouted NS
IR

—_— - .




[RIM RIS
AINU slvdia aby MOt UdMG IV BON

*gialll *uusl
411 TIVA SahioH 1531
INAS 4d 3w ilvAay
On d iy

AINU dlvdia d04 mOVde UIMOV IV LON

‘9liglll *oual
NvA SHNOH 1S3)
IN3S 3hd 3Ty HvAY
ON d34

ATINO dlvdidd 403 MOVIH UIMOTIV LON

‘921L6 *0091
ANTIVA SHNOOH 1531
IN4S3nd 414vIIvAY
ON d3a

AINO dlvdisy &04 MO34 (3IM0TV 10N

COHGAES 0051
INTIVA San0H 1S31
1N 4SS dad ERELVANRTY
OUN d30

AINO u8lvdid dU4 MOIH UIM0TV LON

*otedle *oustl
INTIVA SHNOH 1S31
IN3S dad IHVIVAY
on d30)

AING alvady 804 mOT3d UIMOTIV LON

d30)
AA0HY NOWWOD

*u

NUOTLIVITVISNT

d34
JAUHY NOWWOD

*0

NOT LV IIVLISNI

ad34
3A0HV NOWWOD

‘0

NOTLVITVESNI

d30
3A0HY NOWWOD

*0

NOTLVIIVLISNI

440
JA0HVY NOWWOD

*0

NOITAVITVISNI

d 34
JAOHY NOWWOD

Sl *0
3417 W43sn IN3Ind013A30

V1S Sd ANy
INVN

81 d3WNN INIWDINOAE

ore *000¢9 d30
BOLIV S
JONVNILINI VA

1502 1INN NO13HD3

NOT3HI3 AH SH313INWVYVd

1S NUD ONv
INVN

Gl °0
417 W3S INING0T3IA30

L1 H3HWON INJndINO 3

ot* *00029 d 30
d010V 4
JINVNIINI VA

1S0D 1ING NG 3HD3

NOTIHDI A Su3lIWvavd

Gl Y
3417 IN43sSnN ININGUI3A 30

o/l otanv
AnVN N

91 dIvnnN ININdINO3

ore *UuunsS d 30
HO4Ov 4 (=)
FOINUNIINTVW 1502 1InN NO 3L [Xe)
—

NOTV3HII At ShILIwVvavd

sl ‘0
3417 4380

V1S HIL1IMS
ININA0TIA I INYN

SU d3IHWON INIRalNOI

o1 *0o00o0v d3u
OOV 4
JINVNAINT VW

1503 1INN NOT MDY

NOTIHIT A8 Sh3L IWVvyvd

Sl *0-
3417 IN43sn IN3RAOTIAIG

VIS vd
InUN

£ 1 a3HRON INdRgINDI

or* *ooonll d34
H0O1Ovd
AINVNAINTVH

1503 1INN NOY D3

NOV4HD I AH SoTil dnvuvd

G1 ‘0 VIS L1
3417 4480 INAndO014A 4U e
PEA IR YR L PYETRT NN S VIR ORI B

il et v ¢ —— c—— ——




“etbln MOTVEN |
VA Sabbk §S 3)
IN 3% dda 4 IV IIVAY
ON d30

ATINO dlvdia dU4 MOTIH UIMOTIV LON

*ef60y ‘0041
INTIVA SHNOM 1S3t
IN3S Jad 34V IvAY
ON 43U

AINU 8lvd3d 804 40139 A3M0TTY LON

*infild 0051
3NVA SeNOH 1S3
IN3IS3nd ITHVIIVAY
ON 430

ATINO dlvd3a 404 #0134 Q3IM0Tv ION

funriod *00s1
3NTIVA SHNoH 1S3t
1N3S 3nd 314V vAyY
O d 30

AINO alvdio 004 MOTIH 03M0NIv LON

Yt Gy ‘0061
INTIVA SUNOH 1S3
1M4S Jod A7AVIIVAY
ON LELY

ATNO dlvdId aU4 MmO34 GIm01 v 10N

U

HOTLIVIIVISNI

ERIV]
AAUHY NOWWOD

°0

NOTLV I'IVISNI

30
3FA0HY NOWWOD

"0

NOLLVIIVESNI

d3d
3A0HV NONWWOD

*0

NOTLIVITIVESNI

d3y
3A0HY NOWWOD

°0

NOTLVIIVISNI

o 3
3A08V NOWWOD

or- *0005% d30
HOLOvw 4
IINVNIAINIVYW

1S0D 11NN NOT3IHD3I

NOTI3IHII AR SHILIWVHVC

Sl *0 viS UH dnv
3417 ngIsSn IN3INA03A 30 3WVN

92 YIUWNN ININGINO3I

or* *0005% d30
H01LIv 4
JONVNIINT VW 150D 1INN NOT3HD3

NOI3HDI A8 Su31INVvyvd

Sl °0 ViS VRD vd
3417 n43sn IN3INA0T3A30 © 3WVN

G2 HIUNON IN3RalNDI

or* *ooo0eYy d34d
w0LOv
FONYNIINTVRH 1503 LINN NO3HI3

NOT3IHI3 A8 Su3l3Invavd

Gl "0 V1S Sd H3A
3417 MNI3SN IN3NdOV3A30 3INYN

€2 Y3IHWAN INIWNGINDI

ot c000% d30
801DV 4
AONVNIINT VN 1502 11NN NOTVIHO3

NOTIHII A6 Sh3IL3Wvavd

Sl ‘v 1S 1vm 3INO
3417 n43IsNn INIRQOTVIA U InVUN

2¢ u3AnNN ENIndINO3

otre c000LY d30
8042V 4
IDNVYNILINTIVRW 150D 1iINN NOT4HD3

NOIIHII AH SMILINVYVY

LY ‘0 S Jylm oMy
3417 438N IN3INd0I3AZ0 3WeN

61 Y3IUWNN ININGIN03

t1egvol *00st *0 o1° MUY diu
INVIvA SanuH 1S 4L HOLOV 4
IN§S dad 3 IMVEVAY NOT1IVIWISNI JONVNHNIVW 1502 1INN NOT 4D 3
AR e i > mgipenayt .

161




e —————— -

‘uln
AR
‘olw
‘0ln
INTeA
AN3S d8d

ON
AINO dglvaiddn HUA

LYY
‘6t
‘6Lf
‘6Lt
3NTVA
IN3S 3dd

0N
ATINO HIVa3H a0

*0061
°0061
*00S1
“00s1
SaNOH 1S 41
34V VAV

980

MON3H G3IM0IV LON

couyl
004t
‘oout
‘ool
SHNOH 1531
3uvilvayv

9H0

MOI3Y G4mOV JON

NOTL1VITVISNI

d30
JA0HY NOWWOD

*0
°0
°0
*0

NOLLIVIIVLISNI

d40
JAOHY NOWWOD

1 TN | ]
12° *0f 1 Nnsy
L2* MU nsa
te” *oet 9240
4010vd
IDNYNIINT YN 1S02 LINN NO4HD I

NOT3IHII AH SH31L3Wvavd

sl 0oL vd W33KIS
EF IR BRI EEN] INING013A 30 INYN

HE HIHWNN INIWAINOI

12" ra| GED)
L2* 021 Nnsy
1c° ‘vt 0ns0
12° ‘uet 9a0
H01IV 4
AONVNIINI VN 150D 1INN NO 31D I

HNOTIHDI AR SH L IWVaVY

41 *00s LEITEE LN
B4 N gdsn INWa0T4A 30 v

Je Hinwnh b gwalond

162

PRy ensnhptaapiisinipeny




0y ° H{
aisn Iniy wWON ain/03
1 ‘v wns ‘0 *9q 00° 0s° i1 1
d3a/dinod 4u &t At Sdl hiva Sdt AU Ll S 19vd Nl 9VIQ  dliwW JHYN a1V
1 el *ur ‘e | e e ote* ON { 0g°¢% C0961 INNOW H3A 000G % o
1w dIU 1S9 1isa uab AVAORIN NSN ERIYT] Inviy al WNAN WON
Wi 1vi 45V d HSUM SVH 5SS THOL M 1INN ININOGWOD  dROD dW0OD 434
0e° ¥4
u3sn 3wl wWAN d34/703 ONINIINDS
I *0000" [1Xid *0000% 04 * g9 °st i 1 02°
Ao NIV AELR N
din/dInGd ONINIIHIS J0 g ddhON Sl UNY 01 UN3 NOT1DVH3 NOTLDILH0 LVl N334 dWlL NydS
ONINIIHIS HO4 IFLIVOIUNYD V S w3ll SIHL
0s° €
vo°*1t [
0350 3IWIL WIIN d34/03
l *000C6H 00° ‘000t 6y ‘e 0% ° 0s°1 3w {
A48/741N03 40 d3IUWHIN Ad Sdl INIVHN Sdl Ad0 Sdi $99vd Kl OVIO Hlinw - ININ »ilV
1 *ull *ouE € *1 0s* 0s0° ON 1 (Y 6598 W)J)31 o000t € €
11 d30 NS NSa 990 AVAOKW3Y NSN 301ud JNVN a1 WIN WAN
HNN tvl 3Svd HSVYM SvH 5593 THU[ 4M LINN ININOIWOD  dnO3 dW0D 338
10° e ™
a3sn 4wll WNN d38/703 ONINI IS Vo]
—
| *0000UtL 00° *0000¢ Ob* c09  *S1 M | ‘1 or°
Ad INIVW 13A30
d387d1n03 ONINTINIS S0 adHniN Sdl ON3 Ol UN3 NOLl1DvH4 NOLLDILU 1vi N3342s 3Nl NHIS

14

d4d/7al103 40 YIHnNN

1
1w
WNN

1

din/alnt3I 40 a3unNN

1
17
WM

*uultw 00° MVIFAR ]
Ad Sdi INIVW Sdl A30 Sdl
‘021 °ofF ‘L *1 04 o10° ON
a3l 1S9 NSG 980 IWAOW Y NSN
vl 3SIv4 HOVM SvH
‘0 ou°* *0
Ad Sal INIVN Sdli A0 Sdi
‘0l *ofr  °¢ *1 0%° o1o* 41}
d4U 0159  NsSU 90 TYAOW IN NSN
v 35V 4 HSVA SVH

.

$S3

S%13

ININIINIS HOJ FIVAIANYD Vv ST w3l SIHL

(1% l
00°1 L]
U3Isn AWli WIIN d34/70173
0 04* 051 31y ]
S49vd Inlt OVIO HliW INYN WiV
056 ‘g0ul dwV M3IMd 0002 2 2
3144 INVN a1 NN WON
LHOT Im 1INN ININODWOD  dW0?) dw0D 43
0%° |
a4sn 3Wld wiiN 34703
94 00° us* 11w 1
S39vd Inll OvVIaQ HILW INVN wiw
0501 *E9lg 1y 0001 1 1
3D1ud IWVN a1 RON WOIN
JHOT M 1NN ININUAHOD a0 aWGD)  43a

HOT L 4T ENAINOab )




d{t/d1N0T 40 B IHnN

]
1w
niN

*ull
EELY

ot
1159

*u

Ad Sdl
o q
Nns(  wrn

1vi

vu*
INIVH Sal
0s°*
IVAOR N
EERLE]

]

AU Sdi

ofo* ON
NSN

HY VA SVH

06°*
agiasn wll
*9q 0o*
S VA il a9via
1 UGt f *O9H
121l Md
543 LHOL 3m 11NN

!

WOAN 487014
0s* 11y
Ml INVH

NIMAL
InVh

ININOGWUD

1

oL

[ R]
o]

A<
with

arnr) aw(s)

qQ
WIN
ERL

164




fu=-39e6t *
00 dyYe*
10=-466%°
4934 dia
SHnIvy

connyl
TS ¥4
*eaenl

JHiv

Sinvd
MmN

{
€
1
S14va
w10l

0s°
06*
0s°
WAONWIY
354

SS3

0s°1
€n*e
og°

1HO] Im

*oll
et
‘9L
I 1ud
39Va3IAVY

SININOGKWOD 8

ISvD tvH
LNV N3A
INV NVR
InVN
IN3NOAWOD

0006
¢uou
000¢
al
dn0d

3uv 383Nl

& L]
é 3
9 9
WAN WON
an0) 4348

SEMANOANO D OIS

165




ve”

X4
035N IN]L WIIN d38/703 ONINYIHDS
l *oluyYy vu* NI 11 ‘09 sl 1 e’
rd IN[Wn 13A 40
a3n/alNO3d UNINISIHDS J0 o fumills Sdl UNY U ON) NUTLIDVHY NOT1D3) 30 1v1 N3I38306 InlL NMDS
ININIIHIS 404 FLVAIONYD v ST wiall SiIng
Y [
00°1 2
U3sn Jwly Wi d3d/03
'4 *vonte vo* *0001s ‘0 §2° 62°1 418 |
d38/aln0d 40 a4uniiN Ad Sdl INIVR Sdl A3Q Sdi S39vag Init OVIO  dilw INYN [ W) ]
00°%¢ ‘gl { fuel *0¢ ‘t 1 1150 050° ON 1 en* ‘061 ASSY HMd €001 € 1t
dIVd38 MHid SLavd miIN 1w d3U 1S9 NSA  9xU IVAON Ty NSN ERRE.T] 3NVN af hWN WNN
1S0% Siyvd 30 WNN WNN 1vl IS4 HSVM SVH  SS3 1HO1Im LINN ER ST GOR aow 3 3a
02°* e -
38N 3wy WN d3IN/0T ONINIEHIS
1 *uuoNY 00° *0000% o8* *09  °ql 1 °1 0e*
Aa INlvw 1330
ddn/dINDI ONINIJADS JO HIHWNN Sdl OGN3 01 an3 NOLLIVHY NOLLD3LO Vi N33nds INEL NHDS
ONINJIIHNIS HO4 UVUIGNYI v ST w3gl SIMy
(1359 €
00°1\ 9
ag3sn 3wl WAN 434703
'4 ‘ou2uin 00° *002uyLn *0 0s* 06°*1 3iv 1
dIn/dING3 10 H3I3unnn Ad Sdli INIVR Sal A0 Sdl S39vd WL 9vIA Milw 3InVYN mlv
00°4¢ ol ¢ 021 *o0f °¢ 1 0s* 050° ON 1 P-4 Ad 41 YOHINOD 2001 2 ol
Ylvaidy 43d Silavd miN 17 430 NS9 NSO 940 TVAONIY NSN Dlna 3nyN [1}1 WIN KON
1500 Siavg 40 WNN wWNN 1vi 38vy HS5VM SVYH 483 1HOT Im 1INN IMUOW Uon 00w 434
0e* 124
35N Iniy WIN d3IN/03 UNINIINDS
1 *uooun (111 *0000w (117 09 g1 g *t [T
Ad INIVH T3A30
d38/diNt3 ONINIINIS O HIuw(IN Sdl ON3 0L ON3 NOTLDVH4 NOT1D3130 1v1l N3I34IS INTL NMIS

4 “goLend

00° *o0Lcee

A3a/7al063 30 o Junil Ad Sdi INIVI Sdl A3Q Sdi
L Y T 1 el cofg “f *1 0s°* 050 ° ON
HivVaid Mia S1lavd man 1y aidll  NSY NSO 9yo MWAOWIN NSN
1S0D Stavd U0 Wik nON vy ISW 4 HSYM SYM

ONINIZHIS H04 ILVAIGNYD Vv S) WLl SIHy

(1% €
0ot 4
gisn wmly KON a304/703
!} 06°* 061 117y i
S 39vd Inll OvIA  Hllw 3HVYN (¥ W]}
] DT RS 609t SISVYHD 106l 1 &
ERIET] INVN ol WON WON
S%3 LHOT gm 1INN 3NA0W VOW QU 434

MNOTIVWAOINT P U0w

166




PRIV YIRS

FIVERCITRTEY oo Vv

( IOV au* cGoven
A INIVRK RELE
diazdlntd ONINIIHIS S0 adnniiN Sd1 UN4$ 0L ahd
Z *uo02w ou*
dIn/zalNd 3 40 J3UnnN Ad Sdl INTVW Sdi
00°%2 *uY 1 Sl *ut ¢t ° 1 0s*
nlvdiy Hid Siavd m3IN 1w 430 NS9 nNsa@ 940 IVAUW3N
1502 Sluvd 10 WON WAN vl 349w d
1 *o00uUY 0o0°* *0000"
Ad INTVW 13A30
dIH/dINGI ONINIZHIS 30 A3BRNAN Sdl ON3 01 ON3
4 *u009s 00°
d35/d10n03 30 ¥38WNON Ad Sdi INIVA Sdi
00°52 ‘6l 1 ‘02t *0f € *1 ug*
ulvaly d3d S1HVd MIN L a3l ns9  0sa 9240 AVAQOW I
1S0J Siuvd 30 WNN nON 1va 54
1 *0000% 00° *0000v
Ad INIVR I3IA30
d38/d1N03 ONINIINIS 4C HIHWNN Sdi QN3 01 ON3
2 *004%2% oo*
A3d/7d1N03 30 HIHNON Ad Sdl 1Mlyw Sdl
00°s¢ ‘v 1 *pel uf ¢ b | 0s*
alvd iy 83d SLave MmN 1w 430 189 NSQ 9x0 AVAOWIM
1500 Silavd 40 wWNN Wi vl 454

AR AN

EX%al

231 1rst 30 PR AR 3 wiuun Ulin uun 1140
02° [ X4
03sSNn Intl WIN d34/703 ONIN3IBOS
0&° *09 st 1 *1 0Z2°
NOT1DOVH4 NOTLD3130 1vi N3340S INIL NHIS

NDI1DVH3 NO11D3130

*vooLY

A30 Sdl

050° On
NSN

HoVM  SVH

c0009s

A30 Sdl

0s0° ON
NSN

HSYM  SVH

NO11Ddvy4 NOTLD3L30

* 00524
A3Q Sdi
0%0° ON
NSN
HSVM SVH

ONINIIEIS 803 ILVUIUNYD v ST W3LID SIKL

q2° 2l
00°1 “
Q3s 3WIL WON d438/03
*0 se* LT | 31s t
S$39vd Inll OvIO HLlW INVN #1v
1 Zen"® *58% H3110x3 oot 9 %1
ERRET] InVN al WNN WNN
$s3 LHOT 3N LINN IINUOKW uom GOn 43
ve* 12
U3sn 3IWIL WON d38/703 ONINIIHIS
0g"* "0y  *st 1 1 02°
1v1 N33YDS 3Kl NUDS

ANINIINIS HO4 FLIVOLIUNVD v 51 wW3LD SIkL

[T 6
00°1 [
a3sn 3nly NN d38/703
*0 1 Y-4 G2l 1S l
S 39vd Wil 9OvIiQ Hlin InNVN w1V
1 2n* *64€ QoW30 31 S001 & (A
301M4d ANTN at WON WON
§83 1HO] 3N 11NN IMNA0W UOKW QOw 434
0e* e
a3sn inll WAN dIM/703 ONINIINIS
08° *09 *st °1 M | 02°
1Vl N3I34IS IWLLE NHIS

ANINIINIS N04 3IIVOIONVD v 51 wW3il Sing

se* [
ol ]
43sn Wiy WAN a3H/704
*0 Q2° $2° 1 315 1
S3I9vd il 9VIQ Milw INUN alV
1 Z29° TS YIwznaNny 2001 = P4t
ERIET] IwVN o1 WNN WON
Ss3 THOT 3Im 11NN MO o UOW  44m

167




s T ——— - —

00° %< Yy t Cuc Ty e " ye* uLy ol 1 en’ ‘gw? 0/1 310m3n O101 01 sl
Hlvd3d Anid Sinvd MmN v AR TUR E R LE R PR R I ¢ VALK NSN 314d INVN al WNN KWNAN
1S0D Siyvd 30 wWiN with 1vi v g HSVM SYH 583 1HOT Om 1IND IMNAOR oW UdOW 434
02* I¥4
a3sn Inly WIIN d34/703 ONINIINIS
1 cubYun 00" *0000% on* ‘09 St i °1 02*
Aa INIVH FELE!
dIN/dING3 UNINIINIS 40 HInhiIN Sdl (N4 0L ON3 NOLLDOvHd NOTL1D343Q 1Vl N330S INIi NHIS
AONINIIHIS HO4 FIvO1UN®D v ST w3Ll SIHL
Y- Sl
00°1 9 '
J3ISN 3WlL WNN d34/03 k
¢ *0006Y 00" *0006Y *0 s2* Al 1S 1 ]
did/alNn3 10 u3dniiN Ad Sdl INIVH SdI A3Q Sdl S19vd InlL OVIQ  ulIW INYN w1
00°%2 ‘6l t *02t *uf  °€ ‘1 ug* 0450 ON 1 24y *90n ASSY AS 6001 & L
Hlvdia 834 Siuvd miN 1w 430 NS9O NSO 90 AYAOW 4o NSN ERIE.T] IWVN ol WOIN WNN
150D Siyuvd 40 WN RN 1vi IS4 HOVM SVYH  $%3 1THOT Im LINN 31NUON uow aOw 438
02° L2 *
a3sn Wl WN d38/703 9NINTIYIS
1 *0000% 00°* *0000% oRe* 09 *S§1 *1 *1 0e° A
Ad INIVK q3A 34 ;
d38/d41N03 ONINIINIS 40 & FdWNN Sdi ON3 01 ON3 NOTL1OvAd NOTLD3LC ivi N3383S INIL NHOS q
ONIN3IHIS d04d FIVAIONYD Vv ST w3il Sl o0 )
o |
se* 61 ! "
0ol L] i
a3Isn Il nN d38/703 H
4 *00SLw oou* *00SLY *0 [T- s2°1 31s 1 §
d38/7d4IN03 40 H3IURAN Ad Sdl INIVW Sdi A3Q Sdi S39%vd IwIl 9vIA MHilw IWVN #Lv
00°%¢2 ‘gl | *ull *ufF ¢ °1 us* 050° ON 1 2n* VA IHIm-0m1 9001 © 91 ‘
Hlvdid hidg S{nva mMiIN 17 ddd  NsY  Nsad veo TWAOWIN NSN ERIN.T.] INVN 01 WAN WNN |
150D Sinvd U WNN wiN vl EERLE] HSVM SvH  5%73 L1HOT Im LIND INUONW Uow OOW 434
uee 17
a3isn Imll WNN d34/703 ININI3INIS
1 0000 00° *0000% uw* ‘L9 st 1 °1 0e°
Ad INTVW 1IN0
d38/7aliitd ONINII4DS 20 o IGRAN Sdi UN3 01 ON3 NOJLOVHI NOIL1D3L3Q 1vi N3OS NIl NHOS
ONINIINIS HO4 IAVAOIUNVDI V ST w3l SIkd
52° 1t
0o0°t L]
g3sn Iwll niiN a384/703
< *000¢9 [{1td *000€9 0 52° q2°1 31 1
dian/alNh 3 ) yiunnn Ad Sdl IN]JYR Sal A30 Sdl S 39vd Wi VIO Hldw INYN (Xl
t
00°4¢ 4 | 021 oy °F * 1 (1= 050° ON { 2n° cong SISIHENAS 1001 ¢ Sl
HIVa s H3d SIHvd MmN 1 a3 NSy NN 90 TWAON M NSN ERRR.L] IWVN al WIIN WIIN
1500 S1Aavd 0 whiN il v (L LT G cwe Gy AR NS v :



—y st < - ——— -
< Thagen NI UGGy Y [V G2l 3ts 1
d3n/alinfgs 3u o i A Sal It Ive Sal AU Sad S319vd INIL OVIO  dllw INVN wiw
00°4¢ ‘ul I tall "t *1 us* n40° ON 1 % ‘1Ll o/1 anv €10l ¢1 e
Nlvddd 43d S1ava MmN 1w diu s ano MVAOK 9% NSN I 1ud INVYN qal KON WNN
150D Siavd U WNN WON 1vi 997 4 HoYM SVH  §613 LHOT 3M LINN 3MNUOR UOKW aOn 43y
10° 82
a3sn IWli WAN d34/703 UNIN3IHIS
{ ‘u0009 uue 00009 0% * U9 sl M | ore
Aa INTOW T3A30
din/alnod ONINIIHIS 40 & itwaN Sdl UNY UL UN3 NOELDVNE NOTLID31 1vL N3I3HIS NIl NEDS
ONINIIHIS HO04 FUVUIUNYD Vv ST wIL] SIHI
Y- hl
00°1 L]
Q3Sn Iwli WAN d384/03
2 “000€Y 00" *0V0EY 0 Ge* szt s
d3Y/41N03 40 H3IYNNN Ad Sdi INITUW Sdi A30 Sdt S39vd InlL 9OVIAO Hilw INVYN ¥17v
00°%¢ ] [ *uel *t *1 0s* (1Y ON | 2n* el Sd dnv 2101 2% 02
alva3d ¥id Siavd miIN 1w d3d NsSa 9240 IVAORNIY NSN 3D1Iud INVYN al WIN WNN
150D S1Hvd 40 wWON WON 1vi 3SIv4 HSVYM SYH 553 1HOT 3w LINND 3M00nW GOwW Q0w 43y
0 L2
a3sn Wit RN d384703 ININIIHIS
] C000Un o 0000w Oy * MU RS SR | °1 e
Ad INIJYW MIA 30 N
a3a/dIN0I ONINIINIS 0 aIdWNN Sdl ON3 04 ON3 NOTL1DOVH4 NOTLD31 4 ivVi N33ads Inl1 NMDS 9
ONINIINIS HO4 IIVOIONYD v ST W3l SIH}
LT P
00°1 9
a3sn Wl HWON d34/7073
4 0001 oo* *0001s ‘0 (7.2 W 2°1 1S {
din/alnDid 30 H3unhN Ad Sdi1 INIYN Sdli A3Q Sdi S 49vd Iwll 9910 Hilw IWVN ¥1v
00°9¢ Ll | ‘uel °t 1 0s* 0s0°* ON 1 2%* ‘sul HIIUW NOD LTOT1 Il 61
ulvdiy vid S14Vvd m3N 1w d40 19 NsSg 940 IVAOWIN NSN 30149 INVN (¢} WNAN WON
160D Siuvd 30 WNN WON 1vl 35w HSUM SYH 483 1HOTIM LIND A M00n UOw uon 334
02- 134
Q3% Iwl L WAN d34/703 9NINIINOS
] ‘u0uoY oo* *0000% vy ML IS B | *1 02°
Ad INTUw I3A 40
AI/alNL 3 OININ4IADIS 4O o by Sdl (N3 0) (N3 NOT1DVHS NOTL1D31 3G LVl NY3d08 INTL NEDS
ONINIIHIS M0 JIVQIUNYD V ST w3LT SIM|
[T £
vou*l L]
Uisn wly WON d 4847073
4 MY T (1T *OU6YYL ] 0y 04° 1 v {
RRIVATE R [V B TR R I TI N AT A Sal 1thivin Sal Al Sdd S 49V Wl 9vig pltw inveyy LRI




¢
dIN/a1003 46 8 Tunnint

00°5¢ 2l 1 *ucl
dlvady aidg Siavd MmN 1w d U
iS00 Sidvd 40 (N Wit

438741003 ONINIIAIS 30 H3bwiin

4
dI4/d1N03 40 H3vnnn

00°%¢ ‘ol 1 *0c¢l
dlvdid 334 Stava MmN 1w d34
1500 Siuvg A0 wihin niN

d38/4[N03 ININFINIS 40 o duniN

4
d3u/d41N03 30 ¥ dinnn
00°s¢ 3 1 cact
Hivdin Mg Siavd miIN 1w di0
1S0D Sinvg 40 wNN WK

d38/alNU 4 UNINIINIS 0 ¢ JHmOIN

wc. re
au*l L]
03SN 3nWiy WNN d3M¥/073
TR vu* L0 ‘0 g2 621 315 1
Ad Sdi INTYW Sdi AdU Sdl S19vd InlL 9vI0  Hiiw INYN (1%
R Y 1l 0s° 0s0° ot | YR ANy 4 dwv 2002 91 92
189 1Sty 990 IVAOWIN NSN 321ud INVYN (€3] WON WNN
v 45V 4 HSVYM SVYH 583 1HO1 3m LINR ER LY UOw dun 134
[T Le
a3sn 3wl WN d3N/703 9UNINJIHIS
C0000% vo-* *0000% og* 09  *q1 1 *1 02°
Ad INIVW 13A 30
Sdi ON3 0L UNZ NOM1OvE4d NOTLD3L3G 1vi N34S INTL NyOS
ONIN33HIS H04 JLvalony) v ST wigl SiHL
5¢° Y4
00°1 ”
Q3sn 3IWly NON a38/70)
‘uoo0sy Qo* C00sn ) ge* g2t 1S 1
Ad Sdi INIVH Sdt A Sdl S19vg INLL OVIO  Mlw 3INVN #1Y
"ag °¢ *1 0G* 060° OoN { vo°9 ‘4s9 1114 SYHD 00 g1 2
ns9 NS0 940 IYAOWIN NSN ENTE.T] InTN al WAN WON
ivil IK5v 2 HS VM SYH  §%) 1HOT 3m LINN 3 NA0n UOW Qow 33y
vee il
Q3sN 3wly WIN d38/03 ONINIINDS
*00u0Y oo* *0000% Oy*” U9 Cqt ey ‘1 02°
Ad INIVW T3A30
Sdl ON3 0] ON3 NOLL1DVHY NOTLDILI 1vl N3340s IRIL NNDS

MINIINOS HO4 IIVAIONVI v o] witl SIHy

Y A
00°1 4
U3snN Wiy WNN d3d/703
00009 0o* 0000y ‘0 52° 621 315 !
Ad Sdl INIvw SdL A3G Sdi SIO%d INIL OVIO  Hlln 3NVN 1V
et € *1 0s° 0s0° Ot l 26° ‘g6l NOD QW wiot o7 22
NS9 NSO vy IVAOWIN NSN 32144 3WVYN 0l WNN WNN
v 35 4 HSY M SVH 5813 1HO T 3m 11NN ERCN Uow oW 438
[1 P 1
Q350 awly WON d38703 ONINIINDS
‘gogun 00° 0000w Oy* 09 g g ¢ 0¢*
Ag INTwm I3 30
Sdl OUNY 0L (N3 HOLEDVHY NOTLDI1 30 Ivi N94408 IAIL NBDS

ININIIHIS HO4 Itvylyned v SI WLl Smy

§¢° vl
00°1 L
IS0 Iwrl) WO A dn/0)

170




.4 o . e
P . ~—
] va .
00°1 4
a3snN 3Wly WON d34/03
¢ *004901L gu* *004901 *0 0s° 051 31w 1
dIN/alNU3 40 HAskON Ad Sdl INIVW Sdl A40 Sdi S 39vd 3nlL 9vIQ  HILLW IHVYN K1V
b 00" %S¢ ] | Ll Ut 't *1 0s° uso0°* ON [ 0092 196 SISVHID vd €005 02 ue
Hivdiy d3q S1dva MmN 1v d3U nNsY  nsa vau TYAONW IH NSN ERIET 3WVN al WOAN WNN
150D S1idvd 40 WihiN WON ivl 35v 4 HSYM SYH  SS3 LHOT M 1INN 300w uow 00w 434
Y €2
00°1 ”
a3sn Inly WNAN d38/7013
4 ‘00wLw 0" *00%e! *0 52* [T | 31s 1
d34/41003 30 ¥3BNNN Ad Sdl INlvw Sdl AU Sdl S39vd Il 9vVIQ dliwW INYN ailv _
00°Se *22 { *02l *0f °¢ ‘1 0s° 050° ON 1 05°1 °90% ddNs ¥Ymd 2005 61 2
H4Ivd3y ¥3d SIHvd MiIN 1 did NS9S nNSQ 90 TVAOW3Y NSN 3D1Hd INVYN [¢3 ] RN WOIN
1500 Siuvd 30 WON WON 1vl 354 HSvM SVH SS3 1HOT Im 11NN 4MA0W Uow OUw 434
0e* L2
a3sn Il WON d3H/703 ONINIINIS
1 *0000v 00° *0000% 0g* 09  *q1 1 ‘1 02*
Ad INIVK I3A30
d3N/dIND3I ONINIIHIS 40 H3IBWNN Sdi ON3 01 ON3 NO11Jvd3 NOTLD313Q 1V1 N33408 INLL NYIS
ONINIIYIS HO4 ILVAIANYD v ST wiLl SIHY 4
1Y 22
00°1 9 n
u3sn 3Wli WON d34/03 —
4 *00GHS 00° *0068S ] 52° se*1 318 1
‘V d3Y/dIN0D3I 40 HIUWNN Ad Sdi INIVH Sdl A30 Sdi S39va Il OVIQ Hilw INVN #1V
00°9¢ ‘ol 1 ‘oel *oe  °¢ ‘1 0s* 0s0° ON 1 00°s *9un L1VM=-3INO 1008 B1 o2
8lvdiy ¥3id Siyvd MmN 1 diu N9 05U 9HO AVAOW3Y NS N 3D 1ad 3nVYN al WNN KHNN
150D Siuvd 40 wWON WIN vyl 35w 4 HSYM SYH  $53 1HOT 3m LINN 3NA0CK [{LT QOW 434
0s* 2
0o0°1 L]
U3Isn 3Wly WON d34/7073
4 *0uHE Y 00° *008EY *0 0s° 0s°1 Jiv 1
din/alN03 40 338nNN Ad Sal INIVW Sdl A30 Sdi S39%va L 9VIO  Hilw IWYN LI
00°se 1 1 cpel *uf *t *1 0s* 0s0° ON 1 LV | ‘891 4300330 002 L1 &2
ylvd3y H3d S1avd MmN 1V 43l NS9 NSa a0 AVAOKWIY NSN 301 ud INVYN al WNN WON
1S0D Sinvd 40 WNN WiIIN vl ELRL K] HS VA SVH 5873 LHO T 3Im LINN 3INUON O0W aon 434
1o0° we
a3ssn Iwli WNAN d38/703 ONINFINIS
1 ‘0000 00° *0000% 8" 09 st t1 *1 otre
Ad INTVW 13A30 .
ad/alnN0s ONINIIHDS 40 d IHnNIN Sdl (N3 01 ON3 NOLL1Jvad NOTLIDILIO Lvi N330S Inl L NBDS
ONINIIHIS HO4 JIVOIONYD v ST will STut




I‘lIIIIIIIIIllIlllIlllIIIIllllllllIllIlllIlllllllllllllllllﬁlllll T
'Y funasauot uye fouy9ul "0 0s° 0s° 1 dlv {
AAN/alN0 T 0 8 s Ao Sl 1V Sdl AU Sdl S49vd IWil 9vIQ HitW INVYN #iv
00°%¢2 *Q2 { *hcl "ot °t 1 0G* 050° ON 1 0o ‘Lin SYHD NJBAL 6009 &2 (¢t
8Ivd3y Hid S1avd MmN 1 G0 NSO nsg 90 AVAOWIH NSN ID1lad IWVYN O] WNN WNN
1S0D Siuvd 40 WON bl IN vl 3Sv 4 HSVM SVH 583 LHOT IM LINN 3INA0OW UOW QOw 434
(VL €
00°1 V4
a3sn 3wl WON d38/013
l *UJdLwr ¢ 0o0° *ouULvel 0 0s* 0s°1 3lv {
dId/d1103 30 H3uwhiN Ad Sal INIVA 4Ldl AJ0 Sdi $39vd INTL 9vIO0  dilw INVN LBl
00°92 2 1 *0ll *0fF  °t °1 0s* 050" ot { 8¢* *sul 08dIn %009 %2 2t
8Ivdady H3id Slavd m3N 1 d3id nNs9 NSy 940 IWAOKW A NSH 32144 INVN al WNAN WNN
LSUD Siyvd 10 wNN WON 1vi 354 HSVM SVYH 553 LTHOT 3Im 1INN FNUOW QOKW QGOW 434
0s* 3
o1 4
a3isn dwly WIN a3a/073
4 MUY ESY 0o *0uYLSt 0 0g* 0s°1 v {
d4a/alNDI 40 H3PWNN Ad Sdi INTVH SdI AI( Sdi $39vd Inll 9V MHIIW 3InUN #lv
00°s¢ 2 1 ‘02l *ug ‘€ 1 0G* 050° ON { ®e* ‘0l Wl1/700230 €009 ¢¢ 8%
HIvd3d ¥id Slavd MmN 1w 43l NSy NSO 940 TYAOWIH NSN 30149 IWVN a1 ROAN WNN
1500 Slyvd 30 wNN Wik ivl ISTv 4 HLYM SYH  SS3 1HOT 3m 11NN 3NA0W Jon Q0w 4134
ve* 14
a3sn Iwl] WNAN d38/703 UNINI YIS
{ *0000% ou* c0000% ue* ‘09 °sl *1 b | 0c*
Ad INTvwW AEL¥EIY
d3d/dInN0t3 ONINIINIS 40 d3bnNIN Sdl ON3 01 ON3 NOT1Dva4 NOLIDTIL3N 1Vl N3340s INLL NHDS
ONTNIINIS HO4 3IVAIANYD ¥V ST w3Ll Simt
0s°* ¢
00t : L)
uisn wld WlIN d3ns0d
4 fo0eey ap* ‘vocen *0 0s° 06" 1 v
AJH/d1N04 30 83dh(N Aa Sdl INIVW Sdi AJU Sdi S3i9vd Inll 9VIQ  dliw INVN #1V
00°92 ‘Y 1 ‘o¢t *of °t. ‘1 0G° 0s0° ON i e *® *lo Sd NIHAL 2009 ¢22¢ Ot
nlvdig did SL8Vd MmN 1V di3l  0s%9 NS0 a0 IVAOWIN NSN ERER.T.] INVYN [(}} WNN WNAN
150D Siyvd 40 wihiN NN 1vi 15v 4 HSVM SVH  S$S3 1HOT im 11NN 3MNUON UOW aon 334
0%°* 4
00°1 [
035N 3Inl | WIN d30/703
4 ‘uNGeEn 0o* *0056% ‘0 0s° 05°1 v {
d3a/alNNd 30 3 3gniIN Ad Sdi INTVW Sal A30 Sdi S 49vd nll 9vI0 HlLlW IWVN LAWL)
00°%¢ b 1 *oel Cof “r ‘1 0% ngo* ON | ve * “fsl QOYNY 1009 12 &7
alvd iy o 3d Sluva miN 11v d40 Ny 0sQ 940 WANAIA NSN 101 ed INYN af AN KWAN
1500 Si1nvd 40wl vty ivi 5 4 HLYM Sv S LHO T iM L1t ERIRTY UUn OO0k 434

172




notel
Hlvg g od
1500 s1eavd

d3e/dlN03 30 d3dmiN

[RIEATA

00"

Il 9vIQ

*1ley
301 M4
L1INN

(VO
vl

in |l

1w 1

HlLlw 3nWVN winv

1vHL 91W 200G 9¢ s
InVN Jl WON HON
I INUOW GOW UOw 434

t
3
AR PSR

173




Py

22
Sihvd
LEL

3
Siyvd
WLl

0s°
IVAORW3Y
ISV

553

se*

1HOT3IM

$3IINQ0W 12 34V 3Y¥3HL

Y4 Sld wWdD3 toog 2 St
321ud IWYN al WNN WAN
3IOVy3IAY IMNGOwW a0n [ EL]

S 4 MINOW O 354

174

- .




SHNOH
SHNOH

°699

°03¢L

ST ddiw 1NdND 3HE

SI Jdin O3A1H30 3H)

HV3IA d3d SFUNTIIVvY W3LT AONT 00° 1 UV 3¥IHL
SNOTLVIIddVY &2 ddv 3H3KIL
( 0 co-312€° *LGvEL2e 1vyl 9lw INNON HIA 2005 0008 92 Y 2 €9
0 20~-301%°* ‘o00e8eLl SVHI NJHAL NouAl S009 0009 &2 S 92 29
0 20~386¢€°* 119502 [sT- 24" [1e]-1.%{ 7009 0009 ¢ S g2 19 wu
0 20~-3ts2"* *660162 wWl1l/700230) nounl €009 000y €2 S we 09 —
0 20-32¢€" *Eng6 12 Sd NJYAL NoYAl 2009 000y (<2 S €2 65
0 20-32uyw° VIS 90NV 1JYAl 1009 0009 (2 S 22 €s
jv 0 to-3to¢1" ‘s6lddL SISVHI vd INAOR H3A €E00S 0005 02 9 12 1S
. 0 10-31%2° *9820¢ ddNS Mg INAOW H3A 2008 000G 61 A 02 9%
! 0 10-3606" *0senl 1L1VvM=3NO INNOW H3A 1005 0005 Wl A 61 5§
0 10-35us* cei1nel Sid wlJ3 wlJi too€ 000€ L2 € gl g
0 20-3909"° *226021 4300030 dnV 83Mmd €002 0002 (1 2 t1 €5
0 2¢-316L* *92€26 a4y dnv dWV HiMd 2002 0002 91 2 91 29
1} 10-3%21° *0SHYS 1714 SvHD dWV 33IMd 1002 0002 sl 4 st Ig
0 10-32¢€¢” ‘89612 NOJ Q0w 1M 2101 0001 =l 1 1 05
0 10-306%" *26891 o/s1 anv 1y €101 o000l €1 1 €l 6%
0 10-3%22° *1nq2¢ Sd anv 19 2lol oool ¢l 1 2l  ©%
0 10-3€%2° *8lyye HOLVW NOD 14 1iol oot 1t t IR
(] 10-3991° *50nnn 0/1 3M0m3n 14 o101l o001 01 1 0l 9v
0 10-3696"° ML P ASSY Mg %] 6001 0001 o { 6 Sy
0 10-322¢° *058922 EERLELYE 14 8001 0001 & t 2] "y
0 10-359%° 9995 ( SIS IHINAS 14 2001 o001 ¢ 1 1 €
0 [0-32¢9"* M LVAN! 843110%3 %] 9001 0001 v I 9 29
0 10-3¢b€ " *19u81 QOW3Q 41 1Y 001 0001 S 1 S 1
0 10-3%94° fEne2l X IW/7H3INNL iy %001 vool ¥ I L on
' 0 10-3182° 91662 ASSY Mg 1y €00l 0001 ¢ { € 6€
1] L0-3292° *€9uLe F0HLINOD 1%} 2001 oool 2 { 2 1319
0 10-3126"° *L00%1 SISVHD id 100t ooo0f 1 { { [1y
L dvis 833d 3WVN INYN Ql 0l WON  WNN AN RON
d 44 Uuv SJuniivy A81W 3NA0KW LN JNOGRHOD QOW dW0D QOW dW0) ddv 43y
SNOTIVI I Nddv
-r']urlllllllﬂ{iJ —— T SRS .
Ry A e — gl




NOLLINTOS WNOREL4O UNNOS X IdV

176




791720718 31VG NOISHIR

2 4dA10108d

11 Wwvsno

177




9vI4
ALTATLISNIS

GILONOHA
ERT

000°1
000°1
0001
0o0*1
000°1
000°1
000°1
6coct
000°1
ovo*1
000°1
000°1
oco-t
000°1
000°1
000°1
000°1
000°1
000°1
000°1
000°1
goo*t
000°1
000°1
pou°1
ouvo*t
000°1
000°1
000" 1
000°1

Wil 30
NOI1DVH4

SS01
SSol
SSol
SsSol
$S01
SSOol
SS04
d30
430
SS0lL
S$$01
SSol
o30
SS04
d30
5501
S50l
SSO01
430
5501
430
a3
d3Q
430
5501
SS01
nso

uow

A3A3T HivdId

SS01
55801
SSot
nsy
nsa
nsa
nsa
nsa
nso
nsa
nsa
nsa
nso
nso
nso
nso
Nnsaqa
Nnsy
sy
nsay
nsa
nsao
NS
Nnsu
nsy
nsay
nsau
nsu
nsag
Nnsay

L 1eN)

9H0
940
910
940
240
240
240
240
940
2d0
940
940
280
940
o340
240
240
240
o940
240
280
280
ou0
ou0
240
940
Qa0
940
240
ono

13

INON
3INON
3INON
1Vl 91n
SVHD NJHAL
0dd1n
Wl1/00230
Sd NJ8AL
90 VYNV
SISVHI vd
ddS dmd
LIVA=3NO
Sld w3
8300230
04 dnv
1704 SVHD
NOD danv
o/1 Onv
Sda Quwv
HILVW NOJ
0/1 310n3y
ASSY MS
Juim-0my
SIS IHLINAS
83110x3
aOw30 41
X1n/7843NNL
ASSY Hmd
TOHLINDD
SISVH)

INVN
INA0W

3SvD vy
LNV N3A
INV NVW
INNOW H3A
NJHAL
NOYA1
NOuAl
N3onl
NJYAL
INOOW H3A
INNORW H3A
INNOW H3A
wlJ3

dWV¥ d3Md
driv tikd
dARY a3md
iy

1y

Iy}

18

IX.]

1y

14

iu

%]

Iy}

1y

1

1N

iy

INVYN
ININOIWUD

oo
™

AN oO~
NN NN

o =N
NN

NTTITNO~T O
—— -

—
-

—-_-NTLrPHOTDFO
—

RN
adv

NOTLIVDT1ddy At $3101704 IINVYNIINIVH

178




00600°1 430 nsa 11VYM=3INO 9
0000°1 SSol nsa NOD Onv 22
0000°1 d30 nsy os1 anv e
0000°1 SS01 nso HDiVW NOD 6t
0000°1 5501 nsu 0/1 310W3d el
0000°1 d304 nsa ASSV MS el
0000°1 SSoil nsy JHImM-0ML 9t
0000°1 d30 nso SISIHEINAS sl
0000°1 d3a nsa 43110x3 »1
00001 d3d nsa -’ O0w30 41 el
0000°1 d30 nsa X1n/d3NOL 21
0000°1 SSol nsu ASSY dMd 1
0000°1 SSo1 nsa T04INOD ol
0000°1 nse9 nsy SISvH) 6
v v INVN 638NN
9v14 SN3S IWlL 40 Ddva? OQ3ylvdIy UINI3INIS 3INAOoN (4341 QOW
0000°1 ns9 nsy w3 €
v iv INVYN HIHNNN

Y¥I4 SNIS Iwil 40 Jdvdd O3HlvdIy Q3INIINDS LN3INOdRWOD ININOdROD

W3l AW S3TI110d ONENIG DS

179




* 15896521
ot

0
1
1
l
1
1
l
1
l

1
SNOTV3IHI S ol
IN3WHdINO 3
SIHL 40 AlG
ONTIV INWNDDY

= (1503 1WdA IO *ONIININHIVAIN/ININGINOT 1S3L WID3IdS HVIIND3Id 40 INTIVA INISIndg Tvi0)

*00s
‘0
*0
‘0
‘0
‘0
*0
*0
Y
*0

1502
ININdOTIIAIQ

‘9BLe
c6t 608
G Y Y]
ALY
‘91111
*weiLe
‘eg€e2ie
“tonloe
*Gv050¢
*dE99s1

(Ad V1UL)
1S3 ymduvH

ol 20o0*
s00°
600"
2lo°
210°
*10°
stle*
tio*
2i0*

0
1
1
1
l
1
t
{
t
1 600°

- o —— o— - —

HI3 v dOHS Yd13d dOHS M3d

ALD 101 ALTINVNO INIW3ININ03H  NOIIHDI

nsa
30
«30
430
d30
30
q30
d30
d3u
d3u

HiINIIYIS
VviS VH) Vg
V1S Sd HIA
1S 1vR 3NO

0/1 olany
ViS HOLIAS
vis 110x3

V1S NAS
V1S b43INNG
NOItVLS 41

dWYN
INIhd 1063

L2
Y4
€2
22
91
61
et
1
ot

WNN
41nB3

NYWHIVAIN/ ININGIN0 4 dVIINDIIAd

SINIWIIINDIY NVRHIVHIY/Z ININGINDT (SI1 V1D dS

180




L7

&1°

90°

20°

on"*

SNOTIHI 3 dn
ININdINOY

SIHL 40 ALO

ONTAVINWNDDY

roleLLnl = (34IND3d NINBIVAIU/ZININGINODI 1S31 WID3dS 40 3NTIVA IN3S3ad Wi0UL
*H99L 12 = NOWWUGD 343HM NINSIVAIN/ININAINDI 40 3NTVA INISINA IVI0L

*0 65662 56° L 1% LT 4130 NVA o34

‘0 *S1899 61° go0° w00°* nso NVA d34 »

] ‘€95l 40° 200° 200° ns9 SYn=-NSN €

*0 ‘95569 20° 100° too- nsYy 0ln-wSNn 2

‘0 ‘lgtey ik 200° 500° ns U3 NOWWOD |
150D (Ad ViU H)3 LV dOHS Hid dUHS d3d INVYN WN

INIWGOTIATO 15D HAQYYH  AL0 101 ALLINVAD ININ3BIN0O3E NOTIHII  ININGINOId alnb3

SNOTIHDY HIHOIKH LV NOWROD NIAWHIVAIYZ ININAINGS 1S 31 WID3dS

181




—

—  r———

_— e ———

B St d‘
,ﬂ
o
= *
—
*966i91tL "th0GLe e *00249t6 *9L64061 MCPA L JR A *gecelenel
:SIVL0L NWNTOD LININOIWOD
TR i1 9004061 ‘0 ‘0 ‘w866l °008°9¢€ 35V Lvd ]
g0 leLel ‘ob0t2LL Y *0 *6Swt 061 *08%*822 INV N3A I3
MYYAR4i]3 06541291 *0 ‘0 *LlLtee *89645¢ INY NVKN 9
*655 0" ‘HenC It ‘0 cleett 150" *089°*1 noHAl S
*et 165" “gl1Lc061 0 cLvstsl cgllcny *0924202 INNOW H3A &
*nGHet2esl 199121 ‘000t 68 *nd0°6n ‘9496°99 *p22scul WlJ3 €
*1924941 I *002°4€Y c12Lee *500°%L *00%*0S dnv ¥3Ra 4
*280465L < *€6G462¢ ‘U *ESE 66 99929y *069°.81°1 10 i
L1502 15090 1502 1502 ($)S3IHVAS ($)S3YvdS InVN WAN
101 uInLo Sdl nouvl * drWNSNYD AviLING LNINODWOD dWQ)

c4NTVA INIS3dd) SINANOINGD 304 SESUD $2141S190)

SLS0D SI11SI90Y {



“GQGEe0LYtY

e w———---—--

*1664 061
M TUAY]
*12l*w9
‘ELvtue
926461
*062% 1€
‘glL2e
*ZibeEEL
*022%0%2
‘Onle vt
cLig*et
*189*Co
0L0*9¢l
*€25%064<
“LEL*nLe
cens* 1l
*lyi*sol
688l
°20L¢€Eyt
‘122%1¢2
09YefHE
*€€24269
€694 182
*96G54GHE
*G90¢nee
"066* 9Lt
*922%:98

1S0)
vioy

‘Gt Lc0l61

‘9€L*n01
°l0l¢
*656%6
C9E9 L
*uinutg
*tavtel
‘GEE ‘6
*lgs*gE
cotEtee
*H8649¢2 1
EdLte
*L66*01
*2SY*9E
*YHZ LS
9968 ¢,
*nlltlg
conddin
*6L949t
‘tat el
*2004GS
I PAX T |
‘gLaseg?
*%01%66
95t el
‘oll*0S
T120ts
UL AR 4

1502
LERYLE

*GLSt LY

*Luetul
*0
tIEteS
*o
]
*0
*G2€ 49
‘v
*0¥2%89
‘nlEtyll
b L B £
*ouQtqy
"0
‘0
cor et

150D
Sinvd

0014406

‘uobrqy
*u00*un
*U00gy
‘0
co0ucon
‘U006 0w
‘000¢69
VAN
*000°f9
*000°.8
‘0004 ng
*00542¢s
*00040y
*00040n
*00L4€EC

£502
Sdi

AI.M|«.:|I1 S e e e e e e gt

‘1wl Lel

‘ol2teny

150D
HOHV

WATAZILAN!

LE9t Y
T€ung
"l1iG*nn
TLET LI
*2%8*yL
*oHHey
*262t6l
‘6524wl
WATARA
‘Lletet
055492
‘Y6949
"yw9* 0l
*181*wll
‘ot
‘9290 0¢€1
L6216
MCTAIAN Y]
‘vlteoc
*Y9€ 201
‘gBL42f
BYYAL'Y
*Leitetl
‘066t
*1€0* w0l
WETILTA
LY ALY

($)S3INvyS
*aRNSNGD

CEINTVA INES dHd)

296916

*G629%6
c€eet
*165%e
‘00L°F
*008R*1
M
‘letey
‘€18%6%
M TTIR IS
*%9904*ng
*9nGeg
‘9861
*0Swe ol
960 HC
MU RAXY
*L06°%E
‘09992
“ngee 12
"2694¢(4
*668442
*080*ss
*06s5t121
9G4 0”
*9GGt6q
092462
*9e6 Yy
*E86e 22!

1$)S34vdS
WwlLINT

PSIWL0E NWNIGT 3TNA0KW

Sla WD
1vetl 91w
SYHD NDHAL
ondin
W11/700230
Sa NJAaAl
YOIYNY
SISVHD vo
ddils yMd
11vmM=3INO
433003 40
U gwv
113 SvHd
NOD Qnv
osF anwv
Sa dnv
HILVH NUD
071 3I10OwW30
ASSy mS
JHIn-0m}
SISIHINAS
LEIS o) &)
U0Ow3I0 41
XIW/H3INNGL
ASSY ymdg
MIBINGD
SIsSvmd

INVN
ERTIN™

AN DO DIO M I N D~
I R I I VY VN VAV VY V)

—_fNMm LSO~ ZTDIO
-

aon

SAT0U0W B0 4 SES0D SILEST90T

183




N -~ e
hay
©
—
9022y *lewe *HGYY
5Iv10% NWNT0D ININOIWOD
ON 90l ‘tene *dS%9 WlJ34 3
ZONINIIYIS ¥0 4 SONIAVS SONIAVS 1502 3NN WON
ATINO Sdl Sl $21151900 dlvd3an  HOHVI ONnIS  LIN3NOGWOD  dwWOD

(SONTAVS NIWNIVAIN/Z 3L ONTONTDY D)
SININODWOD 804 SONTAVS ¥ SL50D ININIIHIS




(SONIAVS NiIwylvdIbsz 3t aNIaaIx )
SIMNOW H03 SONIAVS ¥ S1S0D ONINIINOS

—. 1J s _ gy
7o)
oo
—
*L69L06 66891 *yley
$SIVI0L NWNI0D 3TINUOK

ON ‘esles “{yoe *9464% 11vm=3INO vl

SdA 091w *0 *0€9f NUD Ny ol

ON *6LGLE *iuul ‘8L sS 0o/s1 anv €1

$S3A *lfeos ‘o 1912 HD1Vw NOD 1

S3A Conltn *0 ‘96ll 071 A0mW3H ol

ON *6921s *wlte *0129 ASSY mS &

S 3A “ee21de ] cuest Iyim-0my L}

ON *€L6Ls ‘906l *€H0S STSIHINAS L

ON 10686 *yny? *16.9 RIS o) ¥ ] 9

ON TR *ggsl *122% QOW Q0 41 S

UN *9296n ‘ol 0919 X Iw/dINI] L)

Sk *650L9 ‘0 *0L0¢C ASSY HAMd €

S3A L8901 *0 LT F I08INOD 2

ON ‘LS9 b8 ¥4 * 2696 SISVH) 1

LONINI WIS HO4 SONLAYS SONIAVS 1509 INVYN HWON
AINO Sdl SI SI21151901 Hivd iy ONIN3IYIS ERIfleleTY] QoW




0* 0°
0 0°
0° 0*
0°021 0°0€
0°021 0°0¢€
0°021 0°06
0°021 L°s¢L
0°021 o0°0¢
0° 0°
o* 0°
0* 0°
v*02l v°ot
0°02t 0°0¢€
0°021 0°0b
0°021 t°s¢
vtuel 0°0tg
-] nsy
(Llvm nas

D e
O
[¢3]
—
0° o 000° Ouv0® O0u0* 000°1 000° 000°* OQu0* o0vO° 000°1 35vD fvy 3]
0* 0°* 000°* 000° 000° 000°1 000°* 000° 000° 000° 000°1 LNV N3A L
0° 0° 0v0°* 000° o000* 000°1 000°* GOO* OvO0* 0UO° 000°1 INY NVW 9
1°s8  0°1 000* 000° 000° 000°¢ 000° 000° 066" 000° oto* NJHAIT S
L*6n 0°1 000°* 000° 000° 000°1 000° 000° O0O66° UO0O°® ot1o* LNNOW H3A L]
0°¢ 0°1 000°* 000°* 000* 000°t 000° 0S6° 000° 000° 050° wJD73 €
0°e o°1 000° 000°* 000° 000°1 000° 066° GO0 000° clo* dnv YiMdg 2
£°Le 0°1 000°* 000° 000° o000°1 000* 000° 066° 000° ot1o0° - 14 [
ONINIIYIS L1NHOHLIM LVE 3 Ol S HSVA
F 0° 000°* 000° 0Q0VO0°* O00O°Y 000°* 000°* QuO0* o©o0O0° 000°1 Isvy jve 2]
0* 0° 0v0°* 000° 000° 000°1( 000°* 000°* o000° o000° 000°1 LNV N3A L
0° [ 000°* o0v0* 000° 000°1 000°* 000° o000* O00O° 000°1 INV NVW Y
I°Gew 0°1 000° 000° 000° 000°1 ovo* 000° o066° UUO® 0lo° NJyAl s
L°6n 0°1 ou0°® 000° 000" 000°1 000° 000° O&&" UO0O0° olo* INNOW H3A ”
01 0°1 guo0°* 000° 000° 006O0°1 000° 269° £42° 000°* 050° n)33 €
0°t 0°1 000° 00GO°* O000° 000°1 000° O0eb° 000° w0UO" olo* ARV HimMd 4
€°Le 0°1 0oo* 000° 000° 0001 uoo* 000° 066" [IX1]1 olo* 1%, ] {
nsa qau d 3 nsy nsy 980 d3q nsy Nnsa G40 YN HIAHWNN
INDY LY Ula Qiw H Y M ININCAROD  ENINOJWO)D

Inll

ONOOBY NHNL

Yy Ul Yy Oiw




) 0* 0 R v wuetl oo goo* oot 000* o000° wULO" ovo°l Sld wWdD23 12
v*0c! 0 nt vt [V vho® oo guut vuo* Gon®  oob*  000° 000" [TV | lvyl 9I1nW 9
0°0201 0°0t U°¢ ot [TE TV R (X VR VN UIVR B TV GO0 VO0* Q0O 0UO" ovo°t SYHI NDYAl T4
vuel DU 0Tt u*l vpe*  VoOu*  Yuo*t oVuy* ooo® VO0* opuo* ovuo* guo*t 083N we

N veudl 0*Ur Ut vl Bbuo*  owbu* UL 0DLO* ono* 000 oQuut  LLo* 000°( WI§/70034G (X4
v*o0el n°0t 0°t 01 0o0® 000 QUbL°*T Loo*° uyo*®  Luo* oon*  oLo* 0001 Sd NJaAl el

) 0021 0°ne 0°Y vl BUL*  000* 0O0TY 0Uo® sao* 000 guu* 000° 0001 QOTYNY 12

' 0*0el 0*ot vt 01 Gu0®  0nuo*  owou*tt oOuu*T 000* 0Ot puo*  000° oot SISVHD vg ud

Y ¢thel Gae 0°t 0*t gou  0ugt  onhctl 0007 0s6* 000 pun®  000° 0s0° dalls HYMd [
9l utut 0t 0°1 voo* 000° ouo*1 ouvo* vse* 000° 000°* 000" 040° LIVM= INO gl
veodl 070t 0t 0°1 o0n* 000°T O0O° oue* ooo* 00o0°* 000" ovo-* ovo"1 833000730 L1
0*udl 0°0f Ut 0°1 000° ouo°*l oQuo* ouo* 000° 000° oun® 000°* 000°1 OH dWv Yl
S*vdl 0v*nL 0°¢t TR} ouo* ngu*l 000" 00o* 066° 000° 00o0° 000° 050° 1313 SvHD 61
0°021 0°0¢€ 0°t 0°1 oun* ooou* Quu*1 000° voo* 000°* (I viho* 000°1( NOD ANy vl
L2210 v*uE 0°t (A1 00v*  0LU*  LOu*T 0OO0° 056 000> ou0* 0UO° 04,0° 0/1 unv 1l
V*uel D°0€E 0°¢ ot 000* 00U° 0001 000° 00:* V00" 000° O0C* 0001 Sd uny el
0°021 0°0€ 0°¢ 0°1 000 000°* 0OOUL°Y 000° 0ouv* 000" o00U0O* 000" 000"t HIL1Vin NOD 1Y
0°0201 0°ut 0°C€ ot [T guo*® gost ouo* 000 wvo0O* oun* 0po*” oo0o*1 0O/1 310wy 01
[*cedl 0°0€ 0O°t 0°1 oou” oou* 000°1 000°* 046 uoo0° 600" vuo*® 0s0°* ASSv mS 6
v*eel 0°0ue 0°¢€ 0°1 (P11t ouo* vou*r oovou* uoo* voo* 000° 000° vuo°t JHIm=-0ry ]
v*lel 0°0€ 0°C vl vuo*® VoL LOO*T oUL* 046 000° 000° UO0O" 050° STSIAHINAS L
Liel 0°0t 0°t 0t 0uo* 000" 0uo0°*1 000° 066" 00o* o0n* 0oo0* 0S0° 843110x3 Y
1°2¢21 0°nE  0°¢ 0°1 vov* 000° o00O°1 000° uge* 000° 000° 000° 050° Qonia 41 S
6121 0°0€ 0°¢ 0o°t 000° 000" 000°1 0uO° 056°  0GO0O* 000* 00O°* 050° XIw/¥3NNL ”
0°021 0*0t o0°C 0°1 000°* 000°* 000°( O0L" 000* 000* o000* O00O0° ovo-t ASSY uMmd €
0°0¢1 0°0€ 0°¢ 0°1 ouo* 0oo0°* 000°*t noo* (VI 000° 000°* 0vo* (VIR A0HINOD b4
0°021 u°ne 0°C 0t 000° 000° (00°[ 000" 000* 046°* 000 000° 050" SISVHD l

ONINIINIS LNOMLITIM LVE Y GIW 3 HSYM

b 0 n° 0° 0° 000* 000°T 000O° o0Q0O0° 000° 000°* 000° 000" 000"V Sld wWlI3 Ix4
0°021 0°0E 0°¢ 0°1 000* 000° w000} QO0OU"* 000* 000* 000° 000° 000°1 vl 91w 92

b vTudl 0°0E 0°¢ 0°1 000° 000* 000°1 000" 000°* wo00° 000° O00O0° 000°1 SVHD 1Dy3Al (=4 ™~
0021 0*0€ O°¢ 01 000° 000° 000°7 000" 600° 000* 000° VOLO* 000°1 041w L 24 @©
0°ull 0°0€E 0°E 0°1 000* 000°* 000°1 OOO® 0o0* 0o00* o000° 000" 000°1 Wli/7002130 (%4 -
0021 9°0€ 0°¢ 0°t 000° 000°* 000°1 OOOL® vu0*® 00Y* 000 0LOO* 000°1 Sd NJaAl 2e
v*021l 0°0€ O0°t 0°1 000" 000° 000°Y 0QU0O° 000° ©00° 000 000° 000°( Q0 TUNY | 4
00t 00y 0°¢t 01 000* 000" 000°1 00C* 0u0* 000 000° 00O0° 000°1 SISVHD vd 0l
¢*nvll 670 0°F (A vou* 00" 000°1 000° 066 Uv00°* 000° 000° 040" ddnsS amd 61
9°<21 0°0€ 0°1 (VR u00® 000° 0UO°"1 OOC* 169 000" €42° 000° 0%0° 11VA=3INO 81
g*uel ¢*0€e 0°¢ 0°1 000* 000°1 0vu* 000° 000° w©0O°* opuUN* O0O0O° 000°1 §300230 L1
0*02l 0°0¢ 0°¢ 0°1 0ov* uvo*t ovoo* 000° 0ou* 0oo* 000° ouo* 000°1 QH dWy 91
St 0°0E 0°¢ (TR} 000* 000°1 0OD* 000° 0g6* 000°* 000° 0O0O0° 050°* L1713 SOHD st
o*uét 0°0t 0°1 0°1 000°* 000° 000°F 00O0° 000° 00v* €G22 00H° tnL” NOD Qnv LA
L°<¢21 0°0E 0°1 0°1 000* 000° 000°1 Quu°* L69° 0oo° £tee” ovo* 0s0° 0/1 Anv (3
u*odl 0°0t 0°¢ u*l voo* 0oo0°* 0vo°1 000" 000* 000" [IXVX0 0 000° [V R Sda uny P44
o°u2l o0"vg o0°1 vl Gu0*® 000* 000°T 00O° 000 000° eS¢ Uuo” inl* HILVYW NOD 1
o*oudl 0°0€ 0°1 (UM 0G0 000° 0UU*T QO00° 000°® 000° €62 000° Lnl° O/1 310W34 ol

| 1t o*oe 0°1 0°t 000 000° 000°1 0UO* L69°  L0O0*® £42° vo0O* 040" ASSY MS 6

| o*uel 0ot 0°1 vl 0006 G600° OuU°l vUu* 060° U00° 92 w0C* X7 HqIm-0m) 2]

| g l21 0°ot 0°t 0ot 000* 000° 000"t ouL® L69° voo* [ Y [ XV 0%0° SIS IHINAS I3
L1t vtug 01 0°1 00vo* 000°* 600°1 ooo°* L69° voo* £62° voo* 0s0° 83110%3 9
1°¢21 0*0E 0°t (VR | 000* 000" OUO°*T 000° 169 000* €472° ULOO* 040" Qow3a 31 S
611 0°0€ O0°1 TR ] 000* 00D* 000°F 00OD® 69 000° £4%2° 000° 040°* X IW/7H NG Y
0*021 0°0e 0°1 0°1 voo* 000° 000°1 ovO0°* 000" 000° €£Z2°* 000" ineL* ASSV Ad €
0*021 0°vE 0O°1 ot 000* 0v0e* 000°*T QuO° 000°* 000° (€%2° UO0O* inL* TOHINOD 4

. 0°021 B8°K6  0°1 0°1 goou* ooo* ouo*t ouo* 000° L69° £G2* 000° 0s0° SISYRD 1

' d34 nsy nsq 980 a3d nsy (15Q) 940 LR 159 nsa 940 INVYN SIHWNAN

1ivm Onl oLyl aiy Oln HSY M 3GON 3MUONW
In] L Onnosy Nehlb y Gl v (Olw X
(N y —— . L - o \rp




650° *00H*YE
oyl *091*9¢L
”L0° 8955t
L20° c089°1
uel® *09.°102
880 ° *022*'twl
0n0° *00%° VS
6ly° *p6weLglcl
oA a4d wiall ON3 d3d Ivd dnN « ALD
\M“‘ ety = dacatihus a ¥ AJ.AI

*961 M |
*2En 4
Cund M |
el ‘0
*9 *0
L °2
*2 *2
‘ot ‘0
10430 nso

INVAIVID ¥3d

1 0
. *0
.2 0
‘0 °0
‘1 *0
*1 *0
*0 *u
.2 0
nsao 940

SIDNVMO Y

3SvD 1vH
INV MNAA
INV NV
NoaAl
INNOW H3A
WJ01
dnv Himd
1

INYN
INTINOAWOD

SEININOGW0D a0 4 LOdING

—_-nm S L~

HAHNNON

SIYVAS

INVS 45

188




—— v —— -

200° YR ‘L ] °0 *0 Sid w323 2
000" MATAR! *t ‘0 *0 *0 lvdl 91w 92
900° *16G%6 ‘e ‘0 *0 *0 SVHD NDuAl Y4
s00° *00L€ ‘02 *0 *0 *0 OHd 1w L 24
%00° co0u* *sl ] *0 ‘0 wWlis00230 (%4 [
So0* *€164¢ "6l 1 0 0 Sd NIuAl 2e padt
200° *IElsy Ll ‘0 °0 ‘0 90VNY 12
Slo° ‘€L8en ‘€S *0 ‘0 0] SISYH) vd 02
9f€o” 899+ 1¢ "hg "1 ‘0 ] ddNS Hmd ol
9L0° *HG0*%g *qe °1 ‘0 *0 11VMA=3NO 81
600° ThhGeg *eg *0 ‘0 ‘0 4300030 i1
2lo* LTS *2y ] °0 ] U dnwv 91
ANV MUYV ARD *52 ‘0 *0 ‘0 1713 SVH) Sl
60 ° *9G0 ¢ ¢ Tl 4 *0 ‘0 NOD anv LA
£L0° ‘0gltse 4] * 2 *0 *0 ozl Qnv €1
€eo° *€06°S¢E ‘gl *2 *0 *0 Sa Unv 21
HEo*® MO AP ‘96 2 ] ‘0 HILVYW NOD L &
%20° LT 4 %9 °1 *0 *0 0/1 310w3y [}
w80 ° *2GqY4Lg ‘w6 *2 0 ‘0 ASSY mS 6
LT/ *66d4y2 el *2 ) ‘0 EERLEXSL ¥ 8
690° *0R0*SS 7] *l *0 ‘0 SIS3IHINAS 1
260" *065¢ 101 201 1 ‘0 °J 83110x3 9
LS0° *L9G40n *459 2 *0 *0 Q0n30 i1 S
LTI *9GGeGg ‘f6 *2 "0 °0 XIn/83N01 L]
ng *092%6¢ G901 *e *0 *0 ASSVY Hmd €
6€0° 9869y ‘66 ‘1 ‘0 ‘0 T08iINGD l
L10"® *Egseetl *sl € *0 *0 SISVH) 1
10430 59 NSy 940 InVYN
HA Hid nw3Ill ONd H3Id Ivd dN a ALD “WIVID ¥33d S3IDINVAMOIY ERIY HIUWNN
S3avdS
SATINUOW 404 INALIN0 InvS IS
L Py V. DU
—— ey —

e setirgpincttBumsasmens




9°206*% 2196°

03SN wvavd 3A3ND QaNv 03AITHIV ALITIEVIIVAY TWNOLiVH3dO0
*2L19*G11*S1 w0t
colEeienl 150D NVWBIVA3HN/INIWGIND3 1531 viod
*€QC*8EI (Y 150D mu—FWWOGJ aviot

INTIVA INISId 40 SWHIL NI Ld3IINOD IONYNIINIVW SIHL 803 1S0D 19101

c02€6l N3I3¥IS 0L 3N0 AVS dlvuid

"E066%6 NI3IHIOS 01 3INQ SONIAVS SI211519070

104 3A06Y NI O0343IQISNOD AQVIBIV SONIAVS ONIMOII04

*EGEeBESeEL 102 S21451907 W0l
*00€° €61 T s 5135 w«momaa pmw.-
*00%* 05 1507 NOLLVINIWAIIA
*GLl*69 1S02 ONINIIUDS
*n21t8an (3NTVA IN3SHdd) 150D ¥1vd3d
*GE04506 (INTIVA IN3SIH4) 1S0D NIY
*n1L*S0L (3INTWA IN3SIed) 150D ONIS0IVLIVI
*1LE%998° 1 (INIVA IN3IS38d) 150D NOTL1SINDIY
p scalesl (3NIVA IN3SIBg) 150D NOTiVIHOASNVHL
*Gq9G°* 1L (INTIVA INISJdd) 1S0D ONIQTOH AHMOLIN3IANT
_ ‘G164 w284¢C (INIVA INISIud) S34VdS NOTLIWNSNOD
‘ *016°69642 £502 Si4vds WILINI
SIVI0L SO2L11s1900
(W . —— e . N

190




pOLICY FILE

191




0000°1
0000°1
0000°1
0000°1
0000°1
0000°1
0000°1
0000°1
0000°1
0000°1
0vo0°1
0000°1
0000°1
0000°1
0000°1
0000°1
000"t
0000°1(
0000°1
0000°t
00uo0° 1
0000°1
0600°1
0000°1
0000°t
0000°1
0000°t
0000°1
0vo00°1
0000°1
0000°1
0000°1
0000°1
0000t
goao°t
voou°!
Quuo°l
0oo0u*1
0000°1
0000°1
0000°1
0000°1Y
0000°1
0000°t
0vou*t

—_Nm TS~

AHD
AHD
AHD
AYD
AdD
AHD
AYHD
AYD
AYHD
AND
AHD
AYD
AYI
AMD
AYD
G6sl1
S61
ssl
sel
qel
Q21
G2l
qel
o2l
el
%21
%21
st!
sel
(1}
vl
T4
521
(4]
q21
(Y41
%21
Gl
%21
LZA1
%21
221
Y41
C¥d |
[

192




OTHER COST BREAKOUT

193




cu0n%*0S

*0
*0
‘0
MDA
coopeyl
‘0
*0
*00y*9l

*WNJ0J

096 L1

g6l
“EHE*S
ATYAR!
MTYRA
LY RN
MCT. YRR
MU TYAR
9644t

9014v)

06116

*0uL* <9
A4 1A
c08L*29
*209

*92L¢0S
*08L429
*966421
*921* 05

Nld

*2€s Il l

c2EneYL
“0SL¢66Y
‘0w0°*€Eo
*169¢11
*L6G4 7S
*206+S9
‘912t
€698yt

03y

*(3AINVA

‘coginL

*6L142
*0864€2
ML AN]
‘00¢
*L10Ll
*LOY
*16242
°999492

*dSNVaL

*H91EG

1SIVI0L NWNTI0D ANINOGHOD

-—— -

*L18'8 35vD Lvd
*2 L*%S INV N3A
2258 - LNV NVW
“EQ0w NJuAL
*gLL 6" INNOW H3IA
*olgt 9t w223
*Grotel dwv H3IRd
*E16* 982 14
INVN
ONTOOH ININUGWOD

_—-ANMENO D

wWON
dn()

INISIHA) SININOAWOD HOS S1S0D SILISINOT adkgd

194




4‘1’111\1"\|‘111 - - - T 7

*0 ‘9184189 "E6505%2 *Lll*9G9 26140 °qg69¢6l2 - .
1STIYLI01L NWNI0D 3INA0W
°0 *605%6¢L C£294L2 *ong vt ‘69n *90€*2 Sid wWdJ3 12
°0 ‘9641 *208 ‘g6t ‘otl ‘662 LYHL 9in 9
(1] MCTYRRS *20S *€£80°*S *o8e *gecte SVHD NJHAL (94
*0 ‘96Lt L *20s “90nty 9% *988 OMdIn L 24
*0 ‘9611 *20s *2ile ‘€€ ) Wi l/00230 [ 4
‘0 *96L°1 *965421 ‘121i¢y ‘cY *e€6 Sd NJuAl 22
*0 YR *208 *n86*S ‘€9 ‘066 90TVYNY [ 4
‘0 *96¢L0 1 * 208 ‘17521 *94649 ‘on6t 11 SISvVHI vd 0
*0 *,0€¢ 1w *955¢21 *o0l6462 *2Lve2 ‘L85 ¢L danS dMd 6l
*0 *2164s¢E *9G66+21 *nElsLly *L19g421 ‘Es6t21 11vM=3NO 2]
*0 MUT. YR *208 *g6lc *6te “geetl 4300330 L1
'] *96¢¢1 *20s *906'y Al M L Ud dnwv 91
*0 ‘95161 *20S ‘9694 ¢ *gSLeY “I%6tC 414 SVH) Gl
0 ‘9621 *96621 *668L40¢ *9%¢ ‘09149 NOD anv ol
Y *nGLe61 *9G621 -3 ALE ] *In0*1 *lonts os1 anv €l
] M TYER *966421 *gE8 L2 c2e¢ *20948 Sd anv 21
"0 M LYRR 966421 A Al ¥ *212 *€8€*9 HILIVW NOD 11
‘0 M LYRN! *956¢421 ceeesslt 911 *€214% 0/1 310W3y ot
‘0 ‘L1649t *966%21 *8L9425% ‘goee *El18el ASSY MmS 6
‘0 M LYRR] 96621 *298°*62 ‘et *%26*9 AHIM-0NM] ]
°0 ‘L9246% *965421 coclecy 586 *Le6tcl SIS IHINAS L
°0 *qynegyl *96621 “8094LS ‘1eet AR R TR 43110%3 9
*0 *L16°sE *YgGe2i *1904+5¢ 4] *02Lt6 Q0w30 4li S
*0 080425 96521 *8G8242¢ *gol¢l *o1€EEl XIw/83INNL L
] *96L41 *966421 ‘190492 *10¢ *oto*e ASSV HMdg €
‘0 ‘96l 1 *959421 ‘qLesne 182 162011 A04INOD 2
) ‘enlentl *9e5e 2t *19L+%2 Y TAN! ‘o0l€462 SISVHD 1
INVN WNN
*WNI00 9071vD NIH 03d *dSNViL ONIQIOH AM00n (a1}

S L3INTVA INISTIHG) SIINA0W L04 S1S0D SITESIO0N u3HIO0

195




(S1S02 ONIY0IVLIVI 3TINAOW NI QIONTONI 34V SISOD ON1ID0IWIVD Sluvd)

*(3NTIVA INIS3Hd)

S1HVd 3404 S150D0 S21451907

1![1 - "SRDNE— Lil 5 ~ T |; ¢1|

O
o
—

*06244891 *6lL00€ °90L¢8¢ *ost8Le *085°* 191

$STIVLI0L NWNI0D 1YHVd

*on0° il °0 *2LEs? *9E6° 1 *006°6 ddNS dMd 61

‘EnSts ] *L60n c€2s 1t cootl*L1 L1IVM=3INO ul

*¢d0ts °0 ‘g6t "189'L *000*S 1714 SVHD sl

*220°*s ‘0 ‘olnsg *9LlE0E 00591 osl onv el

‘Enate *0 *265%y ‘1e2est 00061 ASSV mS [

21091 *0 *009¢y ‘68482 *ov2*6l SISIHINAS L

"ol 0y *0 L9994, 825 HE ‘000 2¢ H43110x3 9

‘E95te *0 *olneg *%86°¢€2 *0se*nl 00W3Q 41 S

ML TR *0 *1e0¢s 056 9E ‘00012 X IW/H3INMNL L

‘qllten ‘612°0¢ *00€*2 *56242¢€ *009*o6 S1SVHD 1

1502 1S02 1502 ($)S1¥vd ($)S14vd INYN *Q0w WIN  * Q0w

Niy 03 00H *dnISNOD WILINI NO d3sn NO 03sN




00°

29°999¢¢

2%°ss

£6°€20G61
00°
82°Lt

M iV 31vy 408V 3AIED34343 A6 JICIAIQ

(H4USS3I0Hd3Hd 339)

*3¥ NOT3HII

LV SdH BIVdIn 3A11D00UNd DAV NIVIHO 01

96*150s1 00°

NOTI3HO3 A8 1S0D dIvd3y 3Av
INI1 NMOO 3I9VHIAVY

$SI 301D 01 INO (SAvYO ND)
00° NOI3HI3 AH NHS 304
*0 0000° 8vd
‘0 0600° 4vd
‘0 0000"° 4vd
"0 0000° uvd
0 0000° Vo
‘0 0000° uvd
‘0 0000 avd
‘0 0000° . 'd
0 0000° Hyvd
°0 0000° uvd
*C06n 9196° Hvd
‘E£06Y %196° yvd
*L68Y 58%6° Yvd
*f06n 2196° Hvd
*26HY 56856 ° AVd
*ol6n 2196° uvd
8569 9196° uvd
*4%0s 9196° uvd
*fees 8i96"* yvd
*0L8% 5866 " Hvd
L2y 90%6° uvd
*£29S 10L06° yvd
*291¢ 69L6° Hvd
*00001 6066° uvd
*000001 gl6e° yvd
0001 1€26° yvd

ELY. (L]
JAHND
JAHND
ELY. M)
IAEND
3AEND
3A8ND
JAHND
3AHND
3AEND
3A8ND
3aHND
IAEND
ELY- 1N
IAMND
3AaN)
3AHND
IANND
3AnN)
3AMND
IAuND
3IAMND
3AEN)
IANND
3AuND
JAund

d L LR L DL DL L LD DD LLL L L L LLLD DL

(SAVQ) L 1vm 3AV

T1vAvY
TIvAv
T1vAv
TlvAvy
qIvAv
TIvAv
qlvAv
IvavY
T1VAY
TIVAY
T1vAY
TIvAv
qlvav
T1VvAY
T vAY
VAV
qIvAY
T1vAY
NvAvY
IvAv
VAV
AIVAVY
TIvAY
AIvAY
T1vAY
AlvAv

197




STOCKAGE LISTS

198




1517 NO SW3L1 ON 3uv 3Y3HL

1SEY 39v3I01S LINN NOLIVZINVOBO

199




R — .

*Gly
A IL4
*esl
‘0961
"g9Re
*9letol

NIvA §

"Gyt :61 1SIT 30 INTWWA HYIIWWQ WL0L
1 \ J ISvD) 1y B
*e t J INY NA L
*e l J INV NVH 9
‘1 ¢ D INDOW HIA )
M | { p] W24 €
b4 1 J iy i
ALTINYND 553/ 3dAl AWUN WNN

1ST 39uX201S LINN

La0ddNS 123810

200




© AD-A193 223 HH:FHSWYCWé fpgcagcgﬂgz%.gig%apugﬁs 2/3

UNCLASSIFIED G 1373




‘v'r-‘

4

Jla b
|||| £ 20
ll= e

22 s s

2

(S MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

R RTECTETOR T T R A -




3

APPENDIX G

SAMPLE MULTIPLE REPAIR ALTERNATIVE RUN

Sample input and output files from a multiple repair alternative
run are contained in this appendix. While the data was derived from
a real system, some of it has been modified to demonstrate certain
features of the 0SAMM. Thus, no data from this appendix should be
used in any other analysis. Furthermore, the data in this appendix
should not be compared to that in any of the other sample runs in
this manual,
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PREFACE

The purpose of this manual is to enable an analyst or engineer
to perform ievel of repair analysis (LORA) using the Optimum Supply
and Maintenance Model (OSAMM). It is assumed that users have a
working knowledge of the U.S. Army's logistics system and of basic
supply and maintenance terminolegy. The manual describes the input
file that must be constructed and the outputs generated by the
model. It also contains a discussion of how the model can be used
to perform sensitivity analysis. Readers interested in algorithms
internal to the model are directed to the theoretical documentation
[1}. Singe actual execution procedures may change over tim2, they
are not included here but will be provided to users on an as
required basis,
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Chapter 1

THE MODEL

1.1 INTRODUCTION

The Optimum Supply and Maintenance Model (OSAMM) is a tool
used to conduct level of repair analysis (LORA) for a new equipment
entering the field. It helps the analyst or engineer determine at
which of the Army maintenance levels (organization, intermediate
forward, intermediate rear, or depot) various repair actions should
be performed. Another possible "repair 1level" is no repair. In
other words, the item in question is discarded when it fails. For
the remainder of this manual the term "repair level"™ is taken to
include the discard at failure option.,

The two major factors contributing to the repair level
decision are the maintenance and supply requirements. Maintenance
requirements include the test equipments and special repairmen that
must be deployed to support repair. Supply is concerned with the
placement of spares in the field to achieve a readiness objective
such as operational availability. These two factors are interrelated
and cannot be considered independently when selecting levels of
repair. Suppose, for example, that the level of repair was chosen so
as to minimize the test equipment required. Since this would mean
placing test equipment at the most central location, all repairs
would be at the depot. The spares that would be required in the
field to achieve an operational availability in this case would be
quite extensive. Similarly, if the repair level was chosen to
minimize spares, test equipment would have to be distributed to each
of the many field maintenance shops. Because of this
interdependence, the O0SAMM is designed to choose repair levels by
simultaneously optimizing supply and maintenance.

Inputs to the model are limited to the types of information
that should be available early in development when the maintenance
concept 1is being formulated. The model determines the optimal
Maintenance Task Distribution (MTD) and Replacement Task Distribution
(RTD) for major items in an equipment. It also compares the cost of
throwing away an item with the cost of repair. In making these
decisions the model considers the spares, test equipment and special
repairmen that will be needed to support the maintenance policy.
Other costs such as transportation, cataloging and documentation are
also considered.

The Selected Essential-Item Stockage Availability Method
(SESAME) model is wused in OSAMM to optimize supply. It should be
noted, however, that the model 1is not designed to replace SESAME.
The OSAMM should be wused early in development to help establish a
maintenance concept when detailed data on a new equipment is




unknown. The SESAME model should be used later in development after

the maintenance concept has been determined and more detailed data is
available.

The original release of the 0OSAMM allowed for only one repair
time and one set of test equipments and special repairmen to be input
for each type of repair action. The model would determine at which
maintenance echelon repair should be performed given this one method
of repair. The eftthanced version of the model contains three run
modes one of which accepts up to three different options for each
repair action. The improved model is thus able to trade-off among
three repair methods. This capability can be used to analyze such
repair options as common, automatic, and special test equipment to
determine how repair should be done as well as where it should be
done. The original model remains as one of the run modes of the
enhanced model, however.

A third run mode of the enhanced model examines the value of
screeniny or "go-no/go" testing. Screening is used to verify that an
item has indeed failed before it is sent back for repair or is
discarded. Only one repair method is permitted when the model is run
in the screening mode. In this mode, the user identifies those items
which are candidates for screening. The model considers any
equipment or special repairmen needed, the effectiveness, the time
required, the cost of an end-to-end test program set and the supply
implications to determine 1if screening 1is cost effective for each
item. The decision is not made by looking at each item individually,
but is made by considering the system as a whole.

1.2 INDENTURE LEVELS

The model 1looks at three levels of indenture within an end
item; components, modules and piece parts. The end item in figure 1
is broken down into two components. Component 1 is composed of three
modules, and component 2 is composed of two modules. There is a
module 3 in both component 1 and component 2. The applications
listed on the bottom of the figure describe how the components and
modules are assembled. Piece parts contained in the modules are not
shown. Since detailed piece part data is not generally available in
early development, piece parts are considered only in an aggregate
manner.

Occasionally there are parts or groups of parts that do not
fit exactly into the indenture level structure. These parts or
groups can be designated as pseudo components or pseudo modules. One
example of a pseudo component would be a component that contains no
modules and has a washout rate of one. Another would be a set of

wires connecting components. In general, a pseudo component is not
repaired and 1is not removed and replaced as a unit (unless it
consists of only one part). When parts that make up a pseudo

component are replaced, the end item is repaired directly. Since the
end item and not the component is repaired by such a maintenance
action, test equipment or special repairmen required are associated
with end item repair as described in paragraph 1.3b below. Repair
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times are considered in the development of the end item mean time to
repair.

In order for a group of parts to be combined into a pseudo
module, they must be contained in a component which is removed and
replaced as a unit. Replacement of the parts will repair the
component outside the end item. Test equipments or special repairmen
needed are associated with the application as described in paragraph
l.3e below. Repair times are considered in the development of the
mean time to repair for the component.

The difference between a pseudo component and pseudo module
lies more in how repair 1is accomplished rather than in the actual
construction, Suppose an automobile is considered as an end item.
The engine would clearly be a major component. Considering the spark
plugs as a pseudo module would mean that when the spark plugs fail,
the engine (component) will be replaced with a new engine. The old
engine will then be placed in stock after the spark plugs are
changed. This is obviously not how one goes about changing the spark
plugs in a car. The car (end item) is repaired directly without
removing the engine. The spark plugs should therefore be considered
as a pseudo component., A spark plug wrench would be listed with test
equipment needed to repair the end item when the spark plug pseudo
component fails,

The first step a wuser must take in using the 0SAMM is to
identify components, modules, pseudo components, and pseudo modules.
A general rule for distinguishing between components and modules
follows the same’  logic as above. If the removal and replacement of
an item results in repair of the end item, that item should be
considered as a compcnent or pseudo component. If the removal and
replacement of an item results in repair of another item which has
been labeled a component, that 1item is a module or pseudo module.
Once the user has classified an item as a component or module he must
determine if it is a pseudo item or not. An item is considered to be
a pseudo item (component or module) if it has no lower level of
indenture and hence could not possibly be repaired. The lower level
of indenture for a repairable component is a module, and the lower
level of indenture for a repairable module is a piece part.

An example derived from electronics serves to illustrate the

identification process. Suppose that the built in test (BIT) for a
given electronic end item can fault isolate to the circuit card
level. This means that the end item can be repaired by replacing the

faulty circuit card assembly (CCA). Thus, the CCA is a component.
The CCA has a lower level of indenture and can be repaired by
replacing individual resistors, capacitors, integrated circuits (IC)
etc. These items are called modules since their replacement results
in repair of a component. Since these items cannot typically be
repaired they are designated as pseudo modules. Each one of these
items may be listed individually, or they may be grouped together for
simplicity.

The identifications in the example above would change with a
reduction in the capability of the BIT. Suppose that the BIT could




only fault 1isolate to the "black box" level. Then, the "black box"
would be a component, and the CCA's inside the box would be modules,
In this case, the modules are repairable with the lower level of
indenture being the resistors, capacitors and IC's which would be
called plece parts.

The model 1is based on applications or failure modes. This
gives OSAMM greater flexibility than most models. Commonality within
an end item can be considered. The same module may be contained in
two different components, e.g. module 3 in Figure 1. Since failure
Jata 1s input by application, the model can account for the fact that
the module may have a different failure rate depending on the
compconent in which it is installed. A significant error could occur
if module 3 was treated as two different modules in each of its
applications. Suppose repair of module 3 is justified if there are
at least 100 failures per year. Treated individually, 50 failures in
component 1 and 68 failures in component 2 would not justify repair.
Module 3 would be incorrectly labeled as a throwaway. The OSAMM
recognizes that the same module is in both components and considers
all 118 failures in making the repair decision.

Repair level decfsions made by the model are output by

apolication. The model will describe what should be done when the
end item fails due to the failure of a certain module in a certain
component. As an example, suppose that the end item pictured in

figqure 1 has failed because mciule 3 has fajled in component 2., The
rodel may suggest that the end item be repaired at the organizational
.evel, component 2 be repaired at intermediate forward and module 3

ve repaired at the depot. If module 4 had caused the failure,
nowever, the model might suggest that because module 4 requires more
skill and more expensive test equipment to remove, repair of

companent 2 should be done at intermediate rear. The model will also
letermine which components and modules should be thrown away instead
»¢ repaired. This set of repair level decisions is commonly referred
to as the "maintenance concept" for the eguipment.

.3 TEST EQUIPMENT AND SPECIAL REPAIRMEN

A test equipment or special repairman is peculiar at an
=chelon 1f it 1is not currently located at that echelon. A decision
to perform a repair action requiring the use of such an equipment or
repairman at that echelon would necessitate an addition to the
equipment or skill 1level already there. New pieces of equipment
would have to be purchased, or repairmen with skills not common to
~he echelon would have to be moved in. The model assumes that if an
eguipment or repairman is peculiar to an echelon it will be peculiar
«n» all echelons below that echelon. A test equipment that is
peculiér at a GSU cannot be common at a DSU, for example. On the
sther hand, an equipment or repairman common at a higher echelon may
ve peculiar at lower echelons., Common depot test equipment may be
peculiar to the retail echelons.

Fractional requirements are computed for test equipments and
repairmen labeled as common, but requirements for peculiar test
~~quipments and repairmen are constrained to be integer valued. It is




necessary to compute both fractional and integer requirements for the
same test equipment if it is already in use at higher echelons, e.q.
depot and intermediate rear, but would be new to forward echelons.
The placement of special test equipment/repairmen can be constrained
allowing the wuser to prevent their deployment below a specified
echelon.

Test equipment and special repairmen are needed for five
different kinds of repair actions:

a. Repair end item whenever it fails.

The equipment or repairman 1is needed whenever the end item
fails.

b. Repair end item when it fails due to the failure of a
specific component.

Occasionally there are test equipments or repairmen that are
not needed every time the end item fails but are needed when the
failure 1is caused by a specific component. One example of this type
of test equipment would be an equipment used to realign or tune the
end item when a specific component such as an antenna is replaced.
Another would be an equipment needed to remove and replace a specific
component. Even though it is used for end item repair, requirements
for this equipment are based on the number of failures of the
specific component and not the total number of end item failures.

C. Repair a component whenever it fails.

The equipment or repairman is needed whenever the
component fails.

d. Repair a module whenever it fails.

e, Repair a component when it fails due to the failure of
a specific module.

The equipment or repairman 1is not normally needed to repair
the component, but it is needed when a specific module fails. (See b
above).

Note: An equipment or repairman can be used for more than one
of the above purposes and can be used on any number of different
components and modules.

1.4 A NOTE CONCERNING REPAIR LABOR

The OSAMM can account for labor costs in either of two ways.
The user may define a special repairman, or he may assume that repair
is performed by a common repairman. I1f no special repairman is
assigned to a given repair action the model will use the Mean Time to
Repair (MTTR) and an hourly labor rate to determine the labor cost
associated with the repair action. When a special repairman is
assigned, the model wuses the MTTR or a time input by the user to
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determine the fraction of the special repairman's time to be charged
to the repair action. Total requirements for the special repairman
are then computed considering all of the repair actions he must
perform. If the repairman 1is peculiar at an echelon, these
requirements are rounded to the next integer. Finally, the
requirements are multiplied by an annual cost derived from the
repairman's annual salary, training costs and rotation to yield the
annual labor cost associated with this type of special repairman.

The user is free to select which of the methods described
above are used to calculate repair labor costs. He does so by either
including or not including a special repairman when describing each
type of repair action. It is not necessary to use the same method
for all repair actions. Some may use the simple hourly rate
calculation, and others may contribute to the workload of a special
repairman. Whenever repair is performed by someone specially trained
for or associated with the end item, however, a special repairman
should be used. Special repairmen should also be used when new
skills are introduced to any repair level. Costs can be based on an
hourly rate if the repairman repairs this system as well as a host of
others, and if he requires no additional training outside of the
basic training he would normally receive.

1.5 COST FACTORS

One time and annual recurring costs are both considered in the
model. Comparisons are made using the net present value method as
per DoDI 7041.3. ,The net present value method of comparison is based
on the principle that a dollar received today is worth more than a
dollar received in the future.

Time phasing of deployment is not considered by the OSAMM,
Repair level decisions are based on full deployment. The model
assumes that full deployment takes place in the first year. This
means that cost estimates produced are not true life cycle costs, but
they are useful for ranking repair level alternatives. This steady
state approach was taken to simplify data requirements and processing
with the expectation that it would not unduly bias the choice of one
alternative over another. It does tend to exaggerate the impact of
cost which will phase in over time. Note that not only do annual
costs such as requisition processing build up to full deployment
levels, but even "one-time"™ costs, such as purchase price for test
equipment, are not really all incurred at one time. Test equipment,
for example, need only be deployed as the weapon system is introduced
over time to additional fighting units. Although some refinements to
the model may wultimately be necessary, the basic premise that the
choice of repair levels should be based on the full deployment will
not change.




Chapter 2

INPOUT

2.0 INPUT DATA FILE

Input data for the model must be stored on a file consisting of
80 column records. All records are mandatory except where noted.
The input file 1is summarized 1in Figure 2. The "99" and "9999"
records signal the end of various types of data. A brief description
of each record or set of records is given here. Detailed definitions
of the data elements can be found in Appendix A. Formats, defaults
and column locations are given in Appendix B.

The input data file 1is read by the OSAMM preprocessor program.
The preprocessor reformats user inputs and computes data required by
the main program. It also performs several edit checks and produces
a varliety of error messages. By reviewing the preprocessor output
the user can detect errors in his inputs and correct them before
expending the resources to run the full model only to find that there
is an error in the input data.

2.1 CONTROL PARAMETERS

The first record in the file contains information which controls
the execution of the model. Among the inputs on this record are the
run mode selector and the policy selector variables. The run mode
selector defines the type of run that is to be made and indicates
what other data will be input. For example, if the run mode selector
is set for a screening run (IMODE = 1), the model will look for
screening parameters. Similarly, the model will only accept more
than one repair alternative for an item if the run mode selector is
set for examination of multiple repair alternatives (IMODE = 2). The
policy selector variables are used to limit the number of levels that
are considered for certain types of repair or screening actions. The
user can employ these variables to restrict the model's optimization.

2.2 END ITEM INFORMATION

The second record in the file contains information concerning the

end item itself, The MTBF multiplier 1is used for sensitivity
analysis, All MTBF's input to the model will be multiplied by this
factor. The false removal rate default input on this record

represents an overall average for the end item. This value will be
used when a specific false removal rate 1is not input with an
individual component or module.

2.3 TURNAROUND TIME (TAT) DEFAULTS AND END ITEM REPAIR INFORMATION

This record follows the end item information record and contains
default wvalues for turnaround times and the screening detection
fraction which are used when specific data is not input with an



la.

11.

12,

SUMMARY OF INPUT FILE

Control Parameters

End Item Information

TAT Defaults ang End Item Repair Information
End Item Repair Alternatives (OPTIONAL) *

End Item Repair Equipments/Repairmen Associated With
Specific Components (OPTIONAL) *
-One record for each component and alternative
to be entered
9999

Deployment Information
Labor Rates and Transportation Information
Cost Parameters

Test Equipment Information
-Two records per test equipment
Record 1 - Basic Information
Record 2 - Parameters by Echelon
99

Repairman Information
-Two records per test equipment
Record 1 - Basic Information
Record 2 - Parameters by Echelon
99

Component Information
-One set of records per component
Record 1 - Basic Information
Record 2 - Repair Information for First Repair
Alternative *
Records 3,4 - Repair Information for Second and Third
Repair Alternatives (OPTIONAL - can
be used only if IMODE = 2) *
Record 5 - Screening Information (OPTIONAL - can
be used only if IMODE = 1) *
9999

Pseudo Component Information
-One or two records per pseudo component
Record 1 - Basic Information
Record 2 - Screening Information (OPTIONAL - can
be used only if IMODE = 1) *

9999
Figure 2
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SUMMARY OF INPUT FILE (cont.)

13. Module Information
-One set of records per module
Record 1 - Basic Information
Record 2 - Repair Information for First Repair
Alternative *

Records 3,4 - Repair Information for Second and Third
Repair Alternatives (OPTIONAL - can
be used only if IMODE = 2) *

Records 5 - Screening Information (OPTIONAL - can

be used only if IMODE = 1) *
9999

14. Pseudo Module Information
-One or two records per pseudo module
Record 1 - Basic Information
Record 2 - Screening Information (OPTIONAL - can
be used only if IMODE = 1) *
9999 .

15. Application Informetion
-One set of records per application

Record 1 - Basic information

Records 2,3,4 - Additional Information for a
Given Component Repair
Alternative (OPTIONAL - Records 3
and 4 can be used only if
IMODE = 2) *

9999
* Each record marked with an asterisk contains a list of test
equipments and/or repairmen. This 1list may be continued on an

additional record if necessary.

Figure 2 (cont,)
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individual component or module. These defaults along with the false
removal rate default on the previous record are used to simplify
input requirements. This data need not be entered again on
individual component or module records unless it is different from
the default values entered here.

This record also contains information concerning repair of the
end item itself. Two variables, the number of end item repair
alternatives and the indicator for test equipments or repairmen
associated with specific components, tell the model if record types
four and five will be input. If the number of repair alternatives is
greater than zero, the model will look for one record type 4 for each
repair alternative. If the indicator is set to one (1) type 5
records must be input.

2,4 END ITEM REPAIR ALTERNATIVES

These records define end item repair alternatives and contain
lists of test equipments and/or repairmen that are required to repair
the end item each time it fails as described in paragraph l.3a. The
time each test equipment or repairman is required may also be entered
on this record. Each set of test equipments and/or repairmen for a
given alternative is assigned a name on this record which identifies
the 1list to the preprocessor. 1If more than ten (l08) test equipments
and repairmen are required, the list may be continued by using an
equipment/repairman continuation record.

This type of.record is optional and need only be included if the
number of end item repair alternatives input on the previous record
is greater than zero. If the number of alternatives is greater than
zero, there must be one record of this type (plus continuation if
necessary) for each end item repair alternative. An end item repair
alternative must be defined by this type of record if test equipments
or repairmen to repair the end item when specific components fail are
going to be input on the following records even if no test equipments
or repairmen are required for every end item failure.

2.5 END ITEM REPAIR EQUIPMENTS/REPAIRMEN ASSOCIATED WITH SPECIFIC
COMPONENTS

These records contain 1lists of test equipments and/or repairmen
that are needed to repair the end item when specific components fail
as described in paragraph 1.3b. Each record of this type must have
an alternative name which matches the name of an end item repair
alternative defined above and the identification of the component
with which the list of test equipments/repairuen is associated. Test
equipments and/or repairmen listed above that are needed for every
end item failure should not be repeated here.

These records are required only if the indicator on the TAT and
End Item Repair Information record is equal to 1. There must be one
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record (plus continuation if necessary) for each component whose
failure necessitates the use of additional test equipment or
repairmen under a given repair alternative. If these records are
used they must be followed by a record with "9999" in the first four
columns.

2.6 DEPLOYMENT INFORMATION

The next record in the file contains SESAME type data concerning
the supply structure which supports the end item. The OSAMM assumes
a worldwide symmetric support structure. The model divides the
worldwide density by the number of each type of maintenance unit to
yield the average number of end items supported by each. Thus, each
unit at a given echelon 1is treated as if it were the same as all
other units at the echelon. Wwhile this may not be exactly true, this
averaging approach is sufficient when making repair level decisions.

2.7 LABOR RATES AND TRANSPORTATION INFORMATION

The record following the deployment information contains data
which defines common repairmen at each maintenance level and data
which 1is wused to calculate transportation costs,. The effective
hourly labor rate computed from the common repairman data on this
record is used by the model to account for labor costs when no
special repairman is needed for a given repair action (see paragraph
1.4).

2.8 COST PARAMETERS

Other cost parameters are listed on the next record. The first
ten columns of this record must be left blank. The blank field is
used by the preprocessor to insure that all of the mandatory records
are present in the input file. This record is required even if all
of its fields are blank (using all default values).

2.9 TEST EQUIPMENT INFORMATION

Test equipment information records follow the cost parameters.
The wuser assigns each test equipment an identification number between
1 and 30. There are two records for each test equipment. The first
contains basic information, including the identification number,
which is not echelon dependent. Parameters that may vary by
maintenance level are listed on the second record. There is one
section on this record for each maintenance echelon. If the entire
section for a given echelon 1is 1left blank, the preprocessor will
automatically use the values in the previous section. For example,
if the parameters are the same for all echelens, the user need only
enter the parameters for the organizational level. The direct
support parameters will be set equal to these values since the direct
support section of the record is blank. Parameters for the general
support level will then be set to the direct support values which
were themselves taken from the organizational section. Finally, the
depot parameters are set equal to these general support values. If
data 1is entered only in the organizational and general support
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sections, values in the organizational section will be used for the
organization and direct support levels, and the values in the general
support section will be used for the general support and depot
levels.

The two records for each test equipment must be kept together and
in the proper order. Otherwise, the test equipments may be input in
any order, This set of records must be followed by a record with
"99" in columns 1 and 2. If there are no test equipments, a record
with "99" in columns 1 and 2 must be placed after the cost parameter
card.

2.190 REPAIRMAN INFORMATION

The repairmen information records follow the test equipment
information. The special repairmen are also assigned identification
numbers between 1 and 360. These numbers must be different than
those given to the test equipments. Thus, there can be no more than
a total of thirty test equipments and special repairmen. As with
test equipments, two records are required for each special
repairman. The first .contains basic information, and the second
contains parameters that may vary by echelon. The preprocessor will
automatically use the values 1in the previous section if the entire
section for a given echelon is left blank on the second record.

The two records for each special repairman must be kept together
and in the proper order. This set of records must also be followed
by a record with "99" in columns 1 and 2. If there are no repairmen,
two cards with "99" in the first two columns must be placed after the
test equipment data instead of one. There should be at least one
test equipment or special repairman.

2.11 COMPONENT INFORMATION

The component information records which follow the special
repairman data contain information about the individual components.
The number of records for each component depends on the run mode and
the number of repair alternatives. At least two records are required
in all cases. The first contains basic information which describes
the component. It includes a four character alphanumeric
identification which identifies the component to the preprocessor.
The component name which also appears on this record is only for the
convenience of the user. The second record defines the first repair
alternative for the component and contains the identificati 1 numbers
of test equipments and/or special repairmen needed for every repair
action (see 1l.3c). Since each component must have at least one
repair alternative regardless of the run: mode, this record is
required.

The numbher of additional records input with the component depends
on the run mode. When the run mode is set to zero only the two
records described above are required or permitted. If the run mode
is set to examine multiple repair alternatives (IMODE = 2), one or
two records defining additional repair alternatives may follow the
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required records. The total number of repair alternatives to be
included is entered on the first record which contains the basic
component information. For screening (IMODE = 1), only one record in
addition to the required records is permitted. This record contains
screening information and is included if and only if the component is
identified as a candidate for screening by the indicator on the first
record.

The records for each particular component must be kept together
and in the proper order. Otherwise, the components may be input in
any order. A record with "9999" in the first four columns should
follow the component records,

2.12 PSEUDO COMPONENT INFORMATION

The pseudo component information records follow the regular
component records in the file. There is only one record for each
pseudo component unless the model is being run in a screening mode
and the pseudo component is a candidate for screening. Since pseudo
components themselves are not repairable, no repair alternatives are
defined. Test equipments and/or special repairmen needed for
maintenance actions associated with a pseudo component are repairing
the end item and therefore must be listed with test equipments and
special repairmen used to repair the end item when the specific
pseudo component fails (see 1.3b).

If there are two records for a pseudo component, they must be
kept together and in the proper order, This set of records is
followed by a record with "9999" in the first four columns. If there
are no pseudo components, two records with "9999" in the first four
columns must follow the regular component records. The first record
signals the end of the component data, and the second signals the end
of the pseudo component data.

2.13 MODULE INFORMATION

The module information records which follow the pseudo component
information records are arranged in exactly the same manner as the
component information records. Module data is also followed by a
record with "9999" in the first four columns.

2.14 PSEUDO MODULE INFORMATION

The pseudo module information records which follow are arranged
in the same manner as the pseudo component information records.
Unlike pseudo components, however, no failure rate information is
input on these records. As with repairable modules, failure
information is entered on the application records. Test equipment
and special repairmen needed for maintenance actions associated with
a pseudo module are repairing the component and therefore must be
listed with the appropriate applications (see l.3e).

If there are two records for a pseudo module (screening mode),

they must be kept together and 1in the proper order. The pseudo
module records are followed by a record with "9999" in the first four
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columns. If there are no pseudo modules, two records with "9999" in
the first four columns must follow the regular module records. The
first record signals the end of the module data, and the second
signals the end of the pseudo module data.

2.15 APPLICATION INFORMATION

The final set of records in the file describes the applications.
There 1is one required record that defines each application. It lists
a module, the component to which it belongs, and the mean time
between failure (MTBF) of the module in this application. Since a
given module may be part of different components, it may appear in
several applications. Thus, the failure rate depends not only on the

module itself, but also on where it is installed. Multiple
occurrences of a module in the same component should be entered as
one application, however. The MTBF for this application should

represent the combined MTBF of all occurrences of the module in the
one component. Since each repairable component must contain at least
one module, it must be 1listed with at least one application.
Similarly, since each module (repairable or not) must be part of a
component, each module must be listed with at least one application.

All data concerning repair of components is normally entered with
the component information., In some cases, this data may change when
the component failure 1is due to a specific module. The most common
example of this type of data is test equipment and/or special
repairmen in addition to those already listed with component repair
information that are needed to repair the component when the specific
module has failed (see 1l.3e). The component mean time to repair
(MTTR) may also change for a given application. Additional or
changed repair information of this type 1is input on the optional
application records described below.

There is one additional repair information record for each
component repair alternative to be modified. Thus, there can be more
than one additional record only if the run mode is set to examine
multiple repair alternatives (IMODE = 2)., The data on an additional
repair information record pertains to repair of the component when
the specific module fails for the component and module listed on the
basic application record. The component repair alternative that is
being modified is identified on the additional record. This
identification must match the identification of a repair alternative
that was defined when the component data was input. If there is more
than one record for an application, they must be kept together and in
the proper order. Otherwise, the applications may be input in any
order. An ending record with "9999" in the first four columns must
be placed at the end of the application records.
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Chapter 3

PREPROCESSOR OUTPUT

3.1 INTRODUCTION

The preprocessor generates an output which should be used to
check the input data for errors before running the entire model.
Several error messages, which are discussed in Appendix D, point to
specific errors in the input data. All user inputs are listed on the
preprocessor output. Some computations done by the preprocessor are
also reflected in the output. Sample input files and the resulting
output files are given in Appendices E, F and G.

3.2 NORMAL OUTPUT

Preprocessor outpu: 1is divided into several sections. The first
contains control, end item, deployment and general cost data. The
next section has test equipment and special repairman data. The
final sections list data associated with specific components,
modules, and applications,

The control parameters describe the maintenance policies the
model will consider., They give the lowest echelon where the end
item, components, and modules can be repaired. The model will not
consider any policy which has repair below these levels. 1In a
screening run the 1lowest echelons to screen components and modules
are also listed. End item information is output as it was input.
The false removal rate default 1is applied to each component and
module if a false removal rate 1is not entered with the specific
module or component. Similarly, turnaround times listed with the end
item information are used when turnaround times are not entered with
individual components and modules, In a screening run, turnaround
time defaults and a detection fraction default, which are alsc used
when data is not entered with individual components and modules, are
listed. Test equipments and special repairmen needed to repair the
end item every time it fails and those needed only when specific
components fail follow this information,

Deployment information and cost parameters as they were input by
the wuser are output after end item information. The results of
several calculations done by the preprocessor are also shown. The
average Operational Units of Program (OUPS) is computed from the
claimants and the deployment density. The effective labor rate is
the hourly salary of a common repairman loaded with the cost of
benefits and adjusted for productivity. The transportation cost per
pound is computed from the cost per pound per mile and the distance
between echelons, All other input cost parameters are also listed.
Cost parameters in terms of present value that are actually used by
the model are given at the end of the cost parameter output.
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The next section of the preprocessor output contains test
equipment and special repairman data. The maintenance level listed
under “common above" gives the highest echelon at which a test
equipment or special repairman is peculiar. It will be considered as
common for all echelons above that echelon. Test equipments and
special repairmen which have nothing under "“common above" are
considered as common everywhere. Those which are common above the
depot are peculiar everywhere. If a test equipment or repairman is
designated as "For Repair Only" it is not used for diagnostics and
consequently is not required for false removals. Echelon data is
listed only for those maintenance echelons where the test equipment
or repairman can be placed. The preprocessor automatically fills in
data for echelons where no data has been input by the user. The
output reflects this process and lists the data that will be used by
the model. The only data in this section that was not input by the
user is the present value. Details of the present value calculations
can be found in Appendix C.

The final sections of preprocessor output contain all of the data
associated with the individual components, modules, and applications.
Component and module names are only for the convenience of the user.
The component and module ID's, however, are used by the preprocessor
for identification. Therefore, each component and module must have a
unique 1D, Each component, module and application is given a
reference number by the preprocessor to aid in debugging. These
numbers are cumulative except for a jump of 1 between pseudo modules
and applications. The extra reference number is reserved for
internal purposes, Components, modules and applications are also
assigned separate numbers which are not cumulative.

Preprocessor output for components is structured in the same
manner as is the input. There is basic component data, data which
describes repair alternatives, and screening data (IMODE = 1). Most
data appears exactly as it was input by the user. If the user has
left any data fields blank, the defaults used by the model will be
listed. Pseudo component output is also a listing of the inputs. No
repair alternatives are given since pseudo components are not
repairable, but there will be screening information if the pseudo
component is a candidate for screening (IMODE = 1). The failures per
year, which are computed from the mean time between failure (MTBF)
and the annual operating hours, are the expected number of failures
of the pseudo component in one end item per year. This value is
given in exponential or "E" format. In "E" format the value .1lE+@1
means 1.0, and the value .lE-01 means @¢.01l.

Module and pseudo module outputs are essentially the same as
component and pseudo component outputs. The additional information
output with modules describes the parts that are necessary to perform
module repair. The "new parts"” entry gives the number of piece parts
in the module which will require a new NSN if the module is to be
repaired, and the "parts cost per repair" is the average price of
piece parts required for each repair action. There is no failure
data for pseudo modules since failure information for pseudo modules
appears with the applications.
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Each application 1is identified by the component and module name,
number, and 1ID. The ID's are input by the user on the application
data record. The preprocessor supplies the names and numbers from
the component and modvle information. The MTBF and the number of
failures per end item per year of the module in the component are

also printed. If any component repair information is modified for a
particular application the new information 1is also 1listed. The
"pages saved"” represents the number of pages of technical

documentation concerning repair ot the component that would be saved
if the entire component were thrown away when the module failed.

The preprocessor output concludes with a summary of the failure
data that has been input. The number of failures per end item per
year is the sum of the pseudo component and application failures.
This number is wused along with the annual operating hours to derive
an MTBF for the end item, The end item MTBF input by the user is
also repeated here. If the derived MTBF is substantially greater
than the input MTBF, then either individual MTBF's are too high, or
some items and their failures have been omitted. If, on the other
hand, the derived MTBF is much lower than the input MTBF, then there
are more end item failures than expected, and the input MTBF may have
to be changed. In either case the discrepancies should be
reconciled.
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Chapter 4

FINAL OUTPUT

4.1 INTRODUCTION

The OSAMM can be run 1in either an optimization mode or an
evaluation mode. In the full optimization mode a maintenance concept
which minimizes cost is8 chosen by the model and evaluated. In the
evaluation only mode the costs associated with a maintenance concept
chosen by the user are computed. The evaluation mode is useful for
performing sensitivity analysis and answering "what if" type
gquestions. Except for a message which describes the performance of
the optimization, the model's output is the same in either case.

The OSAMM actually creates several files which present the
model's results in various formats and levels of detail. Samples are
presented in appendices E, F, and G. The main output file describes
the maintenance concept either chosen by the model (optimization run)
or  input by the user (evaluation run) and contains test equipment and
specilal repairman requirements as well as summaries of costs
asscciated with individual components and modules. The main output
file also lists the initial spares requirements and the SESAME type
parameters such as MTD and RTD that were used to compute them., A
second output file breaks out costs summarized on the main output.
The third output file contains stockage 1lists and costs for
.rganizational and direct support units,

4.2 MAIYN OUTPUT FILE

The main output file begins with the output from the
LI pPLOCeSSOor. In an optimization run this is followed by a message
«hich describes the performance of the optimization. The message
+1ther states that an optimum solution was found or that the solution
‘found is within a given percentage of the optimum. The optimization
a.jorithm 1is set to stop if a solution is within one half of one
per~ent of a bound on the best solution. Since the bound may or may
not be :chievable, the solution found may indeed be optimal even
though the message states that it 1is only within a percentage of
cptlimum,

4.2.1 Maintenance Concept

The remainder of the output file contains the results of the

run. It begins with a listing of the maintenance policies suggested
py the model (optimization run) or input by the user (evaluation
ruen) . The level at which end item, component, and module repair
should be performed is given for each application. Suppose

application 1 consisted of MODULE 1 and COMPONENT 1, and the repair
levels for end item, component, and module were ORG, DSU, and DEP
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respectively. This would mean that when the end item failed because
MODULE 1 failed in COMPONENT 1, the end item should be repaired at
the organizational level, COMPONENT 1 should be repaired at the DSU,
and MODULE 1 should be repaired at the depot. If the component
should be thrown away instead of repaired, no repair level will be
listed for the module.

To avoid the deployment of an extra test equipment or special
repairman which would be idle for most of the time, it may sometimes
be advantageous to have two different maintenance policies for the
same application., As an example, suppose that one special test
eguipment can handle almost all repair of a module at a DSU, Instead
of buying a second piece of test equipment to handle all repair of
the module, it may be better to ship a few modules to the GSU when
the test equipment is unavailable at the DSU. It may even be better
to throw away a few modules rather than buy an extra piece of test
equipment that is hardly ever needed. When the model suggests such a
split maintenance policy, a sensitivity flag will be printed. The
number in the fraction of time column will be the fraction of repairs
performed according to the maintenance policy listed.

Certain approximations are made by the model when considering
split maintenance policies. The approximations are not made in
evaluating the costs for these policies, however. Although the
approximations do not introduce a significant error, split
maintenance policies suggested by the model are flagged with an
asterisk in the sensitivity column and should be examined by the user
in his sensitivity analysis as described in Chapter S, A more
detailed discussion of the approximations can be found in the
theoretical documentation to the model.

The column headed, "“MODULE PROMOTED," will generally be blank.
An asterisk in this column indicates that the module is considered as
a line replaceable unit (LRU) for this application and is included in
the availability computation. A module is promoted if it is removed
from a component at the same level as the end item is repaired and if
the component has a washout rate of zero. If the promoted module is
the only module in the component, the MTD and RTD for the component
will be zero. The component will not be stocked since it never
washes out and the end item is repaired by replacing the module.
There is no need to stock the component if the module is stocked and
considered in the availability computation,

The maintenance policies are followed by a listing of screening
policies if IMODE = 1 or by a description of repair alternatives
selected if IMODE = 2, No such output is given or required if IMODE
= 0,

Screening policies are 1listed by component and module. Items
should be screened at the echelon listed before they are sent back
for repair at the designated maintenance level. As with maintenance
policies, the fraction of time a particular screening policy is to be
followed 1is given for each item. This fraction may be less than one
either because there 1is a true split policy or because the fraction
is equal to a theoretical bound. A true split policy, marked by an
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asterisk in the sensitivity column, 1is one that is followed for a
fraction of time which is 1less then the theoretical bound. One
example would be an item which is screened at different levels but is
always repaired at the same level., This is done to reduce the number
of test equipments and special repairman required. The theoretical
bound arises because the f£fraction of items screened at an echelon
cannot be greater than the fraction of the items which are returned
to that echelon but are not repaired there. Suppose, for example,
that a module, which is always repaired at the depot, is part of two
different components. I1If one component is repaired at the DSU and
the other at the depot, only those modules that are part of the first
component can be screened at the GSU. 1In this case, the bound will
be less than one. If the fraction of time a particular policy can be
followed is equal to its bound a "B" will be printed in the
sensitivity column. Sensitivity analysis is not normally required
since any item reaching the level and not repaired there is
screened. There is no split in the policy.

When there are multiple repair alternatives (IMODE = 2), the
maintenance policies are followed by a listing of the alternative
selected for each repair action, Each repair action is assigned a
reference number which is used when performing sensitivity analysis.
The repair action is then described by identifying the item being
repaired (end item, component or module), the maintenance level at
which the repair takes place, and the item that is being removed and
replaced to effect repair. Finally, the repair alternative suggested
by the model and the fraction of the time this alternative should be
used are listed.. As with screening policies, these fractions may be
less than one or sum to a number less than one for several reasons.
There may be true split repair alternative decisions which are
generated to reduce the number of test equipments and special
repairmen that are required, In this case, which is marked by an
asterisk in the sensitivity column, two different repair alternatives
are used for the same item at the same level. A second reason for
the total of the fractions associated with a particular reference
number being less than one is that an item or its higher assembly may
sometimes be thrown away. These cases are marked by a "T" in the
sensitivity column. As an example, suppose a module is part of two
different components one of which 1is discarded at failure. The
fraction of time a repair alternative may be followed is limited by
the fraction of modules that are part of the component which is

repaired. The third reason for fractions which total less then one
is that the basic maintenance policies for an item or its higher
assembly may be split. This can also occur if a module is part of

two different components. The model may suggest that when the module
fails in the first component it should be repaired at the GSU, but
when it fails in the second it should be repaired at the depot. Even
though the fractions associated with the basic maintenance decisions
are all 1.0000, this 1is a split because the module is repaired at
different levels. The letter "Q" is printed in the sensitivity
column when the fractions are 1less than one because of a split
maintenance policy.
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A sample of this section of the output is given in Figure 3. The
complete output for the run <c¢an be found in Appendix G. Several
examples will illustrate how to interpret this data. For reference
number 1 the output should be read as follows: "When the end item is
repaired at echelon 1, organization, by removing and replacing
component 1, the RT, repair alternative 1 which has no name (@NAM)
should be used." Similarly, for reference number 9 the output is
read as "When module 1, the CHASIS, is repaired at echelon 3, GSU, by
removing and replacing PARTS repair alternative 1 called ALT 1 should
be used." Finally, for reference number 51 the output means: "When
component 2, the Power AMP, is repaired at echelon 3, GSU, by
removing and replacing module 15, the CHAS FILT, repair alternative 1
called ATE should be used."

4.2.2 Test Equipment and Special Repairman Reguirements

Test equipment and special repairman requirements are divided
into two categories. The first consists of the requirements for test
equipments and repairmen where they are peculiar. These requirements
are given as both fractional and whole numbers, The fractional
numbers indicate the extent to which the test equipment or repairman
is actually wutilized. Since a fraction of a peculiar test equipment
or repairman cannot be deployed, however, the integer quantities are
used for all calculations.

Requirements for test equipments and special repairmen where they
are common, given next, can be fractional. These test equipments and
special repairmen’ may have to be deployed, but the quantity depends

on what is «currently available at the echelon. As an example,
suppose a piece of test equipment at DSU 1is only used to fifty
percent of 1its <capacity. If the requirement for this equipment to

support the new end item were 2.4, only two more need be deployed.
Three more would have to be deployed if the requirement were 2.9.

The remainder of the output 1in both the peculiar and common
categories summarizes costs and quantities for each test equipment
and special repairman. The value in the column headed "Total Qty at
Echelon" is computed as the quantity per shop times the number of
shops at that echelon. The hardware cost listed is the present value
of the costs associated with the total quantity of the test equipment
or special repairman. This includes annual maintenance for test
equipments and training for special repairmen, The final column of
test equipment and special repairman output adds quantities across
echelons from organization to depot. Suppose, for example, that the
total requirements for a test equipment at DSU, GSU, and depot were
6.2, 0.3, and @.4 respectively. Then, the entry in the column for
the DSU would be @.2. The entry for GSU would be 8.5 (6.2 + @3.3).
The entry for the depot would be 9.9 (6.5 + @.4). Thus, the entry in
this column associated with the last appearance of the test equipment
in the table represents the total guantity of the test equipment that
will be required worldwide.

22



INdINO VIVAIT FATAILTIOW JTIWVYS

9p00° 1t 11w 1 Lvyl 94n 92 QOW
Guoo°t 1LY 1T SYHD ND¥AL 62 QoW
6000°1 1w 1 O3 IN %2 QOW
0000°1 11w t nl1/700230 €2 QOwW
0000°t 1w t Sd NIYAT 22 QOW
0000°1 {(Lv [ 907vNy 12 QONW
6000°1} 11w 1 SISYH) vd 02 QOwW
5300°t 1wt ddNS dmd 61 QOow
0000°*1 1w Liva-3N0 Q1 Q0K
0001 3iv 1 Sid WIDY (2 QOwW
vo00°1 Nv it 4300230 {1 QOW
6000°1 v a8 daWv? 91 Qow
60001 v 1 1714 SYKD o1 CowW
0060°1 tiw 1 NOD OGNV %1 QOwW
0000°1 1Lt o/1 Gnv €1 aow
; 0000°1 11w 1 Sd ONV 21 QOW
! 0000°1 1v 1 HOLYW NOD 11 aow
0000°1 117v t o/1 310nW3y  OL gOw
coco*1 11v 1 ASSY AS 6 (IOW
0600 % " t IHIm-0mt 8 QOOW
Goco°*1 1ty 1 SISIHINAS ( (OW
0000°1 147w 1 83110x3 9 QOW
0000°1 1w 1 QOW3Q 41 < Qow
0300°1 1w xIn/83NNL »  QOW
¢ooo°1 11w 1 ASSY Hmd €  OOW
0000°1 v 1t T04ANGD 2 UOW
h 2600° 1 11 ¢ SISYH) 1 QOW
v000°1 31v 1 Siyvd
0000°1 31v 1 Siyva
6000°1 v L Siyvd
6000°1 v 1 Siyvd
6000°1 31s 2 Slyva
50071 v 1 Siyvd
001 3iv 1 Slyvd
C0006° 1 UV 1 Slyvd
3600° 1 v 1 SiNvd
3060°1 1w SiNvd
Cueo*y nWYNO ISV Llve 0 ew0d
5000°1 WYNO INV N3IA ¢ dn0D
360" 1 WUNO | INY Nuw 9 dw0)
6000°1 WYNO 1 NJYAL S dn0)
0000°1 WUYND 1 INNOW H3IA % 0D
0000°*1 WINO | W33 € dow0dd
0000°t WYNO 1 dW¥ ¥3APd 2 dw0)
€000°1 nYND 1 s 1 d4n0d
vy Inlt 3w 40 JATIVNMIL Y 40 Dvig3In  ONV
ALTIATLISNGS 943 Sing alva3y 3SN 3A0n3IN A8
e W
ol A »

nsQ
nsaQ
nsag
nsag
nsqg
nso
nsQ
nsa
nsg
nso
ns9
ns9
ns9
nsQ
nsg
nsg
nsa
nsa
nsg
nsa
nsg
nsQ
nsgG
nsa
nsa
nso
nso
430
430
430
d30
430
430
d30
430
430
neo
ouo
ou0
2u0
980
ou0
ou0
9u0
280

iv Q3rivda3dy

ANy TP L L LEITLILIINNNNNNNNNNNNNNAMOIMMNNNNNANN NN N

€ d¥nNoI1d

INNOW H3A
NOBAL
NIYAL
NoYAl
NOYAL
nJaAl

INNOW H3A

INNOW KH3A

INNOKW H3IA

W23
dny H3AA
dnv n3md
AWV M3IMA

1M
1M
%]
L. )
1
I |
i
1
1]
1%
1~
IE]
1]
1
ddnNS umd
11VR=3NO
17314 SYHD
0o/1 anv
ASSY RS
SIS3HINAS
83110x3
aowlg 4t
XIn/¥3NNy
SISVH)

3IwYN

HEINM ORI NDO ot mcmrtct b et it et et it e NI M 2 2NN N AN S
- -

an0) =
dWQJ =
an0) =X
dnod =¥
dawod =X
on0) =
drH0) =X
dwod =X
dH0d =Y
dr0) =X
dn0d =Y
dan0d =
dnQd =Y
dW0d =X
dwi) =X
dwW0) =X
dwod =X
dn0d =
dr0) =Y
dwgd =X
anpd =Y
dn0d =
dWo) =
dr0d =X
dW0D =
dW0D =X
dn0d =X
aow =X
aon =x
aow =X
QoW =X
aow =
aom =X
QoW =
COn =X
Qow =X
oW =
13 =x
13 =
13 =x
13 =x
13 =x
13 =x
13 =Xx
13 =x
(Y) NIuA

—__NAINNO~DO

ON 43y

23




4.2.3 Logistics Costs

Logistics costs for components and modules are listed after test

equipment and special repairman requirements, Initial spares,
consumption spares, common labor and TPS development costs are
presented on the main output file. Other costs associated with

components, modules, and module repair parts are only summarized
here. Costs presented are not true "life cycle costs" as noted in
paragraph 1.5. All costs, except for initial spares, are given in
terms of net present value. Initial spares costs are incurred "up
front®™ and need not be discounted. Consumption spares costs are the
present value of the replenishment spares that will be purchased over
the operating life of the end item. Similarly, labor costs represent
the present value of common repairmen used to fix individual items.
I1If a special repairman is wused to repair an item the common labor
cost will be zero.

In a screening run (IMODE = 1), the logistics costs are followed
by a description of some of the costs and savings associated with
screening each component and module. These costs do not reflect all
of the savings resulting from screening since they do not include any
reduction in test equipment or special repairmen which cannot
typically be identified with a single component or module. The
screening cost shown is the cost of common labor needed to screen
each item. As with repair labor, this value will be zero if a
special repairman 1is used. The repair labor saved represents the
cost of the labor that would have been expended to perform
diagnostics on false removals that were detected by screening. The
difference between other logistics costs with screening and what they
would have been without screening is also listed.

4.2.4 SESAME Type Inputs and Outputs

The maintenance concept for each component and module is restated
in terms of a washout rate, maintenance task distribution (MTD), and
replacement task distribution (RTD) at the beginning of this section

of output. The parameters listed here are those that were used by
the SESAME algorithms within the model to compute initial
provisioning requirements. Component turnaround times shown are

adjusted to include time wa ting for modules needed for repair, and
module turnaround times are similarly adjusted to reflect time
waiting for repair parts.

Two sets of SESAME input parameters are listed in a screening
run. The first considers the effect of screening, and the second
shows the parameters as they would be without screening. In the
first set, which is used for provisioning calculations, the detection
of false removals at a given level appears in the MTD as repair at
that level. As an example, suppose an item to be screened at GSU and
repaired at the depot has a washout rate of 0.05, a false removal
rate of 0.19, and a detection fraction of 6.8¢., If there are 100
actual failures there will be 119 total removals. Since it is
assumed that 5% of the 10 false removals will washout, 7.6 (.95 x 10
x .8) of the 18 false removals will be detected at the GSU. This
represents 6.9% of the total removals. Thus, the MTD at the GSU is
equal to @.069 (7.6/118).
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SESAME type output follows the inputs described above. The
suggested number of initial spares at each level and the associated
total cost are given. The effective failure rate in terms of
failures per end item per year that was used to compute the stockage
is also printed here.

The main output file concludes with a summary of all costs
computed by the model and the operational availability achieved given
the suggested maintenance policies and stockage. 1In some cases the
operational availability achieved will be higher than the target
input by the user. This can occur for either of two reasons. If the
curve parameter used is zero, then the operational availability was
achieved by standard initial provisioning (SIP) calculations.
Stockage below SIP quantities is normally not considered. If, on the
other hand, the curve parameter is greater than zero and the
operational availability is above the target, the operational
availability follows what is termed a “step function." This means
that stocking one 1less of an item will cause the operational
availability to drop below the target. Thus, the target cannot be
met exactly. The situation usually occurs when there are only a few
components in the end - item. To achieve a 1lower operational
availability in this case the target must be reduced.

4.3 OTHER COST BREAKOUT

The second OSAMM output file reports other costs such as
inventory holding and cataloging which are summarized on the main
output file. All-.costs shown are given in terms of net present value
over the 1life of the end item. In addition to costs associated with
individual components and modules, logistics costs for module repair
parts are listed on this file. These costs are only estimates
computed from the 1limited part input data. They are included as a
means of considering repair parts when making repair level decisions
for modules. No parts costs will be shown for modules that are to be
discarded at failure.

The 1last page of this file contains additional information for
the more advanced user. It begins with a summary of the availability
search performed by the evaluator. The curve parameters tried and
the resulting operational availabilities are 1listed. The average
waiting times for SRU's which follow are the average of the waiting
times that have been added to individual turnaround times at each
level. The average amount of down time resulting from the use of a
contact team or the end item being evacuated t¢ the DSU for repair is
then listed as down time due to CTDEL. (This delay time would be
added to the end item MTTR when running the SESAME model.) If all
end item repair 1is done at the organizational level, this time will
be zero. The average annual cost of common labor at each maintenance
location concludes this output. The values given here do not include
present value. The annual number of maintenance man-hours at each
level can be derived from these numbers by dividing them by the
effective labor rates listed on the preprocessor output.
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4.4 STOCKAGE LISTS

The third OSAMM output file contains stockage lists for

organizational and direct support units. The quantity of each
component and module to be stocked is given along with its dollar
value. A one letter code identifies each item as a component (C) or
module (M) . Unless a module has been promoted, operational

availability is driven primarily by component stockage.
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Chapter 5

SENSITIVITY ANALYSIS

S.1 INTRODUCTION

Several types of sensitivity analysis can be performed using the

OSAMM, They range in complexity from a change to a single input
parameter to the evaluation of a completely different maintenance
concept. Only a few types of sensitivity analysis will be discussed
here. The analysis that should be performed depends on the system
being studied, the quality of the input data, and the results of the
optimization. Very often one sensitivity run will suggest several
others. Before discussing any type of sensitivity in detail,

however, another output file and its use must be described.
5.2 POLICY FILE

In addition to the . output files described in Chapter 4, an
optimization run will produce a file which contains, in abbreviated
form, the maintenance policies chosen by the model. Sampl~ policy
files for each run mode are included in appendices E, F and G. In
all three cases, the data on the policy file is equivalent to the
data reported on the main output file in the maintenance concept
section.

Each policy file begins with a 1listing of the maintenance
policies by application. There are three entries on each line in
this portion of the file. The middle entry identifies the
application by number. The first entry consists of three digits that
specify the maintenance levels at which the end item, component and
module should be repaired, For this listing and in subsequent
listings on the file, 1 = ORG, 2 = DSU, 3 = GSU, 4 = DEP and 5 = TOSS
(throwaway). The final entry on the line is the fraction of the time
the policy specified by the first entry should be followed for that
particular application. I1f this fraction is less than one (1.0000)
there will be multiple lines for the same application., The sum of
the fractions for each application should equal one. If IMODE = @,
there is no other data on the policy file.

In a screening run (IMODE = 1) the basic maintenance data is
followed on the policy file by a description of the screening
decisions made by the model. These entries are labeled "CRV" and
correspond to the "“SCREENING POLICIES BY ITEM" on the main output
file. The screening results are given as a sequence of digits which
are followed by the letter "S", The first one, two, or three digits
are the reference number of the component or module being screened.
The same reference number is 1listed on the main output file. The
last two digits in the series are the maintenance level at which the
item should be screened and the level at which it is repaired. The
fraction of the time this screening policy should be followed is also
listed for each item.
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In a multiple repair alternative run (IMODE = 2) the basic
maintenance data or the policy file 1is followed by the repair
alternative selected for each maintenance action. Each line in this
portion of the file begins with "WVA", The series of digits which
describes the alternative begins with the reference number which is
the same as the reference number on the main output file. The last
two digits give the maintenance 1level at which repair is to be
performed and the number of the repair alternative that should be
used. As with the other types of policy files, each line concludes
with a number which represents the fraction of the time that
particular policy should be followed.

5.3 EVALUATION OF USER DEFINED MAINTENANCE POLICIES

Several types of sensitivity analysis can be performed by running
the OSAMM in an evaluation only mode. 1In this mode the policy file
described above is an -input to the model. The evaluator computes
costs associated with the policies listed in that file. The policy
file wused can be the result of a full optimization run, or it can be
generated by the user. Suppose, for example, that the user wished to
evaluate the cost of the optimum policy if the unit prices of some
components and modules are changed. Once the unit prices on the
basic data file are modified, the new data can be evaluated using the
policy file created by the optimization run. If, on the other hand,
the user wished to keep the basic data intact but wanted to see the
effect of changing the optimum policy, the policy file can be edited,
and the evaluator run using the new policy file.

Since a policy file must follow a specific format, user generated
files are typically modified versions of files created by an

optimization run. A text editor can be used to change the digits
which describe the maintenance policy, screening policy or repair
alternative chosen. Changes to the basic maintenance policy are

relatively simple. The user need only change the digit representing
a repair level or the fraction of time a particular pclicy is
followed on the first part of the policy file. Care must be taken to
insure that the fractions assigned to the same application always sum
to 1.0000. A line in the first part of the file can be deleted only
if there are multiple lines for the same application and the
fractions on the remaining line or lines are adjusted so that the
total is 1.0008. Similarly, a line may be added to this part of the
file if a split policy is being generated.

When IMODE = @ the maintenance policies by application are the
only entries on the policy file. If IMODE = 1 or IMODE = 2 the CRV
or WVA entries are related to the repair level entries. Since these
relationships are somewhat complex, the evaluator will automatically
adjust this data if the maintenance policies for some applications
are modified as described above. The user should not modify the CRV
or WVA entries when changing basic maintenance policies, In a
screening run, the screening level will remain the same. 1In a run
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which considers multiple repair alternatives, the same repair
alternative as originally selected will be assumed. 1If an item is
changed from throwaway to repairable, the first repair alternative
will be |used. All fractions associated with the CRV or WVA entries
will be automatically adjusted as appropriate. The evaluator will
also create a new policy file containing the revised CRV or WVA
information, This policy file may be used in subsequent sensitivity
analysis,

The user may modify CRV entries to cgnsolidate split screening
decisions or to add or delete screening at a level. To consclidate a
split screening decision the 1line or 1lines which describe the
screening to be eliminated should be deleted from the file. The
fraction on the one remaining line should then be set to 1.0608. If
there is a bound on this fraction which is less than 1.0000 the
evaluator will automatically reset the fraction equal to the bound.
If screening 1is to be added at a given level a line or lines must be
added to the file. Each line must follow the format of the other CRV
entries and have a reference number equal to the reference number
assigned to the item by the preprocessor. There is one line for each
level at which the item is repaired as long as the repair level is
above the desired screening level. The fraction of time the policy
is to be followed should be set to 1.000¢0 on each line. The
evaluator will automatically reset these fractions to their upper
bounds. Finally, screening of an item may be eliminated simply by
deleting any lines in the CRV section of the policy file which refers
to that item.

The user may consclidate a split repair alternative decision or
change a repair alternative decision by modifying the WVA entries on
the policy file. To change the repair alternative for an item the
user need only change the digit which specifies the repair
alternative on the line or lines in the WVA section of the policy
file which correspond to repair of that item. The lines which must
be changed can be identified by matching the reference number on the
policy file with the reference number on the main output file. There
will be no WVA entries for items that are to be discarded at
failure. 1f the user changes the item to repairable the first repair
alternative will be used, and the appropriate WVA entries will appear
on the new policy file. The new file can then be used to select a
different repair alternative. If the user wants to consolidate split
policies where repair of the same item is performed using two
different repair alternatives at the same level, he can delete the
line representing the unwanted alternative and increase the fraction
associated with the desired alternative to 1.0000. Once again, the
evaluator will make any adjustments necessary to the fraction of time
a policy 1is followed. It should be noted here that if the repair
level decision for an item is split (indicated by a "T" or a "Q" on
the output) the maintenance policies by application given at the
beginning of the policy file can also be changed.

S.4 INPUT PARAMETER CHANGE

The simplest type of sensitivity that can be performed using the
OSAMM involves changing one or more of the basic input parameters.
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This should be done if the user is unsure of his inputs. After
changing the data on the input file, the optimization can be rerun.
If the maintenance concept does not change then the user can feel
confident in the final maintenance decisions regardless of the value
of the particular input parameter. If on the other hand, the
maintenance policies change, additional analysis is recommended. The
data in the new input file should be evaluated using the maintenance
policy file created by the original optimization (See 5.3). The
results of this analysis when compared with the cost of the optimum
policy for the new data help quantify the risk if the maintenance
concept chosen by the original optimization is adopted and the new
input data 1is correct. Similarly, the new maintenance policy file
can be evaluated using the original input data file to assess the
risk associated with adopting the new maintenance concept.

5.5 RELIABILITY CHANGES

Reliability data is often suspect and therefore is a candidate
for sensitivity analysis. The OSAMM has an input variable which can
be used to make universal changes to all input MTBF values. The MTBF
multiplier on the end item information record automatically adjusts
each 1input MTBF. The  user can edit the input file and change the
multiplier to modify all MTBF's without manually changing each one.
The optimization can then be rerun, and the same type of analysis as
described above for a single input parameter change can be performed.

A few cautions concerning the use of the MTBF multiplier must be
noted here. First, the multiplier effects all MTBF's in the same
proportion, A value of 0.5 will cut all MTBF's in half. If some
MTBF's are increasing while others are decreasing, the multiplier
cannot be used, and the individual MTBF's must be changed on the
input file. '

The user is also cautioned against overusing the MTBF
multiplier. There is sometimes a tendency to rerun the optimization
with each of several MTBF multipliers. This consumes large amounts
of computer resources and is often not necessary. If the maintenance
policies do not change when MTBF's are cut in half or doubled, they
will not change when the MTBF's are multiplied by 9.75 and 1.5. It
is generally more efficient to examine the effects of drastic changes
in reliability before considering 5% or 16% variations,

5.6 SPLIT MAINTENANCE POLICIES

Sensitivity analysis of true split maintenance policies is always
recommended. When the model suggests that a repair action should
sometimes be performed at one maintenance level and sometimes at
another the evaluator should be run with a policy file that assumes
all repair at one level or the other. The policy file is created by
editing the original policy file, eliminating multiple lines for the
repair action in gquestion, and changing the fraction on the one
remaining 1line to 1.008¢ as described in paragraph 5.3. This
procedure should also be followed for a split screening policy or for
a split decision on the repair alternative selected if an asterisk is
printed in the sensitivity column.
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This type of sensitivity analysis can be used to pinpoint the
requirement that caused the policy to be split. Very often a test
equipment or special repairman is being used to its capacity. Rather
than add an extra test equipment or repairman the model will shift a
fraction of the repair to another level. The splitting of the
maintenance policy, although possibly impractical, usually results in
lower total <costs. By performing the sensitivity analysis the user
can determine what it costs to be "practical".

Since some approximations that are made for the optimization are
not made for final evaluation, the "pure™ policy may occasionally be
slightly 1less expensive than the split policy. 1In this case the
difference in total cost should not be significant. If the split
policy 1is more economical, however, the difference in total cost may
be considerable. Details of the approximations can be found in the
theoretical documentation to the model ([1].
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Chapter 6

ADVANCED TOPICS

6.1 INTRODUCTION

The information presented in this chapter is intended for the
more advanced OSAMM user. Section 6.2 contains several techniques
that can be used to model some unusual situations. Section 6.3 is
designed primarily for the user who is interested in the inner
workings of the model., Whereas the average user may occasionally
employ some of the special techniques, he typically need not concern
himself with the details of how the model functions.

6.2 SPECIAL MODELING TECHNIQUES

The OSAMM, 1like any other computer model, does not fit every

situation exactly. Special techniques have been developed to adapt
the inputs so that 4ome of these circumstances can be modeled.
Several of these are described below. It is expected that as

individual wusers gain experience with the model they will develop
other innovative modeling approaches.

6.2.1 An Example of Components Inside a Component

The following., example is presented to illustrate how an item
which may not appear to be a component can be considered as a
component for modeling purposes. Suppose an electronic box contains
ten (1¢) <circuit <card assemblies (CCA's) which are numbered 1
through 18. If one of the first six fails the entire box must be
replaced and sent back for repair. If one of the last four fails,
however, the CCA can be removed and replaced directly. According to
the definitions of components and modules in section 1.2 the box and
the last four CCA's should be considered as components. The first

six CCA's should be modules. This is exactly how the problem is
modeled. The component representing the electronic box is entered
with its wunit price equal to the price of the entire box including
all ten CCA‘'s. There are six applications for the component

corresponding to the six CCA's which are modules. The last four
CCA's are entered as components with their repair parts considered
as pseudo modules. Since the model computes the failure rate for a
component from the applications, the box will be sent for repair
only when one of the first six CCA's fails. Stockage for the box
will also be based on only those failures., The last four CCA's will
be treated as components and considered separately in the
availability calculation.

6.2.2 Promoted Modules

As noted earlier, if a component and the end item are repaired
at the same level, and the washout rate of the component is zero,
modules in the component will be promoted and considered in the
availability calculation. The user can utilize this feature to have
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the model help select which items should be line replaceable units
(LRU's) . Since the model will compute replenishment spares for a
component based on a minimum washout rate of 0.0081% even if the
input washout rate is zero, the user can input a zero washout rate
and allow the model to promote modules as appropriate without
totally sacrificing the replenishment calgculation. In addition,
there will always be at least one of each component stocked at the
depot. The only exception to the baseline replenishment calculatiocn
for a component occurs if all of its modules are promoted. In this
case, the component 1is eliminated from the replenishment and
cataloging cost calculations. Repair labor and test equipment costs
are considered, however.

It may be an informative exercise to set the washout rate of
some components to zero for a sensitivity run even if their inherent
washout rates are greater than 0.0¢1%. If any modules are promoted
as a result they can be recoded as components in the original input
file, and the end item MTR and test equipments can be adjusted to
include requirements originally generated by component repair. The
new input file, with the courrect washout rates for the components,
can then be rerun through the optimization to determine if a better
maintenance concept is possible when the modules are considered as
LRU's,

6.2,.3 Fixed Price Repair

Except for test equipments and speciyl repairmen, the 0SAMM
computes the cost to repair an item based con the common labor rate
and the cost of repair parts. Occasionally, the cost to repair an
item 1is given 1in terms of a fixed cost per repair action at the
depot or contractor repair facility. This can be modeled with the
OSAMM by considering all costs in the common labor calculation.,
Since the fixed cost includes repair parts, the parts costs input to
the model should be $6.01. A test equipment costing $1.80 which is
allowed only at the depot should be listed with the item to f{orce
repair at the depot. The fixed repair cost is divided by the
effective 1labor rate at the depot, and the resulting value entered
as the MTTR for the item. The model will multiply the MTTR times
the effective labor rate to get the "labor" cost which is charged
for each repair action. The model will also charge for stockage of
repair parts and the test equipment at the depot, but these costs
will be insignificant.

Implementation of the procedure outlined above is slightly
different for components and modules. If the item is a module, the
parts cost per repair action is simply set to 6.61 and the number of

parts needing an NSN 1is set to @, Implementation is more
complicated when the item in question 1is g component, A pseudo
mnnrdule and an application must be created. The price of parts

replaced in a repair action entered with the pseudo module must be

4.31, the number of total parts set to 1, and the number of new
.-*% set to @. The application should be the only application for
« omponent,
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6.2.4 Test Equipments and Repairmen Entered Twice for the Same
Repair

If the same test equipment or special repairman is entered with
a component and an application involving that component the OSAMM
preprocessor will generate an error message. A similar message is
printed when a test equipment or repairman that has been entered as
needed for every end item repair action is entered as necessary when
a specific component fails. These messages are printed because the
model will consider both requirements when computing the total
requirement for the test equipment or repairman. As an example,
suppose that a test equipment was needed for one hour every time a
component failed. If it was also input as needed for one hour with
a specific application 1involving the component, the model would
charge the test equipment for two hours when the module in that
application caused the failure.

There are a few cases where a test equipment or special
repairman may be 1listed both with the component and with an
application. If the test equipment or special repairman is normally
needed for a certain amount of time every time the component fails
and is needed for an additional period of time when the failure is
caused by a specific module, the test equipment or special repairman
may be listed with the component and with the application defined by
the component and module. The "time used"™ entered with the
application should only be the additional time the test equipment or
special repairman is needed. The same procedure may be followed for
a test equipment or special repairman needed for every end item
repair action and for an extra amount of time when the failure is
caused by a specific component. The error message printed in either
case can be ignored.

6.3 INSIDE THE MODEL

The information presented below deals with the internal workings
of the OSAMM, Most of what is discussed here is done automatically
by the model. The average user need not be concerned with these
details, but analysts with a programming background may find them
informative.

6.3.1 The OSAMM Programs

The OSAMM actually consists of several separate computer
programs each of which has a different function. The programs are
linked together by various intermediate files. The programs and
connecting files are pictured in Figure 4., The first program is the
preprocessor which is described in Chapter 3. The preprocessor

feeds data to the formulator. This program formulates a mixed
integer linear programming problem that can be solved by a standard
software package, Currently, the OSAMM uses the APEX-IV package.

The APEX-IV output is not normally seen by the average user. It is
scanned, however, by a small program which generates the message
which describes the performance of the optimization. The solution
to the linear program is output as a policy file. Unfortunately,
the policy file created by APEX-IV is written in binary code. The
INEVAL program translates this files into the policy file that is
discussed in section 5,2,
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The 1last OSAMM program is the evaluator. This program takes the
policy file from the optimization and combines it with cost data
from the preprocessor to calculate the costs associated with the
maintenance concept defined by the policy file. In the evaluation
mode the preprocessor and evaluator are run with a policy file
generated by the user, The evaluator produces the output files
described in Chapter 4 and the corrected policy file described in
Chapter 5.

6.3.2 The Equipment Stack

The preprocessor produces a second output file which is used
primarily for debugging. Part of this file is the equipment stack.
The equipment stack describes how test equipments and special

repairmen are used when specific failures occur. Components,
modules and applications are identified by reference number for this
list. The integer part of each entry is the test equipment or

special repairman identification number. The fractional part is the
reciprocal of the number of repair actions the test equipment or
special repairman can perform in one year.

Test equipments and special repairmen are not grouped in the
same manner as they are input for this output. A test equipment or
special repairman 1listed with a component is needed to repair the
end item when that component fails (Sec 1.3a or 1l.3b). Test
equipments and special repairmen listed with a module are used to
repair that module (See 1.3d)., Finally, test equipments and special
repairmen listed, with an application are wused to repair the
component when the module fails (See 1.3c or 1l.3e). These groupings
are necessary because the model works with applications. A test
equipment or special repairman used to repair a component every time
it fails is input with the component. Since the module works with
applications, however, this test equipment or special repairman must
be listed with every application involving that component.
Similarly, an equipment or repairman used to repair the end item
must be associated with the component that has caused the failure,
If an equipment or repairman is needed every time the end item
fails, it must be associated with every component since the failure
of any component will mean that the test equipment or special
repairman is needed. The preprocessor performs these manipulations
automatically, and it 1is not essential for the user to understand
the details of the groupings.

6.3.3 Size Restrictions

The numbers of components, modules, applications, test
equipments, and special repairmen that can be input to the O0SAMM are
limited by the size of the DIMENSION statements in the individual

programs. The nominal values for these limits, which should be
sufficient for almost all systems being modeled, are given at the
beginning of Appendix C. Since raising these limits can cause

significant increases in run time, they will only be adjusted by the
model developers on a case by case basis.
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APPENDIX A

INPUT VARIABLE DEFINITIONS

l. Control Parameters

IMODE: Run mode selector. Run mode @ is a standard run which does not
consider screening and allows for one repair alternative. Run mode 1
is a screening run which considers one repair alternative and examines
the cost effectiveness of screening. Run mode 2 examines multiple
repair alternatives but does not consider screening.

1POL: This series of variables defines the echelons that the model is
permitted to select for different types of repair actions. For
example, if the lowest echelon to repair components is 3 (GSU), then
the model will only consider policies that have component repair at GSU
or Depot. The lowest level to repair the end item must be a 1 or 2,
and no screening is permitted at the organizational level.

DISCOUNT RATE: The discount rate used to compare one-time and annual
recurring costs. As per DoDI 7¢41.3 a discount rate of 10% should be
used.

INPUT CURVE PARAMETER: The input curve parameter to be used for
special analysis. Normally, this field is left blank, and the model

automatically selects the proper curve parameter.

CURVE PARAMETER MULTIPLIER: The selected curve parameter is multiplied
by this factor for special analysis. Normally, the field is left
blank, and the selected curve parameter is unchanged.

2. End Item Information

END ITEM IDENTIFICATION: Alphanumeric identification of the end item.

END ITEM UNIT PRICE: The unit purchase price of one end item.

LIFE: The expected number of years the end item 1is to be
supported. The value is used in the comparison of one-time costs and
annual recurring costs. *

ANNUAL OPERATING HOURS: The number of hours that the end item operates
in one Yyear. This value is used to convert mean time between failure
data into failures per year, *

END ITEM MEAN TIME BETWEEN FAILURES (MTBF): The MTBF of the end item
in  hours. This value 1s used 1n the ~omputation of operational
availability.

END ITEM MEAN TIME TO REPAIR (MTR): The average time it takes in hours
for end 1tem repair. Include 1in this variable the time required to
transport the end item to the organization or the time it takes
organizational personnel to travel to the user. This time is used in
the computation of operational availability and as a default for test
equipment and special repairman requirements.

* Indicates possible government furnished data.
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AVAILABILITY TARGET: The desired operaticdnal availability of the end
1tem.

UNSERVICEABLE RETURN RATE (URR): In principle, the net demand on the
wholesale level should reflect only system washouts--as everything else
should be repaired. Experience indicates, to the contrary, that net
demand on the wholesale level is ordinarily greater than would be
expected from estimated washout rates. This is usually due to the fact
that not all depot repairable items are returned for repair. In order
to correct for this, 0OSAMM and SESAME, as well as ARCSIP and RDES, use
an unserviceable return rate (URR) which is intended as an estimate of
the ratio of unserviceable returns to the wholesale level to total
demands on the wholesale level. The URR, in conjunction with the
washout rate and the MTD for the depot, enables the SESAME algorithms to
estimate the net wholesale demand. This input variable is not currently
used by the OSAMM but 1is reserved for future releases of the model.
Once certain policy issues concerning how the URR should be considered
in the optimization are resolved, this input will become active. It
cannot be used as it currently is by SESAME since it would unduly bias
repair level decisions away from the depot.

FALSE REMOVAL RATE DEFAULT: The fraction of removals of operational
items. This value, Input with the end item information, represents the
overall false removal rate associated with the end item and will be used
when a specific false removal rate 1is not input with individual
components and modules. Failure rates are increased by this fraction to
reflect the burden placed on the maintenance and supply system by
removal of operational components and modules.

MTBF MULTIPLIER:  All MTBF's, including the end item, are multiplied by
this factor. This variable is used in performing sensitivity analysis.

3. Turnaround Time (TAT) Defaults and End Item Repair Information

TAT DEFAULTS: These values, input with the end item, will be used when
turnaround times are not input with individual components and modules.
Turnaround time is the average elapsed time from the arrival of a failed
component or module at the maintenance echelon where it is to be
repaired until it is repaired and ready for use. This time includes
administrative waiting time, processing time, and actual repair time.
It does not include shipping time. Shipping time is assumed to be equal
to the OST and will be added internally by the model. Waiting time for
parts to repair a module or modules to repair a component will also be
added internally by the model and should not he included here.

HOW MANY END ITEM REPAIR ALTERNATIVES: This variable tells the
preprocessor how many end 1tem repalr alternatives are going to be
input. If there are no test equipments or repairmen needed for end item

repair this variable may be set to 6. Unless IMODE is equal to 2, this
variable must be less than or equal to 1.

ARE THERE END ITEM REPAIR EQUIPMENT OR REPAIRMEN ASSOCIATED WITH

SPECIFIC__COMPONENTS: This variable should be set to 1 1f there are test
equipments or repalrmen needed to repair the end item only when specific

* Indicates possible government furnished data.

39



components fail as described in paragraph 1.3b. 1If it is set to zero,
the preprocessor will not expect any such equipments or repairmen to be
input. This is strictly an indicator type variable.

TAT DEFAULTS FOR SCREENING: These values, input with the end item only
1f IMODE 18 equal to 1, will be used when turnaround times for screening
are not input with Individual components and modules, Screening
turnaround time 1is the average elapsed time from the arrival of a
suspected failed component or module at the echelon where it is to be
screened until it is screened and sent for repair or returned to stock
and ready for  use. This time includes waiting time, processing time,
and actual screening time. It does not include shipping time. Shipping
time is assumed to be equal to the OST and will be added internally by
the model. *

SCREENING DETECTION FRACTION DEFAULT: This value, input with the end
item only 1f IMODE 1s equal to 1, will be used when a detection fraction
is not input with individual components and modules. The detection
fraction is the fraction of false removals that are detected by

screening. For example, if there are 1060 actual failures and the false
removal rate is .19, then there will be 1108 total removals and 10 false
removals., A detection fraction of .88 would mean that 8 of the 10 false

removals would be detected. These items would be returned to stock, and
102 items would be sent on for repair.

4. End Item Repair Alternatives (Optional)

Note: There must be one record (plus continuation
record if necessary) for each end item repair
alternative., No records are required if the number of

repair alternatives 1input on the previous record is
equal to @.

ALTERNATIVE NAME: The four character alphanumeric identification of
the repair alternative. This identifies the alternative to the
preprocessor. Each end item repair alternative must have a unique
identifier.

EQUIPMENT/REPAIRMAN NUMBER: The identification numbers of the test
equipments or repalrmen that are required. These test equipments and
repairmen are used every time the end item fails as described in
paragraph 1l.3a.

TIME USED: The length of time each particular test equipment or
repairman will be required is listed after the identification
numbers. This time is used in conjunction with the available test

hours to determine the number of repair actions the test equirment or
repairman can perform in a year. 1If no time is input here, the end
item MTR will be used.

PLUS: Continuation indicator. If a test equipment/repairman

continuation record is necessary, a plus sign, "+", should be entered
in this field.

* Indicates possible government furnished data.
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5. End Item Repair Equipments/Repairmen Associated With Specific
Components. (Optional)

Note: These records are required only if the indicator
on the TAT and End Item Repair Information record is
equal to 1. There must be one record (plus
continuation record if necessary) for each component
whose failure necessitates the use of additional test
equipment or repairman under a given repair
alternative. If this type of information is input it
must be followed by a record with "9999" in the first
four columns.

COMPONENT IDENTIFICATION: The four character alphanumeric
identification of the component whose failure necessitates the use of
test equipment or repairmen to repair the end item.

ALTERNATIVE NAME: The four character alphanumeric identification of
the end 1tem repair alternative under which these additional test
equipments or repairmen are necessary. This identification must
match the identification of a repair alternative that has been
defined above.

EQUIPMENT/REPAIRMAN NUMBER: The identification numbers of the test
equipments or repairmen that are required. These equipments and
repairmen are used to repair the end item when the specific component
fails as described in paragraph 1.3.b. Test equipments and repairmen
used under this alternative every time the end item fails which have

already been input should not be 1listed here. (see 6.2.4 for
exceptions) .

TIME USED: The length of time each particular test equipment or
repairman will be required. This time is used in conjunction with

the available test hours to determine the number of repair actions
the test equipment or repairman can perform in a year. If no time is
input here, the end item MTR will be used.

PLUS: Continuation indicator. If a test equipment/repairman
continuation record is necessary, a plus sign, "+", should be entered
in this field,

6. Deployment Information

RETAIL STOCKAGE CRITERION: The number of demands per year that must
be experienced by a retail stock point to qualify for stockage of a
spare of that part. It is usually six per year for all items except
aircraft, missile systems, and ammunition which all require three.
This number is the basis of Standard 1Initial Provisioning (SIP)
stock.* :

SUPPLY SYSTEM: The supply support system that is used by the SESAME
algorithms in computing stockage levels., Under a vertical system
(V), the GSU performs a normal supply mission. Under a non-vertical
system (N), the GSU performs a maintenance function and stocks only
those items removed and replaced at the GSU in quantities necessary

* Indicates possible government furnished data.
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to provide shop stock. If an item is repaired by a GSU it is assumed
that the item is being repaired for a DSU on a job order basis, and
that it 1is returned immediately. The repair time is considered in
computing DSU stock. Under a direct exchange system (D), the GSU is
permitted to stock those items which are repaired at the GSU in
addition the necessary shop stock. The additional items are stocked
only if the number of 1issues at the GSU equals or exceeds the
stockage criterion.*

NUMBER OF SHOPS AT...: The number of maintenance/supply shops at
each echelon which supports the end item in the field. If there are
no GS shops a zero should be entered in the GS field. 1In this case,
all transportation costs and times between the DSU and depot will be
based on data input in the DSU-GSU fields. The GSU-Depot fields
should be left blank. Any data in these fields will automatically be
reset to zero.*

DENSITY: The total number of end items which are fielded worldwide.*

ORDER SHIP TIME: The time between the initiation of a stock
replenishment action and the receipt of the material by the
requesting activity. In a non-vertical (N) or direct exchange (D)

supply system the O0OST between DSU and Depot 1is taken to be the
maximum of the O0ST's input for DSU-GSU and GSU-Depot. If there are
no GS shops, the OST from DSU to depot will be taken from the DSU-~GSU
field. The GSU-Depot OST will be set to zero.*

PROCUREMENT LEAD TIME: The time it takes for the wholesaler to
procure spares from the manufacturer.*

CONTACT TEAM DELAY TIME: The time it takes for a DSU contact team to
travel to the organization or for the end item to be evacuated to the
DSU for repair and returned to the user. In either case, repair is
considered as being performed by the DSU. Do not include actual
repair time in this variable since it will be added automatically.
The contact team delay time is added to the end item downtime
whenever the end item is repaired by the DSU.*

OPERATING LEVEL: The number of days worth of stock intended to
sustaln normal operation during the interval between receipt of
replenishment shipment and submission of a subsequent replenishment
requisition.*

7. Labor Rates and Transportation Information

UNLOADED (BASE) HOURLY RATE: The unloaded hourly labor rate for a
common repalirman., *

COMMON LABOR RATE LOADING FACTOR: This factor is used to load the
common labor rate with benefits, overhead, etc. A loading factor of
«5 yields a loaded rate of l.5 times the base rate. *

PRODUCTIVITY FACTOR: This factor 1is used to compute an effective
hourly rate from the loaded hourly rate. It accounts for a common
repairman's non-productive time such as time on leave. Suppose, for

* Indicates possible government furnished data.
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example, that the loaded rate is $20.00 per hour and the productivity
factor is .85, The effective rate would then be $23.52 per hour
(20/.85). *

DISTANCE BETWEEN, . .: The average one-way distance between
maintenance echelons. *

TRANSPORTATION COST PER POUND PER MILE: The cost of shipping one
pound one mile between echelons. *

8. Cost Parameters -

INITIAL CATALOGING COST: The initial cost to obtain an NSN for a new
1tem entering the inventory system, *

RECURRING CATALOGING COST: The annual cost of maintaining the new
NSN 1n the inventory system after the first year. *

INITIAL BIN COST: The initial cost of adding a line to an authorized
stockage list (ASL). *

RECURRING BIN COST: The annual administrative cost of stocking an
l1tem at an echelon. *

HOLDING COST FRACTION: Annual inventory holding costs are computed
as a fraction of the dollar value of stock. These costs include
obsolescence, 1loss, and storage. Interest costs are not included
here since they are considered in the discount rate.

REQUISITION COST: The cost to process a requisition. It is assumed
that every demand for an item results in a requisition. There is a
limit, however, of twelve requisitions per item per year since it is
assumed no one part will be ordered more than once a month., *

COST OF TECHNICAL DOCUMENTATION PER PAGE: The cost of one page of
technical documentation.

9. Test Equipment Information
Record 1: Basic Information

TEST EQUIPMENT IDENTIFICATION NUMBER: A number between 1 and 30
which identifies the test equipment.

TEST EQUIPMENT NAME: Any name, up to 10 characters long, to identify
the test equipment for the user.

ONE TIME DEVELOPMENT COST: The investment cost to develop the test
equipment., If the test equipment has already been developed for this
or another weapon system, the development cost is sunk and this
variable should be @, The entire development cost will be charged
once, regardless of how many are required, if the test equipment is
used at any echelon for any reason.

* Indicates possible government furnished data.
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TEST EQUIPMENT LIFE; The expected life of the test equipment. If
this life 1s less than the end item life, the test equipment will be
replaced when it wears out. No salvage value is considered. (* only
if common)

HIGHEST ECHELON AT WHICH PECULIAR: This variable tells the model
where a test equipment 1s common and peculiar. An entry of 2 means
the equipment is peculiar at Org and DSU but common at GSU and

Depot. Integer requirements are computed for a test equipment where
it is peculiar. "An entry of @ means the equipment is common
everywhere. The requirements for a test equipment where it is common

can be fractional. *

LOWEST ECHELON ALLOWED: The 1lowest echelon at which the test
equipment wWwill be authorized. An entry of 2, for example, means that
the test equipment is not allowed at organizational level.

FOR REPAIR ONLY: This variable indicates test equipments that are
used solely for repair and not for diagnostics (fault isolation) or
screening. This means that test equipments coded for repair only are
not used on false removals or washouts. Requirements for these test

equipments will be based only on actual failures which can be
repaired.

Record 2: Information by Echelon.

UNIT PRICE: The per unit purchase price of a piece of test
equipment. The amount of test equipment will be determined by the
model. Research.and development costs for the test equipment should

not be included here. (* only if common)

ANNUAL MAINTENANCE FACTOR: This factor will be multiplied by the
test equlpment purchase price to yield the annual cost to maintain
the test equipment., Test equipment maintenance costs are treated in
this simple manner to limit the input data required to run the model.
(* only if common)

AVAILABLE TEST HOURS PER YEAR: Requirements for a test equipment are
based on the available test hours and the time required for each type
of repair action it must perform. For example, 1if there are 2000
available test hours one piece of this test equipment can perform
43060 repair actions that take .5 hours or 20800 repair actions that
take 1 hour. (* only if common)

ONE TIME INSTALLATION: Any one-time, er unit cost such as
installation associated with a piece of test equipment. (* only if
common)

* Indicates possible government furnished data.
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1. Repairman Information:
Record 1l: Basic Information
REPAIRMAN IDENTIFICATION NUMBER: A number between 1 and 38 which

identifies the repalrman. A repairman and a test equipment cannot
have the same identification number.

REPAIRMAN NAME: Any name, up to 1@ characters long, to identify the
repalrman for the user.

HIGHEST ECHELON AT WHICH PECULIAR: Same as for test equipment.

LOWEST ECHELON ALLOWED: Same as for test equipment.

FOR REPAIR ONLY: Same as for test equipment.

Record 2: Information by Echelon.

ANNUAL SALARY: The base (unloaded) salary of the repairman, *

MILITARY/CIVILIAN INDICATOR: A variable to indicate whether a
repalrman 1s military ar civilian. Military and civilian repairmen
have different default values for salary loading factor and turnover
rate,

SALARY LOADING FACTOR: This factor is used to load the annual salary
of the repairman with benefits, overhead, etc. A loading factor of
.5 yields a loaded salary of 1.5 times the basic salary. *

TRAINING COST: The cost of training each repaiyman. *

TURNOVER: The average length of time the repairman stays at the same
LA L1 ; - ) ; -
maintenance location. After this period of time a new repairman must
be trained. *

AVAILABLE TEST HOURS: Same as for test equipment. The available
test hours for a repairman are only those actually available to
perform repair. Time for administrative and other duties as well as
any non productive time such as leave should not be included.
Productivity factors may be considered in developing this value. *

11. Component Information.

Record 1l: Basic Information

COMPONENT IDENTIFICATION: The four character alphanumeric
identification of the component. This identifies the component for
use in the preprocessor. Each component must have a unique

identifier.

COMPONENT NAME: Any name, up to 16 characters long, to identify the
component for the user.

UNIT PRICE: The unit price that one expects to pay for spare
components.,

* Indicates possible government furnished data.
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PACKAGED SHIPPING WEIGHT: The packaged shipping weight of the
component.

ESSENTIALITY CODE: A component coded 1, 5 or 7 is essential to the
operation of the end item. A component coded 3, 6 or blank is not
essential and is not considered in the availability computation.

DOES THE COMPONENT HAVE AN NSN: This is an indicator variable which
should be set to one (l) i1f the component has an existing NSN. If it
is zero, no NSN exists and the cost of acquiring one is incurred.

WASHOUT RATE: The fraction of failures that are non-reparable
because of physical damage, loss, etc. This fraction is used to
compute replenishment spares.

FALSE REMOVAL RATE: The fraction of removals of operational items.
Fallure rates are increased by this fraction to reflect the burden
placed on the maintenance and supply system by removal of operational
components., If no value is input here the false removal rate default
that was input with the end item information will be used.

TURNAROUND TIME (TAT): The average elapsed time from the arrival of
a failed component at .the maintenance echelon where it is to be
repaired wuntil it is repaired and ready for use. This time includes
administrative waiting time, processing time and actual repair time.
It does not include shipping time. Shipping time is assumed to be
equal to the OST and will be added internally by the model. Waiting
time for modules to repair the component will also be added
internally and should not be entered here. If no values are input
here, the turnargund times that were input with the end item
information will be used. *

NUMBER OF REPAIR ALTERNATIVES: This variable tells the preprocessor
how many repalr alternatives are going to be input for this
component. This number should be 1 wunless IMODE is equal to 2
(multiple repair alternative run).

CAN THE COMPONENT BE SCREENED: This indicator variable should be set
to 1 1f the component 1s a candidate for screening (IMODE = 1). If
this variable 1is equal to 1, the preprocessor will look for a record
with screening information (Record 3 below).

Record 2, 3, or 4: Repair Information

Note: There must be one record (plus continuation if
necessary) for each component repair alternative.
There must be at least one repair alternative defined
for each component.

ALTERNATIVE NAME: The four character alphanumeric identification !
the repair alternative. This identifies the repair alternative t. t'.
preprocessor and the  user. Each repair alternative for a :: »
component must have a unique identifier. The same name may ‘e

for different components, however.

* Indicates possible government furnished data.
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MEAN TIME TO REPAIR (MTTR): The average amount of time required to
repalr the component under the repair alternative. Component repair
consists of isolation to and removal and replacement of a faulty
module. Thus, the MTTR should include diagnostic time. If no
special repairmen are required, the MTTR will be multiplied by the
effective common rate to yield the labor cost associated with each
repair action. This time will also be used to compute test equipment
requirements if no time is input with the individual test equipment.

DIAGNOSTIC TIME: The time required to fault isolate the component to
the module level under this repair alternative. This time does not
include time for corrective action. Washouts and false removals will
be charged for this diagnostic time only.

NUMBER OF PAGES OF TECHNICAL DOCUMENTATION: The number of pages of
technical documentation that must be purchased under this repair
alternative if the component is repaired. This cost is incurred only
if the component is repaired.

TEST PROGRAM SET (TPS) DEVELOPMENT COST: One-time, up front costs
associated with the development of a TPS to repair the component if a

TPS is required under . this repair alternative. These costs,
primarily software development, are identified with the specific
component, As with technical documentation, if the component is

discarded at failure these costs will not be incurred. If an
interconnect device (ICD) 1is wused solely for this component its
development cost should be included here. Shared interconnect
devices requiring extensive development should be regarded as test
equipment and thejr overall development cost should be input with the
test eguipment information. Only development costs which would be
incurred if this specific component is repaired and not incurred if
the component is not repaired should be included here.

ANNUAL TPS MAINTENANCE COST FACTOR: This factor will be multiplied
by the 1initial development cost above to yield the annual cost to
maintain the TPS.

EQUIPMENT/REPAIRMAN IDENTIFICATION NUMBER: The identification
numbers of the test equipments and/or repairmen that are needed to
repair the component every time it fails under this alternative are
listed here.

TIME USED: The 1length of time each particular test equipment or
repairman is required to repair the component is listed after the
identification number. This time 1is used in conjunction with the

available test hours to determine the number of component repairs the
test equipment or repairman can perform in a year. If no time is
entered here the component MTTR will be used unless the equipment or
repairman is coded as for repair only. In that case, the time used
will default to the MTTR minus the diagnostic time.

* Indicates possible government furnished data,
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PLUS: Continuation indicator. If a test equipment/repairman
continuation record is necessary, a plus sign, “+", should be entered
in this field.

Record 5: Screening Information

Note: This record is required only if the component is
a candidate for screening as indicated on Record 1.
(IMODE = 1 only).

SCREENING DETECTION- FRACTION: The fraction of false removals that
are detected by screening. For example, if there are 100 actual
failures and the false removal rate is .16, then there will be 118
total removals and 10 false removals. A detection fraction of .80
would mean that 8 of the 10 false removals would be detected. Those
items would be returned to stock, and 192 items would be sent on for
repair. If no value is input here the detection fraction input with
the end item information will be used.

SCREENING TIME: The average amount of time required to screen the
component to determine if it has actually failed or if it is a false
removal. The screening time will be multiplied by the effective
common labor rate, if no special repairmen are required, to yield the
labor cost associated with each screening action. 1f special
repairmen are required this time will be wused to compute their
requirements when no time is input with the individual repairmen,
This time will also be used to compute test equipment requirements if
no time is input with the individual test equipment.

END TO END TPS DEVELOPMENT COST: One~time, up front costs associated
with the development of TPS to perform a "go/no-go" test on the
component. These costs, primarily software development, are
identified with the specific component. If the component is not
screened these costs will not be incurred. If an interconnect device
(ICD) is wused solely for screening this component, its development
cost should be entered here. Shared interconnect devices requiring
extensive development should be regarded as test equipment and their
overall development cost should be input with the test equipment
information. Only development costs which would be incurred if the
specific component 1is screened and not incurred if the component is
not screened, should be included here. Currently the model picks up
TPS costs for screening if there is no repair. Otherwise, it assumes
this development is part of the development of the repair TPS and
costs are included in the repair TPS cost.

ANNUAL TPS MAINTENANCE COST FACTOR: This factor will be multiplied
by the 1initial development cost above to yield the annual cost to
maintain the end to end TPS.

TAT FOR SCREENING: Screening turnaround time is the average elapsed
time from the arrival of a suspected failed component at the echelon
where it 1is to be screened until it is screened and sent for repair
or returned to stock. This time includes waiting time, processing

* Indicates possible government furnished data.
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time, and actual screening time. It does not include shipping time.
Shipping time 1is assumed to be equal to the OST and will be added
internally by the model. If no values are input here, the turnaround
times that were input with the end item information will be used. *

EQQIPMENT/REPAIRMAN IDENTIFICATION NUMBER: The identification
numbers of the test equipments and/or repairmen that are needed to
screen the component are listed here.

TIME USED: The length of time each particular test equipment or
repairman is required to screen the component is listed after the
identification number. If no time is entered here the screening time
will be used.

PLUS: Continuation indicator. I1If a test equipment/repairman
continuation record is necessary, a plus sign, "+", should be entered
in this field.

12, Pseudo Component Information.

Record 1l: Basic Information

COMPONENT IDENTIFICATION, .COMPONENT NAME: Same as for regular
components,

PRICE OF PARTS USED IN AVERAGE REPAIR ACTION: An average repair
action of the end 1tem when a pseudo compopent fails results in the
replacement of some parts. The price of the parts replaced in an
average repair action is entered here.

WEIGHT OF PARTS USED IN AVERAGE REPAIR ACTION: The packaged shipping
welght of the parts replaced in an average repair actior,

ESSENTIALITY CODE: Same as for regular components.

TOTAL NUMBER OF PARTS: The total number of parts that have been
grouped together to form a pseudo component. A bin will be charged
for each of these parts wherever the pseudo component is stocked.

NUMBER OF PARTS NEEDING NSN's: The number of parts described above
which do not have an existing NSN,

TOTAL MTBF: The combined mean time between failures for all of the

parts which make up the pseudo component. If MTBF(i) is the MTBF of

part i, then the total MTBF, MTBF(t), is computed as follows:
1/MTBF(t) = 1/MTBF(l) + 1/MTBF(2) +... + 1/MTBF(n)

where n is the total number of parts defined abcve.

FALSE REMOVAL RATE: Same as for regular components.

CAN THE COMPONENT BE SCREENED: Same as for reqular components.

* Indicates possible government furnished data.
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Record 2: Screening Information

Note: This record is required if the pseudo component
is a candidate for screening (IMODE = 1 only). The
definitions of variables on this record are identical
to those for corresponding variables concerning
screening regular components,

13. Module Information.
Record 1: Basic Information

IDENTIFICATION, NAME, PRICE, WEIGHT, ESSENTIALITY CODE, NSN, WASHOUT,
FALSE REMOVAL, TAT, NUMBER OF ALTERNATIVES: Same as for components.

AVERAGE PRICE OF PIECE PARTS USED IN EACH REPAIR ACTION: A module
repalr action results In the replacement of piece parts. The cost of
the parts used in an average repair action is entered here. This
amount will be charged for each module repair action.

NUMBER OF PIECE PARTS NEEDING AN NSN: If the module is repaired, the
cost of obtaining NSN's and opening bins for the new repair parts
will be added. They will not be added if the module is thrown away.

CAN THE MODULE BE SCREENED: Same as for components.

Record 2, 3, or 4: Repair Information
Record 5: Screenimg Information

The definitions of all variables on these records are the same as
those for the corresponding variables on the component records except
that these inputs refer to repair of the specific module. Module
repair consists of isolation to and removal and replacement of faulty
piece parts.,

14, Pseudo Module Information.

All pseudo module information is the same as the corresponding
pseudo component information. The MTBF for a pseudo module is
entered with application information, however.

15. Application Information.
Record 1: Basic Information.
COMPONENT IDENTIFICATION: The four character alphanumeric

identiftication of the component. This identification must match the
identification of a component which has been defined above.

* Indicates possible government furnished data,
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MODULE IDENTIFICATION: The four character alphanumeric
entification of the module. This identification must match the
identification of a module which has been defined above.

MEAN TIME BETWEEN FAILURE (MTBF) OF THE MODULE IN THE COMPONENT: The
MTBF of the module 1s entered here. 1If the module 1s part of several
components, the MTBF must be enterqd separately for each
application. Multiple occurrences of ¢the module in the same
component should be entered as one application with the MTBF's
combined. The number of failures of the module in each component
will Dbe computed by the model and added to obtain the total number of
module failures. In the case of a pseudo module, the total MTBF,
which 1is computed in the same manner as described above for a pseudo
component, is entered here.

NUMBER OF COMPONENT REPAIR ALTERNATIVES WHICH REQUIRE ADDITIONAL

INFORMATION FOR THIS APPLICATION: General component repair
information 1s 1input above with the component. In some cases,

however, this information must be augmented or changed when the
failure of the component is due to the failure of a specific module.
This variable tells the preprocessor how many alternatives for repair
of the component when the specific module listed on this record fails
must be altered. This variable must be 6 or 1 unless IMODE is equal
to 2. If this wvariable is greater than ¢ the preprocessor will
expect the next record(s) to contain the additional information.

Record 2: Additional Repair Information

Note: There must be one record (plus continuation if
necessary) for each component repair alternative which
is to be augmented or changed. If no changes from the
basic component repair information are needed (Number
of repair alternatives which require additional
information = #) no records of this type are necessary.

ALTERNATIVE NAME: The four character alphanumeric identification of
the component repair alternative that is being modified. This must
match the name of a repair alternative that was defined with the
component information.

MTTR: The new component MTTR, The time to repair the component
under this repair alternative when the specific module fails. A new
MTTR would be input here if it were known that when this specific
module failed it would take more or less time than normal to repair
the component. If the repair time is the same as the component MTTR
input with the component information under this repair alternative,
this field should be left blank.

NUMBER OF PAGES OF TECHNICAL DOCUMENTATICN SAVED: This variable is
set to zero In standard usage. The number of pages of technical
documentation that would not have to be purchased if the entire
component was discarded when this specific module failed. This
number of pages will be subtracted from the number of pages input

* [Indicates possible government furnished data.
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with the component ihfbrmation if the component is throwaway when the
specific module fails, Normally this cost saving is negligible and
this variable is set to @.

EQUIPMENT/REPAIRMAN IDENTIFICATION NUMBER: The identification
numbers of the test equipments and/or repalrmen needed in addition to
those listed with the component to repair the component under this
alternative when the specific module fails. If a test egquipment or
repairman is listed with the component, it should not be listed here
(see 6.2.4 for exceptions).

TIME USED: The 1length of time each particular test equipment or
repairman is required to repair the component when the module fails
is listed after the identification number. If no time is entered
here the component MTTR (modified for this application as described
above) will be used unless the equipment or repairman is coded for
repair only. In that case, the time used will default to the MTTR
minus the diagnostic time.

PLUS: Continuation indicator. If a test equipment/repairman

continuation record is necessary, a plus sign, "+", should be entered
in this field.

* Indicates possible government furnished data.
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APPENDIX B

INPUT DATA FORMATS

This appendix <lists the formats for each of the data records
described in Chapter 2. Some of the variables have default values
which will be used if a zero is input or if the data field for that
variable is left blank. These values should be used only when better
data is not available, The correct values for these variables may
change, but the defaults may not reflect the change for some time.

All data entries should be right justified in their fields except
for alphanumeric variables which should be left justified. The
decimal point will automatically be placed so that the entry has the
number of decimal places indicated. Thp user may insert his own
decimal point which will override the assumed decimal point, however.

As an example, supéose the variable SAMPLE is to be input in
columns 25-30 with 2 decimal places. The following

column 25 26 27 28 29 30

would set SAMPLE equal to 10.25. The following

column 25 26 27 28 29 30

would set SAMPLE equal to 25.375.
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VARIABLE

IMODE

IPOL - LOWEST ECHELON TO

REPAIR
REPAIR
REPAIR
SCREEN
SCREEN

END ITEM
COMPONENTS
MODULES
COMPONENTS (IMODE
MODULES (IMODE =

DISCOUNT RATE

INPUT CURVE PARAMETER

CURVE PARAMETER MULTIPLIER

1)

CONTROL PARAMETERS

1)

54

UNITS

@-NORMAL 2
1-SCREEN
2-MULTIPLE

1 OR 2

1,2,3 OR ¢4

1,2,3 OR 4

2,3 OR 4

2,3 OR 4

N/A .10
N/A )
N/A 1.9

~ bW

9-~10
12-21

22-26

DEFAULT COLUMNS DECIMAL

— e e
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.aRIABLE

END ITEM IDENTIFICATION
END ITEM UNIT PRICE
LIFE

ANNUAL OPERATING HOURS
END ITEM MTSF

END ITEM MTR
AVAILABILITY TARGET

COMPONENT AND MODULE
UNSERVICEABLE RETURN RATE

END ITEM INFORMATION

UNITS

ALPHANUM
DOLLARS
YEARS
HOURS
HOURS
HOURS
N/A

N/A

{NOT CURRENTLY USED, SEE APPENDIX A)

FALSE REMOVAL RATE DEFAULT

N/A

(USED WHEN RATE NOT INPUT WITH COM/MOD)

MTBF MULTIPLIER

N/A
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DEFAULT COLUMNS DECIMAL

.50

57~59
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TAT DEFAULTS AND END ITEM REPAIR INFORMATION
(DEFAULTS USED WHEN DATA IS NOT INPUT
WITH INDIVIDUAL COMPONENTS ANS MODULES)

VARIABLE UNITS DEFAULT COLUMNS DECIMAL
TURNAROUND TIME (TAT) DEFAULTS DAYS
{(USED WHEN TAT NOT INPUT WITH COM/MOD)
ORG 1-3 @
DSU 5-7 g
GSU 9-~11 ]
DEPOT 13-15% ]
HOW MANY END ITEM REPAIR ALTERNATIVES N/Aa '} 17 I
ARE THERE END ITEM REPAIR EQUIP/REPMAN 1l - YES g 19 I
ASSOCIATED WITH SPECIFIC COMPONENTS g - NO

TAT DEFAULTS FOR SCREENING (IMODE = 1) DAYS
(USED WHEN TAT NOT INPUT WITH COM/MOD)

ORG 21-23 '}
DSU 25-27 2
GSU 29-31 )
OEPOT 33-35 ]
SCREENING DETECTION FRACTION DEFAULT N/A 37-39 2

(USED WHEN NOT INPUT WITH COM/MOD)
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END ITEM REPAIR ALTERNATIVES (OPTIONAL)
(ONE RECORD FOR EACH ALTERNATIVE)

Fa

.RIABLE UNITS DEFAULT COLUMNS DECIMAL
ALTERNATIVE NAME ALPHANUM 1-4
EQUIPMENT/REPAIRMAN ID NUMBER 10-11 I
TIME USED ) HOURS EI MTR 12-16 2
EQUIPMENT/REPAIRMAN ID NUMBER 17-18 1
TIME USED HOURS EI MTR 19-23 2
EQUIPMENT/REPAIRMAN ID NUMBER 24-25 1
TIME USED HOURS EI MTR 26-30 2
EQUIPMENT/REPAIRMAN ID NUMBER 31-32 I
TIME USED HOURS EI MTR 33-37 2
EQUIPMENT/REPAIRMAN ID NUMBER 38-39 I
TIME USED ~ HOURS EI MTR 40-44 2
EQUIPMENT/REPAIRMAN ID NUMBER 45-46 1
TIME USED HOURS EI MTR 47-51 2
EQUIPMENT/REPAIRMAN ID NUMBER 52-53 I
TIME USED HOURS EI MTR 54-58 2

YUIPMENT/REPAIRMAN ID NUMBER 59-69 I

.ME USED HOURS EI MTR 61~65 2
EQUIPMENT/REPAIRMAN ID NUMBER 66-67 I
TIME USED HOURS EI MTR 68-72 2
EQUIPMENT/REPAIRMAN ID NUMBER 73-74 I
TIME USED HOURS EI MTR 75-79 2
PLUS (IF LIST IS TO BE CONTINUED) + BLANK 80

p 4
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END ITEM REPAIR EQUIPMENTS/REPAIRMEN ASSOCIATED
WITH SPECIFIC COMPONENTS

(OPTIONAL)
VARIABLE UNITS DEFAULT COLUMNS DECIMAL
COMPONENT IDENTIFICATION ALPHANUM 1-4
ALTERNATIVE NAME . ALPHANUM 6-9
EQUIPMENT/REPAIRMAN ID NUMBER 19-11 I
TIME USED HOURS EI MTR 12-16 2
EQUIPMENT/REPAIRMAN ID NUMBER 17-18 I
TIME USED HOURS EI MTR 19-23 2
EQUIPMENT/REPAIRMAN ID NUMBER 24-25 I
TIME USED HOURS EI MTR 26-30 2
EQUIPMENT/REPAIRMAN ID NUMBER 31-32 I
TIME USED . HOURS EI MTR 33-37 2
EQUIPMENT/REPAIRMAN ID NUMBER 38-39 I
TIME USED HOURS EI MTR 40-44 2
EQUIPMENT/REPAIRMAN ID NUMBER 45-46 I
TIME USED HOURS EI MTR 47-51 2
EQUIPMENT/REPAIRMAN ID NUMBER 52-53 I
TIME USED HOURS EI MTR 54-58 2
EQUIPMENT/REPAIRMAN ID NUMBER 59-60 I
TIME USED HOURS EI MTR 61-65 2
EQUIPMENT/REPAIRMAN ID NUMBER ‘ 66-67 I
TIME USED HOURS EI MTR 68-72 2
EQUIPMENT/REPAIRMAN ID NUMBER 73-74 I
TIME USED HOURS EI MTR 75-79 2
PLUS (IF LIST IS TO BE CONTINUED) + BtANK 80
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DEPLOYMENT INFORMATION

VARIABLE UNITS DEFAULT COLUMNS DECIMAL
RETAIL STOCKAGE CRITERION N/A 1 I
SUPPLY SYSTEM V-VERTICAL 2

N-NONVERT

D-DX

NUMBER OF SHOPS AT

ORG 4-7 9
DSU 8-11 g
GSU 12-15 2

DENSITY 16-21 2

ORDER AND SHIP TIME . DAYS
ORG-DSU 22-25 g
DSU-GSU 26-29 )
GSU-DEPOT ' 3¢-33 "}

PROCUREMENT LEAD TIME DAYS 34-37 )

CONTACT TEAM DELAY TIME DAYS 38-41 )

OPERATING LEVEL DAYS
ORG 43-456 0
DSU 47-540 g
GSU 51-54 g
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LABOR RATES AND TRANSPORTATION INFORMATION

VARIABLE

UNLOADED (BASE) HOURLY RATE
ORG
DSU
GsU
DEPOT

LOADING FACTORS
ORG
DSU
GSU
DEPOT

PRODUCTIVITY FACTORS
ORG
DSU
GSU
DEPOT

DISTANCE BETWEEN
ORG-DSU
DSU-GSU
GSU-DEPOT

TRANSPORTATION COST
PER POUND PER MILE '
ORG-DSU
DSU-GSU
GSU-DEPOT

60

UNITS

DOLLARS

N/A

N/A

MILES

DOLLARS

DEFAULT

7.25
1¢.39
21.00
21.00

.90
.90
.45
.45

.85
.85
.85
.85

250
3500

.01
.0004
.0004

COLUMNS DECIMAL

55-61
62-68
69-75
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COST PARAMETERS

"’ARIABLE UNITS DEFAULT COLUMNS DECIMAL
INITIAL CATALOGING COST DOLLAR§ 700 11-16 2
RECURRING CATALOGING COST DOLLARS 175 18-23 2
INITIAL BIN COST - DOLLARS 238 25-390 2
RECURRING BIN COST DOLLARS 38 32-37 2
HOLDING COST FRACTION N/A .06 43-44 2
COST PER REQUISITION DOLLARS 26 46-51 2
COST OF TECHNICAL DOC. PER PAGE DOLLARS 382 53-58 2
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TEST EQUIPMENT INFORMATION
BASIC INFORMATION

VARIABLE UNITS DEFAULT COLUMNS DECIMAL
TEST EQUIPMENT ID NUMBER MAX 30 1-2 1
TEST EQUIPMENT NAME ' ALPHANUM 4-13
ONE TIME DEVELOPMENT COST DOLLARS g 15-24 2
L TEST EQUIPMENT LIFE YEARS LIFE 26-27 I
HIGHFST ECHELON AT WHICH PECULIAR g - COMMON 8 29 I
1 - ORG
2 - DSU
3 - Gsu
4 - DEPOT
LOWEST ECHELON AT WHICH ALLOWED: 1 - ORG 1 31 I
2 - DSU
3 - GSU
4 - DEPOT
FOR REPAIR ONLY 1 - YES Q 33 I
¢ - NO
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TEST EQUIPMENT INFORMATION
PARAMETERS BY ECHELON

VARIABLE

ORG
UNIT PRICE
ANNUAL MAINTENANCE FACTOR
AVAILABLE TEST HOURS PER YEAR
ONE TIME INSTALLATION

DSU
UNIT PRICE
ANNUAL MAINTENANCE FACTOR
AVAILABLE TEST HOURS PER YEAR
ONE TIME INSTALLATION

Gsu
UNIT PRICE
ANNUAL MAINTENANCE FACTOR i
AVAILABLE TEST HOURS PER YEAR
ONE TIME INSTALLATION

DEPOT
UNIT PRICE
ANNUAL MAINTENANCE FACTOR
AVAILABLE TEST HOUR$ PER YEAR
ONE TIME INSTALLATION

¢
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UNITS

DOLLARS
N/A
HOURS
DOLLARS

DOLLARS
N/A
HOURS
DOLLARS

DOLLARS
N/A
HOURS
DOLLARS

DOLLARS
N/A
HOURS
DOLLARS

DEFAULT COLUMNS DECIMAL

.27

.27

.27

.27

1-7
8-9
16-13
14-290

21-27
28-29
30-33
34-40

41-47
48-49
5@-53
54-60

61-67
68-69
70-73
74-80
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REPAIRMAN INFORMATION
BASIC INFORMATION

VARIABLE

REPAIRMAN ID NUMBER
REPAIRMAN NAME

HIGHEST ECHELON AT WHICH PECULIAR

LOWEST ECHELON ALLOWED

FOR REPAIR ONLY

64

UNITS

MAX 30
ALPHANUM

- COMMON
ORG
DSU

- GSU

- DEPOT

oW+
)

- ORG
- DSU
GSU
- DEPOT

=W N
'

1 - YES
g - NO

DEFAULT COLUMNS DECIMAL

1-2

4-13
0 15
1 17
') 19

I




REPAIRMAN INFORMATION
PARAMETERS BY ECHELON

VARIABLE UNITS DEFAULT COLUMNS DECIMAL
ORG
ANNUAL SALARY ) DOLLARS l-5 )
MILITARY/CIVILIAN INDICATOR MIL/C1V 6 I
1 /2
SALARY LOADING FACTOR N/A .9/.45 7-8 2
TRAINING COST DOLLARS 9-13 g
TURNOVER YEARS 2.5/5. 14-16 2
AVALIABLE TEST HOURS PER YEAR HOURS 17-29 e
DSu
ANNUAL SALARY DOLLARS 21-25 ]
MILITARY/CIVILIAN INDICATOR MIL/CIV 26 I
1l /2
SALARY LOADING FACTOR N/A .9/.45 27-28 2
TRAINING COST - DOLLARS 29-33 2
" TURNOVER YEARS 2.5/5. 34-36 2
AVALIABLE TEST HOURS PER YEAR HOURS 37-40 g
GSU
ANNUAL SALARY DOLLARS 41-45 0
MILITARY/CIVILIAN INDICATOR MIL/CIV 46 I
. 1 /2
SALARY LOADING FACTOR N/A .9/.45 47-48 2
TRAINING COST DOLLARS 49-53 )
TURNOVER YEARS 2.5/5. 54-56 2
AVALIABLE TEST HOURS PER YEAR HOURS 57-60 8
DEPOT
ANNUAL SALARY DOLLARS 61-65
MILITARY/CIVILIAN INDICATOR MIL/CIV 66
1 /2
SALARY LOADING FACTOR N/A .9/.45 67-68 2
TRAINING COST DOLLARS 69-73 0
TURNOVER YEARS 2.5/5. 74-76 2
AVALIABLE TEST HOURS PER YEAR HOURS 77-84 )
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COMPONENT INFORMATION

VARIABLE UNITS DEFAULT COLUMNS DECIMAL
COMPONENT IDENTIFICATION ALPHANUM 1-4
COMPONENT NAME ALPHANUM 5-14
UNIT PRICE ’ DOLLARS 15-21 1
PACKAGED SHIPPING WEIGHT POUNDS 22-27 2
ESSENTIALITY CODE N/A 28 I
DOES THE COMPONENT HAVE AN NSN 1 - YES g 29 I
g - NO
WASHOUT RATE N/A _ 31-34 3
FALSE REMOVAL RATE N/A SEE EI 35-36 2
TAT DAYS
ORG TAKEN 37-39 0
DSU FROM 40-42 )
GSsU EI 43-45 2
DEPOT INFO 46-48 e
NUMBER OF REPAIR ALTERNATIVES N/A 49 1
(IF IMODE = 0, DEFAULT IS 1)
CAN THE COMPONENT BE SCREENED (IMODE=1) 1 - YES @ 61 1
¢ - NO
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COMPONENT/MODULE REPAIR INFORMATION

K (ONE RECORD FOR EACH ALTERNATIVE)
VARIABLE [INITS DEFAULT COLUMNS DECIMAL
ALTERNATIVE NAME ALPHANUM 1-4
MTTR (INCLUDING DIAGNOSTIb TIME) HOURS 6-10 2
DIAGNOSTIC TIME HOURS 12-16 2
NUMBER OF PAGES OF TECHNICAL DOC N/A g 18-22 g
TPS DEVELOPMENT COST DOLLARS ] 23-32 '/
ANNUAL TPS MAINTENANCE COST FACTOR N/A ¢ 33-34 2
EQUIPMENT/REPAIRMAN ID NUMBER 35-36 I
TIME USED ) HOURS MTTR 37-41 2
ABOVE
EQUIPMENT/REPAIRMAN ID NUMBER 42-43 I
TIME USED HOURS MTTR 44-48 2
ABOVE
EQUIPMENT/REPAIRMAN ID NUMBER 49-50 I
1E USED ) HOURS MTTR 51-55 2
ABOVE
EQUIPMENT/REPAIRMAN ID NUMBER 56-57 1
TIME USED HOURS MTTR 58-62 2
: ABOVE
EQUIPMENT/REPAIRMAN ID NUMBER 63-64 1
TIME USED HOURS MTTR 65-69 2
ABOVE
EQUIPMENT/REPAIRMAN ID NUMBER 7¢-71 1
TIME USED HOURS MTTR 72-76 2
ABOVE
PLUS (IF LIST IS TO BE CONTINUED) + BLANK 8@
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SCREENING INFORMATION
(OPTIONAL, IMODE = 1 ONLY)

VARIABLE UNITS DEFAULT COLUMNS DECIMAL
SCREENING DETECTION FRACTION N/A SEE EI 1-2 2
SCREENING TIME (SCRT) HOURS 4-8 3
END TO END TPS DEVELOPMENT COST DOLLARS 9-18 @
ANNUAL TPS MAINTENANCE COST FACTOR N/A g 19-20 2
TAT FOR SCREENING DAYS
ORG TAKEN 21-23 0
DsSU FROM 24-26 @
GSU EI 27-29 0
DEPOT INFO 30-32 ¢
EQUIPMENT/REPAIRMAN ID NUMBER 35-36 I
TIME USED HOURS SCRT 37-41 2
ABOVE
EQUIPMENT/REPAIRMAN ID NUMBER 42-43 I
TIME USED HOURS SCRT 44-48 2
, ABOVE
EQUIPMENT/REPAIRMAN ID NUMBER 49-50 I
TIME USED HOURS SCRT 51-55 2
ABOVE
EQUIPMENT/REPAIRMAN ID NUMBER . 56-57 I
TIME USED HOURS SCRT 58-62 2
ABOVE
EQUIPMENT/REPAIRMAN ID NUMBER 63-64 I
TIME USED HOURS SCRT 65-69 2
ABOVE
EQUIPMENT/REPAIRMAN ID NUMBER 70-71 I
TIME USED HOURS SCRT 72-76 2
ABOVE
PLUS (IF LIST IS TO BE CONTINUED) + BLANK 80
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PSEUDO COMPONENT INFORMATION

‘TARIABLE

COMPONENT IDENTIFICATION
COMPONENT NAME

PRICE OF PARTS USED IN -
AVERAGE REPAIR ACTION

WEIGHT OF PARTS USED IN
AVERAGE REPAIR ACTION

ESSENTIALITY CODE

TOTAL NUMBER OF PARTS

NUMBER OF PARTS NEEDING AN NSN
TOTAL MTBF

FALSE REMOVAL RATE

CAN THE COMPONENT BE SCREENED (IMODE=1)
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UNITS

ALPHANUM
ALPHANUM

DOLLARS

POUNDS

N/A
N/A
N/A
HOURS
N/A

l - YES
g - NO

DEFAULT

SEE EI

e

COLUMNS DECIMAL

1-4

5-14
15-21 0
22-27 2

28 I
29-33 I
34-38 I
39-48 ')
49-50 2

51 1



MODULE INFORMATION

VARIABLE

MODULE IDENTIFICATION
MODULE NAME

UNIT PRICE

PACKAGED SHIPPING WEIGHT
ESSENTIALITY CODE

DOES THE MODULE HAVE AN NSN

WASHOUT RATE
FALSE REMOVAL RATE
TAT

ORG

DSU

GsU

DEPOT

NUMBER OF REPAIR ALTERNATIVES
(IF IMODE = @, DEFAULT IS 1)

AVERAGE PRICE OF PIECE PARTS
USED IN EACH REPAIR ACTION

NUMBER OF PIECE PARTS NEEDING AN NSN

CAN THE MODULE BE SCREENED (IMODE=l)
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UNITS

ALPHANUM
ALPHANUM
DOLLARS
POUNDS
N/A

1 - YES
g - NO

N/A
N/A

DAYS

N/A

DOLLARS

N/A

1 - YES
g - NO

DEFAULT COLUMNS DECIMAL

SEE EI

TAKEN
FROM
EI
INFO

31-34
35-36
37-39
40-42
43-45
46-48

49

5@¢-55

56-60
61
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PSEUDO MODULE INFORMATION

‘’ARIABLE UNITS DEFAULT COLUMNS DECIMAL
MODULE IOENTIFICATION ALPHANUM 1-4
MODULE NAME ALPHANUM 5-14
PRICE OF PARTS USED IN. DOLLARS 15-21 )
AVERAGE REPAIR ACTION
WEIGHT OF PARTS USED IN POUNDS 22-27 2
AVERAGE REPAIR ACTION
ESSENTIALITY CODE N/A 28 I
TOTAL NUMBER OF PARTS N/A 29-33 I
NUMBER OF PARTS NEEDING AN NSN N/A ' 34-38 I
FALSE REMOVAL RATE L N/A SEE EI 49-50 2
CAN THE MODULE BE SCREENED (IMODE=1l) 1l - YES g S1 I
g - NO
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APPLICATION INFORMATION

VARIABLE UNITS DEFAULT COLUMNS DECIMAL
COMPONENT IDENTIFICATION ALPHANUM 1-4

MODULE IDENTIFICATION ALPHANUM 5-8

MTBY CF THE MODULE IN THE COMPONENT HOURS 9-18 g
NUMBER OF COMPONENT REPAIR ALTERNATIVES g 19 I

WHICH REQUIRE ADDITIONAL INFORMATION
FOR THIS APPLICATION
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ADDITIONAL REPAIR INFORMATION FOR
A GIVEN ALTERNATIVE
VARIABLE UNITS DEFAULT COLUMNS DECIMAL
ALTERNATIVE NAMFE ALPHANUM 1-4
(MUST BE THE SAME AS AN ALTERNATIVE
NAME LISTED WITH COMPONENT REPAIR INFO)
» MTTR HOURS COMP 6-10 2
MTTR
NUM3ER OF PAGES OF TECHNICAL DOC SAVED  N/A ) 12-16 1
EQUIPMENT/REPAIRMAM ID NUMBER 35-36 1
TIME USFED HOURS COMP 37-41 2
MTTR
EQUIPMENT/REPAIRMAN ID NUMBER 42-43 1
TIME USED : HOURS coMPp 44-48 2
MTTR
EQUIPMENT/RFEPAIRMAN ID NUMBER ' 49-50 I
TIME USFED HOURS COMP 51-55 2
MTTR
~YUIPMENT/REPAIRMAN ID-NUMBER 56-57 I
ME USED HOURS coMP 58-62 2
MTTR
EQUIPMENT/REPAIRMAN ID NJUM3ER 63-64 I
TIME USED HOURS coMP 65-69 2
MTTR
EQUIPMENT/RFPAIRMAN ID NUMBER 73-71 I
TIME USED HOURS comp 72-76 2
MTTR
PLUS (IF LIST 1S TO BE CONTINUED) + BLANK 80
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EQUIPMENT/REPAIRMAN CONTINUATION RECORD
(USED AS NECESSARY)

VARIABLE UNITS DEFAULT COLUMNS DECIMAL
EQUIPMENT/REPAIRMAN ID NUMBER 1-2 I
TIME USED HOURS 3-7 2
EQUIPMENT/REPAIRMAN ID NUMBER 8-9 I
TIME USED HOURS 10-14 2
EQUIPMENT/REPAIRMAN ID NUMBER 15-16 I
TIME USED HOURS 17-21 2
EQUIPMENT/REPAIRMAN ID NUMBER 22-23 I
TIME USED HOURS 24-28 2
EQUIPMENT/REPAIRMAN ID NUMBER 29-30 I
TIME USED HOURS 31-35 2
EQUIPMENT/REPAIRMAN ID NUMBER 36-37 I
TIME USED HOURS 38-42 2
EQUIPMENT/REPAIRMAN ID NUMBER ’ 43-44 I
TIME USED HOURS 45-49 2
EQUIPMENT/REPAIRMAN ID NUMBER 50-51 I
TIME USED . HOURS 52-56 2
EQUIPMENT/REPAIRMAN ID NUMBER 57-58 I
TIME USED HOURS 59-63 2
EQUIPMENT/REPAIRMAN ID NUMBER 64-65 I
TIME USED HOURS 66-790 2
PLUS (IF LIST IS TO BE CONTINUED) + BLANK 80
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LSTK

APPENDIX C

Preprocessor Parameter List

Length of equipment stacks
VALUE: 2000

NAPPL

NCM

NCOMP

NSTE

NTOT

Number of possible applications
VALUE: 250

Number of possible components plus modules
VALUE: 309

Number of possible components
VALUE: 1540

Number of possible test equipments plus repairmen
VALUE: 39

Total number of possible components plus modules
plus applications
VALUE: 580
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Preprocessor Variable List

Main Program

ALTNM (I, IA) .
Name associated with repair alternative IA for the
component, module or application with reference
number 1.

ALPHANUMERIC 4 CHARACTERS
INPUT
AVTAR
Availability target
REAL
INPUT
CF (K)

Annual maintenance cost factor for a test equipment at
echelon K

REAL

INPUT for each test equipment

DEFAULT: «27

CHF
T Factor used ofily in evaluator to remove holding cost
from unit price
REAL
COMPUTED:
1.+ COSHOL * PVF

CLMULT (K)
Ratio of labor rate at echelon K to labor rate at ORG
REAL
COMPUTED:
RATL (K) /RATL (1)

COMTST (IEQ, I, IA)
Indicator for test equipment/repairman IEQ to repair
component I under repair alternative IA

INTEGER

INTERNAL:
1 if equipment IEQ is used
0 else

COSB1
Initial cost to open a bin
REAL
INPUT

DEFAULT: 238
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COSBIN
Present value of a bin
REAL
COMPUTED:
COSBI + PVF * COSBR
COSBR
Annual recurring cost to maintain a bin
REAL
INPUT
DEFAULT: 38
COSHOL
Holding cost fraction
REAL
INPUT
DEFAULT: .06
COSNS1
First year cataloging cost
REAL
INPUT
DEFAULT: 70¢@
COSNSN
Present value of cataloging cost
REAL
COMPUTED:
COSNSI + COSNSR *
(PVF - .5 * (1, + 1./(1. + DIS)))
COSNSR
Annual recurring cost to maintain an NSN
REAL
‘INPUT
DEFAULT: 175
COSREQ
Cost per requisition
REAL
INPUT
DEFAULT: 26
COMPUTED:
COSREQ = COSREQ * PVF
COSTD
Cost of technical documentation per page
REAL
INPUT

DEFAULT: 382
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COSTRA (K)

Present value of transportation cost per pound between
echelon K and echelon K + 1
REAL
COMPUTED:
CPM(K) * DIST(K) * PVF

CPM(K)
Transportation cost per pound-mile between echelon K and
echelon K + 1
REAL
INPUT
DEFAULT: CPMD (K)

CPMD (K)
Default transportation cost per pound-mile between echelon
K and echelon K + 1}

REAL
INTERNAL
VALUES: :
ORG-DSVU .01
DSU-GSU .0004
GSU-DEPOT .0004
CTDEL
DS contact team delay time in days
REAL
INPUT
CURIN
Input curve parameter
REAL
INPUT :
DEFAULT: Model searches for curve parameter
CURMUL
Curve parameter multiplier
REAL
INPUT
DEFAULT: 1
DET(I)

Detection fraction for screening of item 1 where 1 is
the reference number of the component or module

REAL
INPUT
DEFAULT: DETDEF
DETDEF
Screening detection fraction default
REAL
INPUT
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DIAG!I‘IAI

Diagnostic time for the component or module with reference
number I under repair alternative number IA

REAL

INPUT

DIAGP‘I:IA!

Fraction of MTTR of item I under alternative IA used for
fault isolation

REAL
COMPUTED:
Components
DIAG(ILRU,IA)/MTTR(I,IA)
where
I = Reference number of application

(failure mode)
IA = Alternative number
ILRU = Reference number of component

Modules
DIAG(I,IA)/MTTR(I,IA)
where
I = Reference number of module
IA = Alternative number

DIS .
| T Discount rate
REAL
INPUT
DEFAULT: ¢.10
DIST!K!
Distance in miles between echelons K and K + 1
REAL
INPUT
DEFAULTS: DISTD (K)
DISTD (K
Default distance between echelon K and echelon K + 1
REAL
INTERNAL
VALUES:
ORG-DSU 7
DSU=-GSU 250
GSU-DEPOT 3500
DMTBF
Derived MTBF
REAL
COMPUTED:

OH/FAILSUM
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DIXC(I,IA)

Cost of documentation to repair under repair alternative
IA for the component, module, or application with reference
number I
REAL
COMPUTED:
PAGE * COSTD
ECH
Echelon names for output

ALPHANUMERIC 3 CHARACTERS
INTERNAL

VALUES:
ORG, DSU, GSU, DEP, bbb
EIALTN!IA!
Name associated with end item repair alternative IA

ALPHANUMERIC 4 CHARACTERS
INPUT

EITEST (1EQ, IA)

Indicator for test equipment/repairman IEQ to repair end
item under end item repair alternative IA
INTEGER

INTERNAL:

1 if equipment IEQ is used
‘G else

EQCST (IEQ, K)

Present value of test equipment/repairman IEQ at echelon K
REAL
COMPUTED:
Test Equipment
EUP(K) + CF(K) * EUP(K) * PVF + STALL(K) + REPCST
Repairman

(SAL(K) * (1 + FL(K)) + TRMOS (K)/RTR(K)) * PVF
EQDEV(IEQ;
Development cost of test equipment IEQ

REAL
INPUT
DEFAULT: @
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EQSTK
List of test equipments/repairmen needed by component,
module and application
REAL
INTERNAL
N.X
where
N = test equipment/repairman number
X = throughput = 1 divided by number of
repair actions per year

ERR(I)
False removal rate for the component or module with
reference number 1

REAL
INPUT
DEFAULT: ERRDEF
ERRDEF
False removal rate default
REAL
INPUT
DEFAULT: g.10
EUP {K)
Test equipment unit price at echelon K.
REAL
INPUT for each test equipment
FAIL(I)

Number of failures per end item per year of pseudo component
with reference number I or of the module in the component
which make up the application with reference number I.

REAL

COMPUTED: OH/(TBF * TBFACT)

FAILSUM
Sum of all failures
REAL
COMPUTED
FL(K)
Repairmen salary loading factor at echelon K
REAL

INPUT for each repairman
DEFAULTS: Military .90 .
Civilian 45
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FLATE
Internal variable used to inflate default values.
REAL
INTERNAL
VALUE: 1.0
FNSN!I)

New NSN indicator/fraction for component or module with
reference real number I,
REAL
INPUT: for components and modules
1 if has existing NSN
0 if does not have existing NSN
COMPUTED: for pseudo components and pseudo modules
1 - PARTSN/PARTST

HRS (K)
Available test hours for test equipment/repairman at
echelon K.
REAL :
INPUT for each test equipment/repairman

1A
T Index for alternatives
INTEGER
INTERNAL
IALT(I)
Number of repair alternatives associated with the component,
module, or application with reference number I.
INTEGER
INPUT
IAPP
Index number for application.
INTEGER
INTERNAL
IBEG
Index of starting point where entries are added to STK
INTEGER
INTERNAL
ID(1)
Identification of component or module with reference
number Ly pHANUMERIC 4 CHARACTERS
INPUT
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1DD
Identification of component, used when end jitem
repair equipments are input with specific components.
ALPHANUMERIC 4 CHARACTERS
INPUT
IDDL
tdentification of component on application record
ALPHANUMERIC 4 CHARACTERS
INPUT
I1DDS
Identification of module on application record
ALPHANUMERIC 4 CHARACTERS
INPOT
IDEI
End item identification.
ALPHANUMERIC 19 CHARACTERS
INPUT
IDL(IAPP)
Component number in application IAPP,.
INTEGER
INTERNAL
IDLT

Temporary varidble used in test for components with
no modules,

INTEGER
INTERNAL
IDONE
Number of pseudo modules used to create dummy applications.
INTEGER

INTERNAL: NLRU=-NLRUR

IDS‘IAPP{

Module number (not reference number) in application IAPP,
INTEGER
INTERNAL

IDST
Temporary variable used in test for modules that are
not used.
INTEGER
INTERNAL

I1EQ
Index number for test equipment or repairman.
INTEGER
INPUT
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IEQPEC(IEQ
Highest echelon at which test equipment or repairman IEQ

is peculiar
INTEGER
INPOT
DEFAULT: 0]

IEQPLA(IEQ)
Lowest echelon at which test equipment or repairman IEQ can
be placed.
INTEGER
INPUT
DEFAULT: 1

IESS (1)
Essentiality code of component or module with reference
number 1I.
INTEGER
INPOUT

IFIN
Number of components, modules and applications.
INTEGER
INTERNAL: NLRU + NSRU + NAPP

IFIXON (IEQ)
Indicator for fix only equipment,

INTEGER

INPUT: 1 If equipment or repairman IEQ is used for
repair only.

g 1I1f equipment or repairman IEQ is also used

for fault isolation.

DEFAULT: @

IFLAGA (IA)
Speclial repairman flag used when repairmen are input with
applications under repair alternative IA.
INTEGER
INTERNAL: 1 If a special repairman has been input.
@ If no special repairman has been input.

IFLAGT
Dummy variable for call to BLDSTK
INTEGER
INTERNAL
ILIFE
Test equipment useful life.
INTEGER
INPUT

DEFAULT: NLIFE
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ILRU
Index for components.
INTEGER
INTERNAL
IMODE
Run mode indicator.
INTEGER
INPUT
DEFAULT: g
INDSTK (I,IA)

End of EQSTK for equipments and repairmen associated with
repair of item I under alternative IA., If item I is a
component, the equipments are for end item repair. If item I
is a module, equipments are for module repair. If item I is an
application, equipments are to repair the component when the
module fails.
For screening:
IA = 2 - Screening equipments/repairmen
IA = 3 - Equipment/repairmen is used on false no
go. Input with component or module and
IFIXON = . (e.g. a diagnostic equip).
INTEGER
INTERNAL

INSTK(I,1A) _
End of STK for equipments/repairmen associated with repair of
item I under alternative IA, If item I is a component, the

equipments/repairmen are for component repair (all failures).
If item I is a module, the equipments are for module repair. If
item I is an application, equipments are to repair component when
specific module fails.

For screening = See INDSTK

INTEGER

INTERNAL

INSTK1§IAE
End of STK for equipments/repairmen to repair end item every
time it fails under alternative IA.

INTEGER
INTERNAL
1PECE
Temporary variable used as an index for output variable ECH.
INTEGER

INTERNAL: IEQPEC (IEQ)

85




IPLA
Temporary variable used as an index for output variable
ECH.
INTEGER
INTERNAL: IPLA = IEQPLA(IEQ)
IPLAMI]
Temporary variable for a loop.
INTEGER
INTERNAL: IEQPLA(IEQ) -1
IPOL (1)

Policy Indicator.

I=1 Lowest a2chelon to repair end item

I=2 Lowest echelon to repair components
I1=3 Lowest echelon to repair modules
I=4 Lowest echelon to screen components
I1=5 Lowest echelon to screen modules
INTEGER

INPUT

IPOSCR(I)
Indicator for screening of component or module with reference
number I,
INTEGER
1.iPUT: 1 If item I is a candidate of screening
. @ 1If item I is not a candidate for screening
DEFAULT: @

IREP
Index used when buying test equipment if ILIFE is less than
NLIFE
INTEGER
INTERNAL

IREPFL(IEQ)
Repalrman indicator for test equipment or repairman IEQ
INTEGER
INTERNAL: 1 If IEQ is a repairman.
g If IEQ is a test equipment.

IREPL (I)
Replication number for component or module with reference
number I.

INTEGER
INTERNAL: 1 for real components and modules
PARTST for pseudo components and modules
IRSC
Retail stockage criterion.
INTEGER
INPUT
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ISCR
bummy variable for calls to BLDSTK.
INTEGER
INTERNAL: "]

ISRT
Starting position for reading test equipment or repairmen
for CNTSTK
INTEGER
INTERNAL
ISRU
Index (reference number) for modules
INTEGER
INTERNAL
ITEM
Reference number for components and modules.
INTEGER
INTERNAL
IVSYS
SESAME support system.
ALPHANUMERIC 1 CHARACTER
INPUT
LORN
Component or module indicator.
ALPHANUMERIC 1 CHARACTER
INTERNAL
LS
~  Component indicator.
ALPHANUMERIC 1 CHARACTER
INTERNAL: L
LSRUF
Component or module flag
INTEGER
INTERNAL: 1 for components and modules
@ for applications
MAXEQ
Largest identification number of test equipments and
repairmen.
INTEGER
INTERNAL
MAXSTK
Index of last entry in EQSTK.
INTEGER
INTERNAL
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MCTBF
Mean calendar time between failures.
REAL
COMPUTED: MTBF * 365.25/0H
MIL (K)
Military/civilian indicator at level K
INTEGER
INPUT for each repairman
MTBF
End item mean time “etween failures.
REAL
INPUT
MTR
T End item mean time to repair.,
REAL
INPUT

MTTR (I, IA)
Mean time to repair under alternative IA for pseudo component
with reference number I or application with reference
number 1,
REAL
INPUT

NALT
Number of repair alternatives input with application where
there is additional information.

INTEGER
INPUT
DEFAULT: 4}

NALTEI

Number of end item repair alternatives.

INTEGER
INPUT
DEFAULT: 0]

NALTN

Temporary alternative name used when inputing test equipments
or repairmen to repair end item when specific components

fail.
ALPHANUMERIC 4 CHARACTERS
INPUT

NAME (1)

Name of component or module with reference number I.
ALPHANUMERIC 19 CHARACTERS
INPUT
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NAPP
Number of applications including those for pseudo components.

INTEGER
INTERNAL
NAPPT
Number of applications excluding those for pseudo components.
INTEGER
INTERNAL
NC3
Number of possible components times three.
INTEGER
INTERNAL: NCOMP * 3
NINE
Data separator check.
ALPHANUMERIC 4 CHARACTERS
INTERNAL: 9999
NITEMS
Number of components and modules
INTEGER
INTERNAL: NLRU + NSRU
NLE
Multiples of ILIFE used for buying test equipment in later
years.
INTEGER
INTERNAL: ILIFE * IREP
NLIFE
Useful life of end item.
INTEGER
INPUT
NLRU

Number of components which have been input including
pseudo components.

INTEGER

INTERNAL

NLRUR
Number of components which have been input excluding
pseudo components.

INTEGER
INTERNAL
NNSTE
Index used for test equipment and repairmen inputs
INTEGER

INTERNAL: NSTE + 1
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NS
Module indicator.
ALPHANUMERIC 1 CHARACTER
INTERNAL: N

NSPEC
Indicator for test equipments or repairmen used to repair
end item when specific components fail.

INTEGER
INPUT: 1 If there are such equipment/repairmen
g I1f not.
DEFAULT: g
NSRU
Number of modules that have been input.
INTEGER
INTERNAL

NSTACK (1, IA)

Number of entries in EQSTK associated with repair of item I
under alternative IA. If item I is a component, the equip-
ments/repairmen are for end item repair. If item I is a module,
equipments/repairmen are for module repair. If item I is an
application equipments/repairmen are to repair the component
when the module fails.

For screening:

IA = 2 screening egquipment/repairmen

IA = 3 equipment/repairmen is used on false
no go; input with component or module
and IFIXON = 0§
INTEGER
INTERNAL

NSTK (I, IA)

End of STK for equipment/repairmen associated with repair of
item I under alternative IA, 1If item I is a component, the
equipments/repairmen are for component repair (all failures).
If item I is a module, the equipments/repairmen are for module
repair. If 1tem I is an application, equipments are to repair
component wheo specific module fails.,

For screening:

See NSTACK
INTEGER
INTERNAL

NSTK1(IA)
Number of equipments/repairmen in STK to repair end item
every time it fails under alternative IA.
INTEGER
INTERNAL
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NTEMP
Temporary number of test equipments/repairmen used to repair
end item when specific components fail,

INTEGER
INTERNAL
OH
T Annual end item operating hours.
REAL
INPUT
OPLSK)
perating level at echelon K.
REAL
INPUT
OSTgK)
Order ship time in days between echelon K and echelon K + 1,
K =1,2,3. Procurement lead time, K = 4.
REAL
INPUT
OUPS(KZ
Number of shops at echelon K, K = 1,2,3. Worldwide
density, K = 4,
REAL
INPUT
ouP1l
Operational units of program at echelon 1.
REAL
COMPUTED:
ouUP(4)/0UP (1)
oup2
Operational units of program at echelon 2
REAL
COMPUTED:
OUP (4) /0UP (2)
OUP3
Operational units of program at echelon 3.
REAL
COMPUTED:
OUP (4) /0UP (3)
PAGE
Pages of technical documentation
REAL

INPUT for each component and module
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PARTSN
Number of parts in a pseudo component or pseudo module
needing an NSN.
REAL
INPUT

PARTSP(I)
Average cost of parts used in each repair action of module with
reference number I.
REAL
INPUT: set to @ for components, pseudo components
and pbseudo modules.

PARTSR (1)
Number of parts needing an NSN on module with reference
number 1.
REAL
INPUT: Set to 0 for components, pseudo components and
pseudo modules.

PARTST
Total parts in a pseudo component or pseudo module,
REAL
INPUT
PLUS

Continuation indicator for input of test equipment/
repairmen,

ALPHANUMERIC 1 CHARACTER

INPUT: + indicates more to follow.

PRODF (K)
Common labor productivity factor at echelon K
INPUT
DEFAULT: PRODFD (K)

PRODED (K)
Common labor productivity factor default at echelon K

INTERNAL

JALUZZ:
ORG g.85
DSU J.85
GSU ?.85
DEPOT g.85

PVF
T pPresent value factor
REAL
COMPUTED:
.5 + (l. = (L. + DIS) ** (-NLIFE + 1))/DIS
+ .5 * (1. + DIS) ** (-NLIFE)
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RATL!K!
ommon labor rate at echelon K.

REAL
INPUT
DEFAULT: RATLD(K)

COMBURERR) = RATL(K) * (1 + RATLF(K))/PRODF (K)

RATLD(K) -
Default common labor rate at echelon K.

RATLF (K)
Common labor rate loading factor at echelon K

RATLFD (K)

Common labor rate loading factor default at echelon K

REPC(I,IA)

Cost to repair item with reference number I under
alternative IA at ORG,

REAL

INTERNAL

VALUES:
ORG 7.25
DsSU 10.30
GsSU 21,00

DEPOT 21.00

INPUT .
DEFAULT: RATLFD (K)

INTERNAL

VALUES:
ORG « 90
DSU .98
GSU «45

DEPOT <45

For Screening:
IA = 2 cost to screen
REAL
COMPUTED:
TMTTR * RATL (1)
Where:
TMTTR = MTTR(I,IA) if there are no repairmen input
= @ if repairman is input
For Screening; IA = 2:
SCRTT * RATL(1l)
Where: :
SCRTT = SCRT if there are no repairmen for
screening.
= @ if there are repairmen for screening.
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REPCST
Test equipment replacement cost.
REAL
COMPUTED:
((l. + DIS) ** (1 - NLE) + (l. + DIS) ** (=NLE))
* .5 * EUP(K)

RTR (K) )
Turnover period for repairman at echelon K.
REAL
INPUT for each repairman
DEFAULTS:
Military 2.5
Civilian 5.0

SAL (K)

Repairman annual salary at echelon K
REAL
INPUT for each repairman

SCRT
Screening time for a component or module,
REAL
INPUT for each component or module that
is a candidate for screening

STALL (K)
Test equipment installation cost at echelon K.
REAL
INPUT for each test equipment
DEFAULT: a

STENM (IEQ)
Mame of test equipment or repairman IEQ.
ALPHANUMERIC 13 CHARACTERS
INPUT

STK

Temporary list of test equipments and repairmen needed
by component, module, and application. Used to build

EQSTK
REAL
INTERNAL: See EQSTK
TAT (I,K)

Turnaround time to repair component or module with
reference number I at echelon K

REAL

INPUT

DEFAULT: TATDEF (K)
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TATDEF!K!
Default turnaround time for repair at echelon K.
REAL

INPUT

TATSCR(I,K)
Turnaround time for screening component or module with
reference number I at echelon K.
REAL
INPUT
DEFAULT: TATSCRD(K)

TATSCRD (K)
Default turnaround time for screening at echelon K.

REAL
INPUT
TBF
Mean time between failures for a given component or module
REAL ’
INPUT for each pseudo component and each application
TBFACT
MTBF multiplier.
REAL
INPUT
DEFAULT: 1.0
TEHR
Time test equipment or repairman is used. Used to
build STK.
REAL
INPUT: See TEMHR
DEFAULT:
MTTR if IFIXON = @
MTTR-DIAG if IFIXON =1
TEMHR

Temporary variable to read TEHR. (To eliminate need to
input number of test equipment or repairman types).
REAL
INPUT

TEMSTK
Temporary variable to build STK. (To eliminate need to
input number of test equipment or repairman types).
REAL '
INPUT
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TERAT (K, 1EQ)
Ratio of available test hours for test equipment or
repairman IEQ at echelon K to available test hours at
lowest allowable echelon.
REAL
COMPUTED:
HRS (K) /TESTHR (IEQ)

TESTHR (IEQ)
Avallable test hours for test equipment or repairman
IEQ at lowest allowable echelon.
REAL
INTERNAL: HRS (IPLA)

TPS (I,1IA)
Present value of the cost of a test program set to diagnose
component or module with reference number I under alternative IA.
For screening:
IA = 2 cost of end to end TPS.
REAL
COMPUTED:
TPS(I,IA)=TPSI(I,IA)*(l.+TPSR(1,IA)*PVF)

TPSI(I,IA)
Development cost for test program set to diagnose

component or module with reference number I under
alternative IA.

For screening:
IA = 2 development cost of end to end TPS.
REAL
INPUT
DEFAULT: 3 (no TPS)

TPSR(I,IA)
Annual maintenance cost factor for test program set to diagnose
component or module with reference number ! under alternative IA,.
For screening:
IA = 2 development cost of end to end TPS.
REAL
INPUT
DEFAULT: @ (no annual maintenance cost)

TRMOS (K)

Training cost for repairman at echelon K.
REAL
INPUT for each repairman
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upP(1)

Unit price of component or module with
number I,

reference

REAL
INPUT
COMPUTED:
UP(I) * CHF
UPEI
Unit price of end item,
REAL
INPUT
URR
" Unservicable return rate.
REAL
INPUT
WASH (1)
Washout rate for component or module with reference
number I ’
REAL
INPUT
WGT (1)

Weight of component or module with reference

number I.

REAL
INPUT
YESNO
Yes or No for output.
ALPHANUMERIC 3 CHARACTERS

VALUES: NO, YES

97




APPENDIX D

PREPROCESSOR ERROR MESSAGES

The preprocessor has several error messages to aid in checking
input data. The program may execute normally even though an error
message 1Is printed, but every error message should be investigated.
In addition, any time a data field on the preprocessor output is
filled with asterisks, the data for that field should be verified.
The asterisks indicate that the number to be written in the field is
too large. Since the data fields should be big enough to accommodate
the entries that are supposed to fill them, asterisks usually
indicate an error in the input data. There can be no asterisks on
the data file that is passed to the main program. Incorrect data may
cause warning or error messages that are not part of the preprocessor
to be printed. These errors must also be investigated.

The preprocessor error messages and possible causes are as
follows:

THE DISCOUNT RATE X.XX IS NOT STANDARD

The standard -discount rate for present value calculations is
18%. If any other discount rate is input this message is printed.

OPERATING LIFE 1S ZERO

The operating life of the end item has been set to zero. None of
the cost calculations will be correct.

QNLY ONE END ITEM REPAIR ALTERNATIVE IS ALLOWED UNLESS (MODE IS 2

The number of end item repair alternatives on the TAT and End
Item Repair Information record must be @ or 1 unless IMODE = 2,

TIME FOR EQUIPMENT/REPAIRMAN XX IS XXX.XX WHICH IS GREATER THAN MTR

A "time used” for test equipment or repairman XX which is greater
than the end item MTR has been entered. Since the test
equipment/repairman is used for every end item repair action, the MTR
should be at least as long as the time the equipment/repairman is
required. The only exception to this occurs if the time entered
actually represents the work of more than one repairman.

THIS END ITEM REPAIR ALTERNATIVE XXXX HAS NOT BEEN INPUT

Test equipments or repairmen to repair the end item when a
specific component fails under repair alternative XXXX have been
entered. Repair alternative XXXX, however, has not been defined as
an end item repair alternative (see 2.4).
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THIS TEST EQUIPMENT/REPAIRMAN XX IS USED FOR EVERY END ITEM REPAIR
ACTION UNDER THIS ALTERNATIVE XXXX, IT SHOULD NOT BE ENTERED WITH
INDIVIDUAL COMPONENTS K

A test equipment or repairman to repair the end item when a

specific component fails has been entered, This test
equipment/repairman has already been entered as required for every
end item repair. This will cause requirements for the test

equipment/repairman to be doubled counted (See 6.2.4 for exceptions)

TIME USED FOR EQUIPMENT/REPAIRMAN XX IS ZERO, END ITEM MTR WILL BE
USED

No time used has been entered for test equipment/repairman number
XX. The preprocessor assumes that it will be required for the end
item MTR.

CLAIMANTS AT XXXX IS ZERO; DIVISION BY ZERO OCCURS

This message is printed if the claimants at organization or
intermediate direct support is =zero. There must be claimants at
these levels.

COST BETWEEN XXXX AND YYYY IS ZERO

Order and ship times between all levels must be entered unless
there are no GS shops in which case the OST between GSU and Depot can
be zero.

COST CARD STARTS IN WRONG COLUMN, MUST HAVE BLANK CARD IF USING ALL
DEFAULTS

The first ten columns of the cost data record must be left
blank. 1f some other record is read as_the cost data record, this
error will occur. The cost data record must be included in the file
even if it is blank (using all defaults).

EQUIPMENT NUMBER FIELD IS BLANK FOR EQUIPMENT WITH DEVELOPMENT COST

XXXXXXXX.

Data for a test equipment was input without assigning an
identification number. The messages gives the development cost to
help locate the incorrect data.

UNIT PRICE IS ZERO FOR EQUIPMENT NUMBER XX

Equipment number XX has no unit purchase price,

EQUIPMENT NUMBER XX HAS ZERO AVAILABLE TEST HOURS AT ECHELON X

The number of available test hours for each test equipment must
be input at each echelon where the test equipment is allowed. This
value is used to compute test equipment requirements.
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REPAIRMAN NUMBER FIELD IS BLANK

Data for a special repairman was 1input without assigning an
identification number.

MILITARY/CIVILIAN INDICATOR IS BLANK FOR REPAIRMAN XX AT ECHELON X,
ASSUMED TO BE MILITARY

This message reminds the user that since no indicator was input,
the repairman will be considered as military. This assumption is
important when defaults for turnover and loading factors are used.

TRAINING COST IS BLANK FOR REPAIRMAN XX AT ECHELON X

This message warns the user that the training cost for a special
repairman is zero. While zero 1is a possible input, it is hardly
realistic and should be reconsidered. The message identifies the
repairman and the echelon where the error occurs.

REPAIRMAN NUMBER XX HAS ZERO AVAILABLE TEST HOURS AT ECHELON X

The number of available test hours for each special repairman
must be input at each echelon where he is allowed., This value is
used to compute requirements for the special repairman.

CQUIPMENT NUMBER -XX IS COMMON ABOVE XXXX. SINCE DEVELOPMENT FOR
COMMON EQUIPMENT IS NORMALLY A SUNK COST, DEVELOPMENT COST SHOULD
USUALLY BE ZERO

If a test equipment is common at any echelon its development has
most likely been completed. Therefore, the development cost is sunk
and should not be considered in the repair level decision.

YOU HAVE ENTERED MORE THAN ONE REPAIR ALTERNATIVE FOR THE FOLLOWING
ITEM XXXXXXXXXX, ONLY ONE REPAIR ALTERNATIVE IS PERMITTED IN A NORMAL
OR SCREENING RUN

The number of repair alternatives for a component or module must
be equal to 1 unless IMODE = 2.

THIS IS NOT A SCREENING RUN, IPOSCR FOR THIS ITEM XXXXXXXXXX HAS BEEN
SET TO ZERO

A value other than zero has been entered in the field which
designates an item as a candidate for screening. This only permitted
in a screening run (IMODE = 1).

NUMBER OF REPAIR ALTERNATIVES FOR THIS ITEM XXXXXXXXXX IS NOT 1, 2,
OR 3

The number of repair alternatives must be 1, 2 or 3. There
cannot be more than three repair alternatives for each component or
module. (IMODE = 2).
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TOTAL REPAIR TIME FOR THIS ITEM XXXXXXXXXX IS LESS THAN DIAGNOSTIC
TIME

The diagnostic time that has been entered is greater than the
MTTR. Since the MTTR includes diagnostic time it should always be
greater than the diagnostic time.

SCREENING TPS COST IS GREATER THAN REPAIR TPS COST FOR THIS ITEM
XXXXXXXXX

The model assumes that an end to end TPS is developed as part of
the repair TPS. Therefore, the repair TPS should be more costly to
develop.

MTBF FOR PSEUDO COMPONENT XXXXXXXXXX IS ZERY DIVISION BY ZERO OCCURS

The MTBF for pseudo component XXXXXXXXXX has been read as zero.
An MTBF must be entered for each pseudo component,

MTBF FOR PSEUDO MODULE XXXXXXXXXX MUST BE INPUT WITH AN APPLICATION

This message occurs when an attempt is made to input an MTBF for
a pseudo module,. As with regular modules, pseudo module failure
information is input with application data.

THIS PSEUDO COMPONENT/MODULE XXXXXXXXXX HAS ZERO TOTAL PARTS,
DIVISION BY ZERO OCCURS

A pseudo component or module must be comprised of at least one
part. The preprocessor has read a value of zero for the total number
of parts.

EQUIPMENT/REPAIRMAN SCREENING TIME IS ZERO FOR EQUIP/REP NUMBER XX,
SCREENING TIME FOR XXXXXXXXXX WILL BE USED

No "time used" was entered for test equipment or repairman XX
which 1is needed for screening. The model assumes that the test
equipment/repairman is needed for the entire screening time which was
input on the screening data record.

EQUIPMENT/REPAIRMAN XX HAS NOT BEEN INPUT, PROGRAM DIVIDES BY ZERO

A repair action has been defined which requires test equipment or
repairman XX, but test equipment/repairman XX has not been defined.
I1f the message lists test equipment/repairman number 0, an error has
occurred in specifying the identification number,

ILLEGAL RUN MODE CODE

A run mode other than @, 1 or 2 has been entered.
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THIS COMPONENT ID XXXX DOES NOT MATCH ANY THAT HAVE BEEN INPUT, CHECK
FOR TYPO ERROR

The component identification listed on an end item repair record
or on an application record does not match the identification of any
of the components that have been input. The component identification
must be identical to the identification on the component information
record.

THIS MODULE ID XXXX DOES NOT MATCH ANY THAT HAVE BEEN INPUT, CHECK
FOR TYPO ERROR

The module identification on an application record does not match
the identification of any of the modules that have been input. The
module identification must be identical to the identification on the
module identification record.

MTBF FOR APPLICATION NUMBER XXX IS ZERO, DIVISION BY ZERO OCCURS

The MTBF on an application record has been read as zero.

THE REPAIR ALTERNATIVE XXXX HAS NOT BEEN INPUT FOR THIS COMPONENT
XXXXXXXXXX

An attempt has been made to modify component repair information
by entering data with an application. The component repair
alternative identified on this record does not match any of those
that were input with component repair information.

TEST EQUIPMENT/REPAIRMAN XX IS USED FOR EVERY COMPONENT REPAIR ACTION
UNDER THIS ALTERNATIVE XXXX, IT SHOULD NOT BE ENTERED WITH THE
APPLICATION

A  test equipment or special repairman to repair the component has
been entered with the application. This test equipment/repairman has
already been listed for every component repair action under the given
alternative. This will cause requirements for the test
equipment/repairman to be doubled counted (See 6.2.4 for exceptions).

ONLY ONE REPAIR ALTERNATIVE CAN BE CONSIDERED IN THIS RUN, TO EXAMINE
MULTIPLE REPAIR ALTERNATIVES SET IMODE = 2

The number of component repair alternatives which require
additional information for an application has been set to a number
greater than 1, and the run mode is not set to examine multiple
repair alternatives.,

THIS MODULE XXXXXXXXXX IS NOT LISTED WITH AN APPLICATION, EACH MODULE
MUST APPEAR IN AT LEAST ONE APPLICATION

The preprocessor has scanned all applications and the module
listed dJdoes not appear in any of them. All modules, including pseudo
modules, must appear in at least one application.
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~

MUST HAVE AT LEAST ONE MODULE

THIS COMPONENT XXXXXXXXXX HAS NO MODULES, EACH REPAIRABLE COMPONENT

If a component is repairable it must have a lower level of
indenture (see 1.2). The preprocessor has scanned the applications
to insure that at least one module is listed as the lower level of
indenture for the component, and none has been found,.

THIS ID XXXX HAS BEEN INPUT MORE THAN ONCE, CHECK FOR TYPO ERROR

The same alphanumeric identification has been assigned to two
different components or modules. Each component and module must have
a unique alphanumeric identification.
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APPENDIY R

SAMPLY BASIC RUN

“anple input ani outout files from a bisic run are contained in
tnis anvendix. <hilz the data was Jerived fron a real system, som>
of it has been nodifiel to demonstrato certain [aatures of th~
D3AM, "us, no Jdata from this anpenlix should be used in any other
inalysis. Furthermore, tae data in this appendix sanul.l not oe
~ompared to that in any of tne other sampl2 runs in E0is nanuasl.
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