
Bet valaleCO0VD-A279 276

BestrT AviaA

D ~~InvrityoI

on T C$C0 C$v 'i Izdi

Je.o P. LUom
94-145 18 vi eotct

March 1 992

A -Urdt 'SWOSe Anmy
oifU eogrch, Dsv~ok~xmtt, and Etoneorino Carter

C6f~e46rt VBo~oir~a 22000~

ijes Avaliabiet6py



!4

Destroy this report when it is no longer needed.
Do not return it to the originator.

The citation in this report of trade names of
commercially available products does not constitute
official endorsement or approval of the use of such
products.



REPORT DOCUMENTATION PAGE N&XM

1. AGECY USE OILY (L-a in L 2EIMTOrE. REPORT - TYPE AND OlREE COOVERED

Math 1992 Final October 1988 to December 1990
4.TIT AND SUBTITLE L. IRNINUG NUMBERS

Detailed Inventory of Electric Power Consuming DevicesUtiie in, Tactial Systmn I (Q

James P. Lucas
7. PWEIFING OROANTION NA() AND ADHEUSES 8. PERFORMIG ORGANIATION

ev.. . &B lvoir Reseach, Engineering Center REPORT -MBR

Envirtomneital Contol & Systems Support Division, STRBE-FEA 21
FoRt BDelvw, VA 22605606

L MENNEM M AGENCY NA(S) AND ADD 1E() 10. AO

11. SUPPaITAMEnf NOTES

P(OC: James P. Lures, (M0) '7W-1993

12L. DISTRlIBUTIOWAVAALITY STATEMENT 1t2 DSRIUTIDNCODE

Distribution unlimited; approved for public release.

13. A8M ACT(Iaht.W2 inr)

This report presents a listing of individual power conunmes used in the 401 Army Sets, Kits, and Outfits (SKOs)
allowing both Table of Organizatin & Equipment (IO&E) Developms and System Developers to identify power needs
of collocated systems, providing an effective means of sharing power. Also, the effectiveness of tactical power provided
to support podecessor equipment is now auditable.

14. SUBJECT TERM L. NUMBER OF PAGM
electric power power consumers power database 175

tactical power tactical systems 16. PRICE CODE

17. SECURITY CLA.SCTION IL. SECURITY CLASSFICATION 1L SECUITY CIASSFICATION 2L LuWAlON OF ABSTRACT
OFFI9WMT OF Tl PACE OF ABSTRACT
Unclassified Unclassified Unclassified Unlimited

Oetoaedlne ofBectrlcPo*wCoup De4ces &fedkn ToCft ld9tims



R*pot Number 2518

Detailed Inventory
of Electric Power Consuming
Devices Utilized in Tactical

Systems I

by
James P. Lucas

US Army Beivoir RD&E Center
Fort Beivoir, Virginia 22060-5606

March 1992

Distribution unlimited; approved for public release.

Detiled Inventory of Becht Power Consuming Devices Utked In Tocicol SWtems iii



Preface

T able of Organization and Equipment (TO&E) Developers need to
identify areas where electric power can be shared. System

Developers must evaluate their previously fielded equipment and
systems before launching any update programs.

However, equipment power consumption information is sketchy at
best. The Belvoir Generator Allocation Program (BGAP) contains
tabulated data on 1,110 power consumers including 401 Sets, Kits, and
Outfits (SKOs), with multiple power consuming items for which only
lump-sum power usage is reported.

Through cooperative effort, many of these SKOs now are being
located, inventoried, and analyzed, with first priority on analyzing
systems with high power requirements. A detailed power
consumption breakout and cross reference data on equipment with
major power demand are contained in this report. The report will be
revised under the same title as new Information becomes available.
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SoctonI

Procedure

T he Belvoir RD&E Center's Environmental Control and Systems
Support Division, Systems Assessment Team, used the US. Army

Troop Support Command's Sample Data Collection Program to gather
detailed power consumption Information on a number of Sets, KIts,
and Outfits (SKOs). The Belvoir Generator Allocation Program (BGAP)
produced the SKO list (see Appendix). The Sample Data Collection
Program at Fort Bragg, NC, inventoried their electrical equipment and
reviewed maintenance and operating manuals to confirm the
inventory and provide information on unavailable components.

While completing the Fort Bragg inventory, the Program queried other
bases involved in the Data Collection project. As each base responds,
a physical Inventory of additional SKOs will be compiled.
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Section II

Results

Of the SKOs Inventoried, 66 were environmentally controlled
shelter systems, 25 were shelter systems without

environmental control, and 23 were collections of power consuming
tools and equipment not housed within a shelter. Table I contains the
Inventory data on Individual power consuming equipment within the
environmentally controlled systems. Table 2 has similar data for the
tool sets and shelters without environmental control, and Table 3 lists
such data for tool sets and systems without shelters. In each case, the
systems are listed In order by Une Item Number.

Figure I shows a histogram of the types of power consuming
equipment found within the SKOs. Two-thirds of these contain 15 or
fewer types of power consuming devices. Less than a half dozen
systems have over 30 types of power consumer equipment.

Many of these power consuming Items are duplicated within a system.
Figure 2 shows the number of power consuming Items within the
Inventoried SKOs. Two-thirds of these have 30 or fewer Items that
consume power. Only a half dozen systems contain more than 70
power consumers. These histograms show that tactical systems can
operate effectively with a power supply sized to support the
equipment which operates simultaneously.

Figure 3 provides the translation from SKO model number to mission.
An example Is provided to show how the model number describes the
Installation, equipment type, and mission purpose of the tactical
"system.

i: 2 reftffrHltInyof/o C B•f•Po Ciis~iiii Dec Utllzedkn Tocftco9,,item



Section III

Discussion

S ystem designers often assumed their equipment would operate
autonomously on the battlefield, without regard to support,

housing, feeding, or ancillary equipment. Now, with the Training and
Doctrine Command's (TRADOC's) emphasis on power for the total
mission-for task forces of collocated troops--new designs need to
take advantage of overlapping and non-concurrent electrical power
demand.

Optimizing power generation equipment for each task force requires
detailed electrical load data. It allows TRADOC to use BGAP with
maximum precision and establish the best generator set for each field
task force.

System developers now have access to current data when existing
components are used In new systems. Developers can determine
which equipment's power demands are highest when down-sizing
equipment. Operators can better control contingencies which require
reduced generator set demand.

Deti hvwfntoy of Bec*C Po&wr Comnkg Deces Ufted In Toc"cAies 3



Section IV

Conclusions

D etermining power consumption by collocated troops requires
detailed power data. Only detailed analysis can assure

adequate power, identify opportunities for contingency mission
operations, provide battle damage and repair assessments, and assure
"limp-home" capability. For example, battlefield systems must respond
to fuel shortages due to delayed refueling veh:-les and limited
capability to transport extra fuel. By understanding the sensitivity of
generator set fuel consumption to power use and knowing the power
demands of each equipment item, troops will handle these
contingencies more effectively.

Section V

Plans

E ach of the SKOs with significant power consumption will be
Inventoried In detail, and each power consumer's requirements

will be determined. This Information will be entered Into a database
designed to link each element with its system(s). When queried about
an SKO, the database will list Its elements. When queried about a
power consuming element, the database will list the SKOs that use it.

The database will link to BGAP and access the non-SKO power
consumers In BGAP.
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INSTALLATION EQUIPMENT PURPOSE

A piloted aircraft A invisible light, heat radiation B bombing
B underwater mobile C carrier C communication

submarine D radiac D direction finding,
D pilotless carrier G telegraph teletype reconnaissance,
F fixe ground I interphone and public address surveillance
G general ground use J electromechanical or inertial G fire control
K amphibious wire covered H record reproduction
M ground mobile K telemetering K computing
P portable L countermeasure M maintenance test
S water M meteorological N navigation aids
T ground, transportable N sound in air 0 special purpose
U general utility P radar R receiving
V ground vehicular 0 sonar & underwater sound S detect/range
W water, surface & R radio bearing, search

underwater S special types T transmitting
Z piloted & pilotless T telephone (wire) W automatic flight or

airborne vehicle V visual & visible light remote control
combination W armament X identification & recognition

X facsimile or tv Y surveillance &
Y data processing countersurveillance

EXAMPLE: AN/TSM-141

AN/ = standard prefix
T = ground, transportable
S = special type
M = maintenance/test

-141 = design number

Fgure 3. Joint Electronics Designation System

Det w bwentory of Bectlc Power Consuwag Devmes uIedn TocIcsA wStems 7



Table 1. Shelter Systems with
Environmental Control
(by Line Item Number)
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Notes to Table 1:

1. CONTROL NUMBER and SYSTEM CODE at upper left, as well
as SYS CODE (first column) and SRCVAL (second to last column)
are data handling codes peculiar to the Sample Data Collection
Prgram

2. AMPS (seventh column) and WATTS (eighth column) are totals
for each type of power consumer (i.e., individual power requirement
multiplied by quantity (last column).
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Table 2. Shelter Systems without
Environmental Control
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Notes to Table 2:

1. CONTROL NUMBER and SYSTEM CODE at upper left, as well
as SYS CODE (first column) and SRCVAL (second to last column)
are data handling codes peculiar to the Sample Data Collection
Program.

2. AMPS (seventh column) and WATTS (eighth column) are totals
for each type of power consumer (i.e., individual power requirement
multiplied by quantity (last column).
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Table 3. Tool Sets and Systems
without Shelters
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Notes to Table 3:

1. CONTROL NUMBER and SYSTEM CODE at upper left, as well
as SYS CODE (first column) and SRCVAL (second to last column)
are data handling codes peculiar to the Sample Data Collection
ProgramL

2. AMPS (seventh column) and WATTS (eighth column) are totals
for each type of power consumer (i.e., individual power requirement
multiplied by quantity (last column).

108 oD,•df bvwnoi of 5ectr• Powr Coaii Devtca WFlZGd/ Tact/cS/sterns



owe
IM x Il

404

ana

0. 
1

.4 0 4( 4ý

I m

>4 FAJOOC

b) 4 4 N

o In I

I' II

M.4.

>4

P In m to 0000

Q 14 a...)
o04 I mno

ow 0 acN

o asa 

a 
>

.4~V 4nSI S

-0 t 10 14~
04 E4 0000m

'- 1
044 C- *i

InIf
Ii 0Il 0O 0111

Odetld wbyetr~of BecvicPowerConu*fgDe*es UIhe TocNcdV w*n 109



a ~ ( 4CO((a

I coo

In2 I* C4

M a, A

I >4
N I 2

04 Ia

Nq x
.4. .

.46

0 04 04 PC

%D >1

I ýq

r I I I

m 1040,00
NN

In 0 0

o to

8 oR 'two wc22

110~ ~~~~~~~2 Dotmo Wat of'4000mftD~s ~d11Tcic



04-

04

100

'A''

4 >0
a ~41 14 41

v=

*0-4

Ioz wooc
4 

14

I 1>4 01

4.~ I 3(M.4301 CA~

6 In

toi o gal

Co18 V
at C1 4 f4 C C
qr ?A0 4444

:04 t4 4Q 4 4
to scag04I

= Z

-0 50oacftCmngei~I~W*



N too

IC4 Z 14

0044

14 0

140

I W

ze

'.4

In0.

W a4

b4E V 0 ?A

> 4.

In0

to t

112 WbdwwtyofSW* ower av~xft DvtosUfte In Lt en



o .o

0

If4 1~

a 44

z 13
W. z

M I I

-a zo

NIt

E4OZ~ in()0

N0 In

In

a N

M; 'v 1a
an V

.4dhwyo ef o m hgD~suei od*o 1



44 4 . 4

hi0

m coi I

a 4 X ~I W
I4 1

144 4 cmC C000

I N ;0 0 ;0 0 ;ao4 9 1, A ..N NM c C
- 0 11 to

~' C4Z

mm-mmm

AII

NN

;4 CM

0 in 81

in0 Ii hi 14 zllz S

0 ~ ~ ~ 5 0. MO 0,9 4gz

I. .4 I

t'0 l iel
t- 01 m 0 ýl N v 0

H-.4 W000000000
0 Ic Ouc OcOc

114 Dea #fy of sac* Po.wercansieft Devies Limed ii Tactica *vwtms



1_1' 94

0-0

~~dk 102 a

I 4
G a 2

63 z

.4.

N i I i
b1 4 14.Ic 0

644

8 I R8 I.

Defle W W o 8CJC owe C nlg evlestsd n TklS.41



N4 .4

'-4

(A (A

>I E

I4 Z

A-E-4

O I E.

I.4z 44 Nc -4 04
:m MEM913

(AM 00 000000

0 .

N~

-40

Ch2
.42

In 0
N enV nto0

o o.

00

116~~~~~~~~~~ D.4Nr~tytw Po 0igDvo wai wfoso



M 5.
E4 0

A, 0'

%0

ina 0

ICO0

1 0m 0

M 00000

M 00000

S N 1 0 , ;.

o0 I M C4 0C40
o 1 0 ý4.4 4 -4.

(A4 I4 m

o ~~~ 02.4 r04.-

r42

. 4 r4 1 1 4,4

II.00000

0 >4 00000

%0 %0%aD%

to >4 6 E

Ii E4-4. 4

I 00000

z A
0'

@ 4 NMMM

0 Ulm I ggz
0 M I

Ia N r- 1 OiHMhhh

NN

H %0

E4 I

Detailed kwentcry of lecht PoweFr consirnkig Devtce utledlin TocHfcd Sy'tms 117



N 0-

W El

x~ Ir

?000000%a000010r.1
ev 0 3 -. 9 9 99 1 '

NZ I MMOMWOOMMO W0 W
H c I cc~ fn IN-

0 C4W

1O~m I 000000000000000

I 4 14 * 4M4ý 414ý .

0 0I 4 .. 0 0N V0 W M f-0 VIt 0

1 ~NNOM.40MOH 4 M N

1-4.~ ~ CO 4 00 0 In 0 0 fq a.v
12z I InNI I I 0O14N
0~ 0N00000000000

14 :i. MOOM0UIMNOMOOMM

N 0 10 -M NMVW ý NO H4Vt

zz* rNZ i il llin~l
g1 000 0 0 0 0 0

In I

z cn 00 v

2 n I 0 Z
N0~~~ 0D4 a. z4~

m 4 I 2Now w w 14 m IaW 04 9 Z

14 in14
'0 OfN'1 ene "0 m v

I ZCWX..MW OO MOOMM.

D~Nwftyo Bs'0Po22mft 22e =Wn 222 dW



r0ý 4, r~4NN.-4VnM 4NN M 4 4N

~4fll
40

1i4

a ao

8f4 Mco

00 ananOOM000 0
06 xco0 mm r-MNcM ýD

4 .4 ýq .-* 14 a.m

.~z a

(4 N.4r I q

N :m

A4IC : I

M H %a ODr o:vr-vi OC
C44I Ino

80 0 N30a0n0 0000000 040Nr-O
04 00 1fa 094 11 11A c 191

Id ~ ~ 00 0 0000000 00>4mO O > O OO O >
**-1 14 OW 1 4 0 00 a 0 0 00 0 - -

00
im

00

I C 0 0 0 co c41 in i m m

>a4 kn

0 0aat Im i 4V

4 ~ 00a04 4 bý 14 >l04 ~
ra. E-4 E-4 IInE

0 1310t~-4 Z 1-4M

04 HM g

0i E4 a

00

g Wf , -0

all $

WetIled Wetoqy Of lecide Powr Comnsng Oev(Ces Uttedkin TOC#CdI W'ten 119



~~EE E- E-I

0~

14 04 M41

a (A

CE4 N .0

V2 M

W. 0

> 02000
I P.NMN

0 9

b N e I 0.40

~0 .4-4.4

~40 C4 I 0000
w I I I
4 0000

inz

i~ :~020020

V 0 IV I Z

b. .4

0 0
>4 I ju

0 inI

to 000.

120Deawhvntry o sctrc owr onumngDeice Ued) acicl2ysem



.46,

Itt

II,

(A I
x 13

z 11

N 0

No z

az

NIA

N I

908 I o 000

0= 0.4.

C,4
In
aI~

DftWW or ofEe*PwrC ni 0csMdnTcfdo 2



14 M 4r r 4r

0

04
14 0,O

I 0

004

'n z

A0- N I

14 NI 14 .M0

6446
0

0C- 40 O

z - ý

114 C NIC OC-41. 0C

!0 z

aaN

4. I . a

IQ I
b3 I

040 a%00-
H.4 00000000. a E140 >400u0uu

4p4

122 Detale Inventory of Be ctdc Power Consuxnln Devies M~~eclkh Tactical Systems



ca -I4I4- 4I

00 x

(02 1 t4

H4 > .4 NI@~
.4.

0 I 0 10 04010.

In 4

I FA A 0 c d0

to £ 104.0

o0 18 z.4. N..

to

.42

H4 86.4

'( m 4 4'

1.. 4

E4 E4 fn

In.J

14

DOtdiedkwutoryofBec*lcPo~wrConscinkgDeices LtIzekiToctlcd system 123



N F44Id..44444444........

.e 4 14 4 4 4 4*

U) w~ w y~uA
0U

gýe o owf t 4M
a. z mm v v v M al m

* .aý

C4 ai

M.I M M~ M M tNN MNM 44r 4MNNC
0 M A.4MM- 4ý -4 .4 MMý 4ý

00 3

.' A0 4 >o>>>;>>; D 0 D
10 z t

-Vm 'A ~ .N4M.@ l4~ e.ra

c 0 )

o ) inz
o In

voo

,xz 4 4%
11-4 M I -4 m v o In %0%0 %0 o co

44 L4 4 3

-I 
CA CO

In-og

14 E- Zb A.CP 00 0'J

.4 % ) at I x
o N

NO a -MOOOOOO 00000000000MMMMM

M-4 000 00 0000 S000 0 000 00006 o>
10

124 wdedtwdbwef oyofgBectiPo*wwConum"gDevics (Pkd h ToclclSystms



t14

aow

I °

WZ I • I I I I Ila

ON

11A..N'.4.4f+.4N•- -
IN I . ...

S I i

>0 ar CNN4 .4 r4 M .4 MMý

4q m m14 C, 0 f t4

S o %0

4 T ,,,T ,,,,S , M.4 r %..4 040 4

'I "A .414 .4.4 .4 I r4 0 q4b• we" oooooo

#•0 04m000 >

aea

0~ 4 S 
0 V ,

0, 1 A Q Cj M I. 0WD
4M4

ii ""'"""4 "

1 .4

litft
0'K

Detdie8d kwntory of Bechtl Power Conminrn• Devls mwl in Tacticd W&Nm 125



FA %0

I I

cI 0
MM INN Il l

.4Z I O0000 *O0S~01 i~.

* 44

Q o >4

8z **) 4 II 9c> c

O•4 64 1A4 .. . . .

I . . . . .. . .

r- H 11 aw lim l

N I I

~I 4 I qIN C1.

1I l in01f rr..-.r....I .4n

0W 00 ' u*IIIIIIIIISIII

In~

00

010

c In 000.00000 .000

inn

.4 I 00UU000000000000flE4

00

o1 2 .

o a MNNm NMihIIyt

I b



E40
all~

9~4 8 zW (AO

X mftom

".i II i

C-41 11 1

C- m

1 I w

C, 4444n4444

4.4

.4 E.4. H

-4i ni0 I IJ0 00 0

-~~~ I ~ 0.4r~'44.

~. 0MIMI%

HIS

D~wfyfskP*~wfD*6 
I~cfdyt 127



ho

0000

CACA I

E40Z 1 0oo0 oo•

$4 M IMN

>0 a 4 - l 4NMMf

I z4

WHI

W

128 ntzoet a 60••a00000

o ..4

-4

F0>

Sbz a4RR

so

Pao

MOOCOO 0
h.U4 EW>

* 0 ý

0oNOB~~~~qg

128 Wdld w yofBectti~IwrCounsw~ o*i es U Ize iTactical Sytems



ba

'00

S lu) I1

a ~ ~ I 4( ~ 44

IN 404 NOO O AC

142

-4 ý

uk 0

E4 W

I4 o I 0i40 Cuý

NN

1.4 19z"000 u.4

, h
N El

-4 6

v41 8Mn 0 4inCA 4 N8nM v

DefdWedkwentoty of EboctT Pawe Conaift DevAces WW Indk Toclfd Syifern 129



E4 0

a E04

~Iz

CIAf~ ..

:~ 0. on r .4 ,4ODcof

4 N

£424
N C4 N C .4 4 M 4004

0 
CO

o e 19 0 o4

ka l In

We 04O-c c M O s

E-4 :D inM

'098ZE-

111,11M 3 E4

4 4041 0

N ~ 11 N10)g

A2 . 2 MCA .

0 ol I zzzzzzz
NC'.A I MRNMN9020ra1NM

z 14
0 04 -

W 04

CZ4 Ln 0 0 00 U'M ý 4 £4 4 0
He 000000000000.4

00

130 Defred kwentary of Bechic Power Conumik'g Devices LftI~ed h Tact IcolSystems



h .I.. i • , , , , , , , , '

j,

64* 0

£6 W

WZ I

am

11I 8i
to ;p II

we %DI

14 e, in in In 00mmii aimmaa a°
S ! I

904 t o

- 0

188

Z i- 14

A MaaI

m I-m

NO4 iz z 0

obmnhi m of~ctowvvt ocs Wnok~w 131E.--



NA 3 3as

I It

1C. U U Cla

5k 3 aa e

* ~~i a

C 3 lf 1 33 2 .

oebwbwntays of sac Po Umn ecsuednTccs -



W n W W I
- Id li Si Cd C 4 4 @ @ 4 @

w 7,
71 a V

L 3 La 

v 
4 - @ @ ~

l I I

A-2 Dtwhwmyofaw Powcanteesuok ctd*



U 2 3I2

,i -. ,, -, -. - + -•

U Cd

* -_ - -+---
I++ ++ +

S ' °
C++ + + -I+ +

I + ++ ', + : 1
Cd - i "I+

! I I -t i

-.f -netr 8 owC sln ec UldI al•$lm -



3 3 3 3 2 3 3 39

mu't
@4 @4 @ @ @ 4 4 4@A@

jj U - - U -- ti

~ U --= - ti

A-4 0 0 0 -s@4 - mf~ve~stwdi~ofcoswm



II - -; _ a -

N "

I: !

ii Ii
,!I 'I

-H l •
-J,

Si • I .• , -

i'''.... .ii



, lI I I I

II

l:I i i-,. i -
!! ,,

3 3i 1!
"aIi 'i"!!*1 i' '

i i a



3 a 

3 3 3

a x 2

I I

2x 9

rx 
~a

2 1 
-3Lo

A-



tIe 3 3 3 3 3 3 3 2

I I I I I
4� 04 *4

* - - - - - - - m

U - - - - - U -

I I I I a I I I I
I 2 - 3 2

a a a a a a
'�, -, U

I - 34 I 3
- a

I UI;. - 40 -�

3 2 3 3 3 = =
I

I -

-Ii - -

I - S

S I 1 a
S

Mg IE
�*es Mg -� � � Ii�i � �: j�

3- 3- 3

II I -� -I -�! I! I�3 V-I � II; � - �

* I� �

�

iii! ;IiIiIuiiIuii:II.I.

Ili 1 iIiIuIi Id Id Idluld
1 a i a 1 2

A-B dyofcMcpow Cons.u�*g De*es L#&edk ToctIcc� �terns



I I9 I I I I £

-, @4,@ ' ,*4 - '°

4- -3 
. -. 4 li3

• nv•~~ .tB c•e•• • • oa:, -

'• •.. .mi.. illi iil l I I I II I 3 3nl



I U I I

'I i -.

I e :+ I- !
3 1 a+ l +

- -5 a +

A-~IO • • B , • De md
, 2 u l



Ii I I I II l I I l I I lI i

"t i f C d Ci d Ci Cd Cd C C

iniln S -i

i •i l. . i I I I

i I li

- I i 1 I i

<I" ij I I I I i



3 3 3 3 3 3 3 3 3tf- - - - - - - - -

I I I I I I I I I
*4 r4 *4

U a - - U

a - - - - - -

N
I N I I I N

- - - a -

�

U � a �I- I�

� �* .1
El 3 -
�g 5 � 3

i 
S..

a �I* .- 5-

g
U w -

.- - .� - - -3-
3 -� N � II�

.5. 8 -
Sb .- - -El E�I� � - N-

a 9..�i I I II

ii Iii I
3 .�

I!IIIii - U - :!IiII
U 1  

� - Se a... C 5-. - 5�1

U B B

A-12 wnvouyvs.c**, � Ceneu�*�g Dei�ices �edk� ToctIcoi S��iterns



i iI, I I II I

" - = aa a

13 3

o x

- i i

FI 8

I U

~C d 3 it

I I

m~dwwofyo sa*F%.w1wvew kirwmA1



3 3 3
ti- - 2 3 3 3

gar. - -

I I £ I I i I
04 0404 0 04 0 Lit0

II

A-14~~ ~~~ 2ddhf ofsc b-cvf ftsuwlTm o



t i -

II I I

42 T

49 r a rp a CS a p p C

MWl Wada of Setd Poe 2mv ecsMdInTCmA1



i | I I I n i I II

-i a -• a
II II F I '

II

-, -- •

I I •



8 a a a x

aa

UI X

I] "

iia
SE -

I I It I

ism U

an-

Detc~dhvwntoeyof Bechi Power Conaukh Devime Weedi ka FcL-d**ntem A-17



2 2

.1ch.

I
2 21

2a2T ~ ~ I
I I WI

rx rm rm Bi a

F F5L5

A-1 matwnyo(ioc Po cap" owe =Wh Tctid"W



IB

U I I |1 I I I I

- = - - ,

I I It I. I i

SI! ,a - . 3

lb x

UU_ i -

S t

E :LE
U. j i

.I IvI

I i!I Iv mTA++ + -- ,+ ,

I I 
=•

h~ o ofAcfl Poe nrcIl•r•A1



P L

3 3 3 3 3 S

I I I a a a

� - a - - a

U -- - a a a -

af a I Ia - - - - a

o e a a a
a 5 5 I

- - a 3 � a a

* -

C V
-, 0 5 5 1

a S

S
a a3.

- I
I3 a

5 3 U
SI

I 'CO

OwI � � I _ _� w� if � - - - U

3 3
- ifd �I if if�

3
2

- I�BU
* � I! g

Is�c *C�INI *
inain rn, a5I� _

* -� K

* ** I
Ml � I i! � i� I ;�;�;d i� �

I I I I i
i

A-20 Det�dbwontoty of Bech� �w Cwr*�g Devkes UlUzeci ii Toct� 9��sterns



I iI I I I 4

N" ur 5 i-oi I

3i i

Ix "

U:- i 8 i!

* I II I I l

lb zz.

5 1it

Dma1 yf~wowmy~ow uoino~~t A-21



*~ ~ a

ZA a

Is 5

~Z j

A,22Do~d tnbyof B* PwarCavft Dvtm in acnd."



a f a 2 2 2 a

Na a a a a rm

:j T :: :1 T

UL 3 2-

a t £ I I

Debtwamyf s* ow mwt Dw= ,hTocd mm -2



a x

01a 2! - -

I I £ U

v•U. a 0 v3v v
.3 1 1 I. I U I I

LS G

* Ii
Itel

A-24 oUwtos chcfw&vtao~,wc.s



ti - - - 1 -. -

I I I I I i : ,

S , ,Soo-, - -. - -

I I IUIII*eo wno~ t atcPw om tnDek edInTflo yt A2



, 3 • 8 _ 8 3 _ 8 8_ _ 8 8+

"u -
,,, - - .U U U -. =+ -.

mI • - - -
* + S - - - -

I -

I+ -. 8 -!

U, @.4+- ! - + , +

- 2 I

IA26o++<•oteemuP• onm2O ve I2~<1 o 2• ~ 2



I,. I I I I I 1 i

I I I - ,

-i• - 3 - P.• 3 * -

I '

IE. I -zI

! 0° °,, ° ° ° °; .

-ii~-

oe•i•'m~•a -. meC - •m' • ee ' • A2

• ' ' ' l i N



ol c4 Ci4 .4 .4 .4 @ 4

a a a a a as a a is

IE
Lo 2!4

t5
LE 0

: iw 4 - % -

pmm

A-28~ ~ ; Dft tIta ofswii awrvD~smwdi atd



ti- - - 0 0 - - -

I "
! I I I I : .=i I 1 + 3 ,,

1! • - -' -- i o 4

ar

I - w i " -!
LI I -

ew 3

4- ' I a 4" I.°+,!!° U +

i iii. + +3iz :

I I I ii I I



U 3 2 3 3 3 3 3 2 2 2

I I I I K I I I I I
@4 @4 @4 @4 @4 @4 @4 @4 @4 @4 @4

�J a a a a a a a a a a

� a a a a a a a a a a

IgI� a - @4 @4 - - a @4 - -

K K
@4 0 - 0 0 0 0 0 0 3

8

K 2

3 3 a

II� 2 2 3 8 3 1 2 8

I-..
a

1

II 5
-4--;-

o o a
- � S

1

I

I -.

In @4I
1 3 - - - 0 @4

A-30 oetv�edhwentc.vofeectfc P�er Cc.isunlng Oe�es Lm&edk Tacf� Systems



a a a a a g a a a
ti- - - - - -

I I I I I I I I
Iki @4 @4 @4 @4 @4 @4 @4 @4

�I a a a a a a a a a -

� a a a a a a a a a

E -. I I I
310 @4 a - is O a

El: 0 - a

£ �

I I
a U

8 I
a

I: a

I�. _ I
I� : - _

8 I
0 - - .2
@4 � I I � � I -

- � a -

0-3;� a .3i;� @4 - - - 5.

* . �rina0
a @-

8 - .sW wE

�I I I� �d5 3

.5 � 4��-

�- - - -- 5£
I ! il-i �

a
= t3 �. -I
- �tla�� 5

U
a -�

�

a - I I I

DefaMed bwentory of Eiectitc �r Conunkg De*es UtUzed hi Tacttcci S�iterns A-3 1



3 3 3 3 3 3 3 3 8 3ti- - - - - - - - - - -

I U I U I I I I I I I�i * @4 @4 @4 @4 494 494 @4 @4 -

- - - a a a a a a = a

- a = a a - a a a - =

I I 1 I
I I I 1

I I U I I U
90 0 0 @4 90 - 94 @4 - @4

3 3I: i
9.93

III: � -

� I �
- .4 I 4, 33

a�1 @4

a
90� �iI

- I I�
�9n

I iII;huIuuI Eli iii!
IiI�IiI�

4 2I - -

432 D�vwVoryofBec*ic �w Conu.un� DeVces UI&edb� Tact d S�,items



I I I i l I Ii II I I I I It

WIaa at a

I I I I

a• l .- 3.. .

- ! a

S II3 3

Oe~d~too•~cc~•Cn~•D~•U,•l0To 0 -3

-*"" * 0 l - a



5* a a a a a a a

3 0ý G

I~If I I I -

A-34~~U o~twtfw pwcwrvetuwdnatc~t



Ui -. -

LI al I I IE

ra lbaa
U I - . a C -

U- - ~~~a - , *- -

le

Iddtwooswmcm"w usi~ýdw A-



U. *

3 3 3 3 3 3 3 3 3 3

U I I I I I I I

a a - a a a - a a a

Ej a a a a a a a a a a

£
C4 C. 3 -

I 1 1 f f I
- - a 3 ma, 41 4, 444 I

I
S i i
I

S S S S S j
a aI; K

S S S�S�

U

U

a

1 *

E2�
a - 444 - a 444

I -

U U 0

21�
S

I
i�. I -� Ii
� * *� *� 3�W

d�

I � � �-
� � �. i�DIiI �� ii ii �

1 3 3 3 3 3 a

= *

436 oIe4bwtoiyofO>ch� I�v C�Luni�g De�cs (#�edk, Toc1���tems



3 3 3 2 S 3 3

ti - - .

• I .. !! . 9 .9 .
ii .9- - - -

S I I I I

0- 2

II .9 I

D* A A'o ¢cP••D~•U••T••A3

I amiAmim ai p



Ia 8 . S - •S a a a a

fl~~~I a

it aPt •a a5-

i ..

I I

[,•.A-38• mme, thi • cur••cw ~a~ roca,1
- P P



" ~i

ti - - - - -- - .

mlI I I I I Ii I I

c4 c; '4 c4"
! ! I. I I

I I I

D•-m- .oBs3* f C Dow Unwii Tw" *mm A-39



tIE

:I I I i

SiI "

'o'oI I

A.•O a C. - U~. o •,

I 3
d

2
2



NOTES:

1. Values listed for KW (fifth column) and AMP (sixth column) are
inaccurate in many instances.

2. Information shown in PRE (seventh column), V/FI (eighth
column), SF (ninth column), and PF (last column) are default values
which may be inaccurate.
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