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electronic, combat resources. In all probability, this piece of
equipment will not be =2i1ngled out ag an item for deztruction by
threat forcesz.

. The wcollateral threat to the ammeter will be that ot
ruction or dizablement which may zcome from ground. air or
f:ed forcez. The ammeter alsco will be vulaerable

tion through snemy uze oI nuclear -non-nuclear e!
1@ puize and auclear, biolog:ical and chemical! (N
n

-
st

3. 3Shortcomings of Existing Systems. Much of the present GP
TMDE 12 obsgolete or 12 no lonser being manufactured: ~her ¥
repaly parts are i1n ghort supply or are not available. O
TMDE 13 deficient in performance characteriztics required
efficiently zupport the majority of current fielded and pro
grammed szystems. State-of-the-art GP TMDE iz needed at al
maintéenance leveles i1n gupport of CE, combat, combat support (22!
and combat gervice zupport (CSS8) aysztems2. Nonstandard 3P TMDE
currently contributes to intensive, nonezgential training,
ragource proliferation and high materiel support coztz: and 1%
elavatez manpower reszource requirementa2. Logistics zuppor:t of
the current 3P TMDE requirez a huge inventory of apare panr<z,
2ome o5f which are not obtainable due to obsgolasgasnce.

4. Capabilinie=z Required.

a. Sygtem Performance. The ammeter 3hall operate in a
frequency range of 485 Hertz (Hz) to 500 Hz with a regolution of
no more than 100 mAMP on the low range gcale and no more than !
AMP on the hizZh pange sacale. It will have a maximum AC current
range to 300 AMP and a DC current range to 300 AMP. The clamp
will encompaseg a conductor z2ize up to 1.25 inchegz in diameter.
The device shall have a digital digplay minimum of 3 1/2 dig:1tz2.
The clamp-on ammeter will indicate current with an accuracy of
+/- (3 percent +4 countg) AC and +/- (3 percent +4 acountz) DC.

It 2hall be operable with gtandard military battery szources=
already exiating in the Army’'s inventory. It will have all
controlas required for operation located on the tront of the zet
and will contform to bazic human factor2 engineering (HFE) desgign
criteria. It will be conatructed to assure that organizational
maintenance can be accomplished without removing any component
and that unit maintenance items (fusgesz, batteriez, etc.) are
accez2gible without major equipment tear-down. The ammeter will
be hand-held, one-person-portable and operable by personnel
wearing migsion-oriented protective posture (MOPP) clothing at
MOPP level 4. It will be operable, storable and transportable in
climatic dezign types hot and bazic to a lower limit ot -10
degreez centigrade (C). The normal operating temperature will be
from 0 degrees C to +50 degrees C.




b. Logistics and Readiness. The AC/DC clamp-on ammeter will
have 3 reli1ability, avaitlability and maintainability (RAM) opera-
onal availability of .30 and a mean time between operational
on failure of 10,416 hours. The ammeter will be z2upportsd

1
oy the USATZA.

¢. ©Zritical Syztem Tharacteriztice. The AC/DC ¢lamp-on
ammeter must not »adiate or be dizrupted by eslectromagnec::
interiarence ‘EMI: . It will be capabiz of maintaining tolzrance
zpecilrzationg for a period 3@ %0 leg2g than 360 daye ar-an
adiustmentrsa2aithration The ammeter wWill be capable of zal.-
opration Dy method 3! ad:u2tab.e Iomponentz 1o 30 perzent :
calibration parameterz. The ammetay 18 not mlizzilion 22zent.al
ther=love, nuclear and NBC-contamination zurvivabil-oty 12 aorw
required
5 Integrated Logistics Support.

a. Maintenance Planning. The AC/DC 2lamp-5n ammeter will He

ztructured for 2tandand Army TMDE logiztice zupport.

b. Support Equipment. Standard calibration toolsz, TMDE and
maintenance procedurez will be utilized. Calibration ztandards,
technical bulletinz, technical manualz2 (TMs), the reaparr» par-z
package and training requirement will be validated and verif:ed
prior to initial cperating capability (IOCY). Thig proces=z
congtitytes the TEMOD equ:ivalent of 2 gyegtem zuppor*t packasge
validation.

&. Human 3ystemz Integration. The introaduction of the AC. DC
clamp-on ammeter into the Army probably will not require in2titu-
tional level training. The training concept tor thig system,
however, musSt 2ngure provi2ion of the necesggary 2kills2 for effzc
tive operation and maintenance of the AC/DC clamp-on ammetenr.
This equipment will have no 2i1gnificant persgonnel impacte and
will not increaze manpower requirementa. The man-machine i1nter-
face for operation and maintenance of the ammeter 2hall fac:ilii-
tate 2afe and effective tazk pertormance and 2hall not prezent
uncontrolled reazidual gzatety hazards or prezent uncontrolled
health hazardz throughout the 1nstrument’'sz life cycle. Thizg 1tem
will replace several makez and models of current equipment.
Operators and/or maintainers will periorm the same function2 on
the new item. The career management field (CMF) and asgsgsociated
military occupational specialtiea (MOSs) that apply to the A7/DC
clamp-~on ammeter are:

(1) CMF 29 (Signal Maintenance), operators at unit
level: MOSz 29M, 29V and 39E.

(2) CMF 33 (Electronic Warfare/Intercept), operators at
unit level: MOSsz 33M, 33P, 33Q, 33R, 33T and 33V. ¢

3




(3) CMF 67 (Aviation Maintenance), operators at unit
level: MOSs 68P, 68L, 68N, 68Q and 68R.

{4) CMF 27 (Land Combat and Air Defense), operatonrs at
unit level: MOSz 27G. 27N, 27K, 24H., 27Jd and 24K.

t5Y  CMF 91 (Medical!, operators at unit leavel: MOS:z 353
and 357.

50 CMF 3% (Electronias2 Maintenance and Jalibraz:on:,
marntainer at 35 level: MOS 35H.

1. Computer Rescurces. N/A.

2. Other Logisgtice Conzgideration. The life cyecie :zog:
economiae analysziz will be uged to JdJetermine the zupport 20zt and
maintenance concept to develop the maintenance allocation 2hartz.
Praparation sf 2yztem TMg and materialz will be 1n accordancs
with normal procedurez for preparation, coordination and approval
ot Department 2f the Army publicationz. The UT.3. army Tra.ning

and Docetrine Command (TRADOC) proponent =2chool will avaluate
commercilally available TMz and materials for adequacy and will
ievelop new or modity exizting %raining producta for the AC/DC
a2lamp-on ammeter, az anecez2gary. The materiel developer and the
TRADOC proponent jointly will e2valuate the need for zzandard
technical documentation and =2xtenzion materialz and will i1dentiivy
training reguirements for new =2quipment training.

{. Training deviceg are not required.

8. Infrastructure Support and Intaroperability.

a. Command, Control, Communicationg and Intelligencea (C3I}.
The AC/DC clamp-on ammeter :2 a diagnoatic tool utilized by
technicianz to perform maintenance actionag., and C3I does not

appiy.

b. Tranzportation and Basging. The ammeter ghali be tranz-
portable without regtriction by standard highway, rail, marine
and air modez. It gzhall be trangportable by the aasgigned unit’'a
organic vehicles.

e. Standardization, Interoperability and Commonality. The
AC/DC clamp-on ammeter haa potential uge by other armed z2ervices
maintenance unitz and will be listed in the Department of Defensge
Congolidated Elesctronic Test Equipment Lizting.

1]

d. Mapping, Charting and Geodesy Support. N/A.




7. Force Structure.

a. The »rsjected gquantity for total diztribution to the U.3
Army 12 1,200 unitz.

b. The AC/DC clamp-on ammeter will be assgigned to des:ignazed
2% and 38 repalr facilities. Iv will be deployed :tn the divizicn
I3 maintenance facilities f(213nal and military intelligence
Lni%2, malntenance company i1n the forward 2upport bat<alion and
LLiht malatenance lompany in the maln 2upport battalion oM heauvy
izvizicnag, 2to.! and 35 maintenance acTtilvitiez, a2z well. az corea
taeater apmy and JCONUS maintenance facilities
3. Schedule Considerations. The following milestones will
congtitute timely tielding of the ammeter. The ammeter 1z
replacing tezt equipment already fielded, supporting an =sxtenzive
vartety of systems conzequenfly itnitial and full operaticnal
2apability 2annot be accurateiy 2pecified. The tota. logiztical
zupport zwructure for thiz test squipment 12 Jurrently in2tituted
1a %he Army.

a ORD Approval 3QFY92

b. Milestone Decigion Rewview I/III 1QFYS3

2. Validation/Veritficaticn: 4QFY94

d. IOC 2QFYSS
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ANNEX A

RATIONALE
T™he following raticonale 2tatements correszpond to 2ubparadracns ¢
paragraph 4, CJlapabil:i:sies Required
4. Capabirlitiez Regquired.
a. Syatem Performance. The Siamp-2n ammeter WwWil. sperate. ..
a fregquency range o: 4% Hervwz 'Hz! o 00 Hz2 wish a reszclutiin oo
20 more than 100 mAMP on =he low range 2caie and no more thaa .

AMP on the high range 2cale.

Rationalea. The operating ranges of the ACsDC clamp-on ammerter
must Jover those rangez of the 2ystems the ammeter will szuppors.

T+« will have a maximum AC current ranges ©o 300 AMP and DC current
range to 300 AMP.
Rationale. Thiz 12 the current range to cover the aystems

saupported by this ammeter.

The clamp-on ammeter will encompass a conductor =21ze up to l.2€
tnche2 1n diameter.

Rationale. Thig ig2 the minimum efficiency characterigtic that
will enable the ammeter to meazure varioug gized cablesz of
supported aystems.

It will have a digital dizplay minimum of 3 1/2 digits.
Rationale. Thia i2 the minimum capability characteristic that 12
peaquired for operators to rezolve measurement2 on the zupported

gystems pertformance.

The clamp-on ammeter will indicate current with an adequacy o?
+/- (3 percent +4 countg) AC and +/- (3 percent +4 countsz) DC.

Rationale. Thisz 12 the minimum accurate characteristic that 12
required to aupport agystems.

I+t zhall be operable with s2tandard military battery aources
already existing in the Army’s inventory.

Rationale. The ammeter is a DC-driven device; batteries will be
required to operate the ammeter.




It will have all controls required for operation located on the
front of the zet and will conform to basic human factors
engtneering (HFE) design cr.teria.

ie. Thig ig egsential to fac:litate ease of use and
v to the operator while testing and meazuring for hiéh
urrent, and 1t conformg to basic HFE decgign oriteria.

1l be 2onsgtructed to azzure that organizational maintenance

2ompirzhed without removing any component and that an:=s
2nance Lrtems {(fugez, batteriez, &tc.) apre 3cce32:ble wi-hcut
1 “2ar-down.

Rationale. Thiz provides for easze Of malntenance.

The ammeter will be hand-heid, one-person-portablse and operabdls
by perzonnel wearing migzion-oriented protective posture (MCPF)
ciothing at MOPP lavel 4.

Rationale. Tez2t equipment must be movable by one persgon due o
the closg2 confinement of the maintenange facility and to prov:ide
?or eage ot movement in the area where the clamp-on ammeter will
be used. It alzo allsws military personnel to continue opera-
v2on2 1n an NBC environment provided the 2ystem iz ztill
2erviceable.

I+~ will be operable, atorabie and tranzaportable in climat:
degi1gn types hot and basic to a lower limit of -10 degrees
centigrade (C). The normal operating temperature will be from O
degreez C to +50 degrees C.

Rationale. The ammeter will be deployed to many areaa ot the
world. Though normally operated in a controlled 2nvirorment,
whether in a maintenance van or building, the requirement ex:3te
for the equipment to operate 1f the environmental gystema are
inoperative, unavailable or turned off.

5. Logiztice and Readiness. The AC/DC clamp-on ammeter will
have a reliability, availability and maintainability (RAM)
oparational availability of .80 =nd a mein time between
operational miszion failure of 10,416 houre.

Rationale. Thiz iz the RAM that has been created in the RAM
Rationale Report for this test set.

The ammeter will be supported by the USATSA.

Rationale. The USATSA has calibration rezpongibility for TMDE
Armywide.




¢. Critical System Characteristics. The AC/DC clamp-on
ammeter muzgt not radiate or be disrupted by electromagnec:z
intenference {(EMI) .

Rarticonale. The AC/DC clamp-on ammeter will have to funzticon
adjacent to operating vehiclez2., power generating 2vatems. Com-
municartlionsg Tranz2mitierg, electronic biromedical devicesz and sthe:
TMDE without cauging Jiz2ruption ar being diz»upted by EIMI
Iv w11l be 2apable of maintainingd tolerande 2peciticationg :Ib ,a
per:od 3f no l222 than 360 dayz alter adiusgtment.calilibrasicin
Rartionale Thiz2 12 the calibrationrn :nterval requlidement «2Taz-
irzhed by rthe USATSA, and <heir table of orianx'at;an and 2quip-
ment (TOE) misz2ion and sztrength 2¢tructure requires that thev noz
guztain S5r 2upport a frequency of ghorter duratxun.
The ammeter will be capable of calibration by method o5: acd;uszw-
able2 componen~z 2or 90 percent of calibration parametsrs.
Rationale. The USATSA haz vepyy limited automatic capab.l:ty
there’ore, 90 percent of the parametric adjuztmer.t2 mug< be
performed manually. The other 1 percent may be made by
replacement of component2, i.e., capaclitorz, rezisztore,
tnd.cators, 2tc.
The ammeter .12 nNot misgion =22zential: therefore, nucisar and NEC
contamination survivability 13 not reguired.
Raz:ionale. The ammeter 12 no®t migaion eggential.
r
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ANNEX B

OPEKA1 iONAL MODE SUMMARY/MISSION PROFILE (OMS/MP)

1. OMS. The primary miz3ton ot the GP TMDE 12 to suppcrt alil
military 2yztem2 and squipment.

a. Planned Depioyment. Thiz TMDE will be tz2zued t> thceze 2
and <SS unitz which perform zuffidient maintenance Lo Jusz=: -
3g=. [z2zue will tnclude those unitzs wnich have nezgponzibil
ca» pertorming Malntenance on theldr owWn =quipment a2 well
2quipment which 12 z2upprorted by the unit. The TMDE wili b=
prcpoz2ed for replacement of obgalete instrumentz already 1n ~a=
fieid.

b. Egquipment on Time. ULue to the anticipated lim:ted i22ue
o5¢ TMDE., usgage i3 expected to be zhared among maintenance perzon-
arel within the unit. When *he TMDE :12 intended for uninterrupted

uze by a z2ingle repalr person during accompliszhment af an
azz2i1ined maintenance tazk, occaziona will arize when priorities
mandate interrupted sharing. A maintenance task iz comprised of
an initial, TMDE-facilitatad, diagnostic test for fault 120la-
tion. active repair and final TMDE inspection (quality agzurance!
tezting. The normal TMDE usgage cycle will conziat of connecting
the TMDE via cable(z2) and/or adapting =2quipment to the zystem
under tesgt, performing the required tezts againat periormance
gpecitficationg and then disz~onnecting the test equipment.
Although 1t i3 difficult to azcerntain whether the operational
profile will be continuoug or intermittent, it ig estimated that
daily utilization will vary between 1.5 and 12 hours during a
gingle 12-hour ghitt and 3 to 24 hours for two l12-hour ghitftz.
The range of equipment on times will be derived from an analys:iz
of the operation. It iz azsumed that TMDE diagnosgt.c and inspec-
tion time will complete each maintenance action on gystem or
equipment under test. Baszed on the varioua combinatiosnz of
time2, a reagonable operational %time of TMDE on the high end orf a
gingle shitt operation i2 8 hourz2; for a double shiit operation,
the operational time 12 eztimated to be 14 hours daily, depending
on the type of TMDE (which considers 2hift change time and othenr
nonproductive time descepribed in Army Regulation 370-2 tor
Category I and II TOE untts).

2. MP (Operational). Wartime operational mode iz 140 operating/
alert time hours weekly (7 daysz) for all levela of maintenance.
Peacetime operational mode iz 20 operating/alert time hours=a
weekly for unit maintenance and 38 operating/alert time hours
weekly for all other levelz of maintenance. These operational
mizsion ztatementzs are based on anticipated uzage of the item
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under a wartime usage of two l2-hour shifts per day and a peace-
time usage of one 8-hour shift per day. The item will operate 52
week2 per year. 7 dayz per week during wartime and 50 weeksz per
year/5 days per week during peacetime. In wartime conditionsz,
the l%tem at unit level will relocate four timez2 per z2even-day
pertod. During peacetime., at both levels, the 1tem will relcocate
one time per four weekz. The 1tem will not relocate at depct
level ducr:ing war or peace. During relocatione, 1t will +travel 22
kilometerz per hour. Thiz will resgult in a three-hour downtime
cons:sting of a two-hour pack and move plus a one-hour
initialization time.
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ANNEX D

FUNDING IMPLICATIONS

Regearch. Development., T=

2% and Evaluation (RDTE) NMcone
(Nondevelopmental Item (NDI, Test
Meazurement and
Jiagnostic Egquipment
Modernizatnion Program)
i
NCTE: An NDI (otff-the-ghelf’ deci215n 12 prede<ermined. Thens-
tore, RDTE ftundz are not applicable in the acquizition procezz
Thi2 12 a Acquizition Category III program. Procurement cost
includez Other Procurement, Army, funding for z2pares and
gottware.
(
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