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PREFACE

This Test and Demonstration Report presents the Test Plan and the

results of the tests performed on SLEEP Inverter, Gulton Model

E4IR302.

The objective of the overall program is to design, develop, fabri-

cate and test the 120V, 60 to 400Hz, 3.75KVA SLEEP Inverter in

accordance with the requirements of U. S. Army Mobility Equipment

Research and Development Command Specification EED 76 022501.

*The program is being conducted as authorized under the U. S. Army

*Mobility Equipment Research and Development Command Contract No.

DAAK70-77-CO012.
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DISCUSSION

The tests were performed per Test Plan with the results recorded

on applicable data sheets. The Test Plan is located on the follow-

ing pages. The completed test data sheets are located in Appendix
I.

Summarv of Tests Data Sheet
Test App I, Page... Remarks

1. Insulation Resistance 1 Passed

2. Voltage Adjustment 2 thru 7 Passed

3. Voltage Unbalance with 8 Passed
Unbalanced Load

4. Long Term Voltage and 9 Passed
Frequency Stability

5. Frequency Stability and 10 Passed
Transient Response

6. Voltage Dip and Rise for 11 thru 14 Passed
Rated Load

7. High Temperat-ze 15 thru 20 Passed

S B. Voltage Waveform 21,22 Passed

9. Short Circuit 23 Passed

10. Voltage Modulation 24 Passed

11. DC Content of Output
(See Note 1) go v$ tz

12. Efficiency Test 26 thru 33

NOTE 1: The DC Content of OutputTest 11, was not performed

because the GFE filter was not available at the time of test.

This test will be performed by personnel at Ft. Belvoir.

The results of the test indicate the Inverter performed within

the required specifications and design goals if -/ 41-x
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EMIR302 TEST PLAN

1.0 INSULATION RESISTANCE

1.1 Apply a megger, set for 200VDC, between unit terminal LO and

unit chassis.

1.2 Repeat paragraph 1.1 for LI, L2, L3, +input and -input terminals,

except when applying voltage to +input and -input, set megger to

100VDC. Record the insulation resistance after megger voltage

has been impressed for 1 minute.

NOTE: Input voltage for tests of paragraphs 2.0 through 10.0 shall be 40VDC.

2.0 VOLTAGE ADJUSTMENT

2.1 \Operate unit at rated voltage and rated load with outputs

connected in 30, 4 wire configuration until unit stabilizes.

Frequency shall be 60Hz.

2.2 When stabilization has been obtained, record readings on Data

Sheet 2.

2.3 Remove load and record readings.

2.4 Adjust terminal vo'tage for 10% above rated voltage and record

readings.

2.5 Apply rated load and record readings.

2.6 Remove load and adjust terminal voltage for maximum attainable

voltage. Record readings.

2.7 Apply rated load and record readings.

2.8 Adjust terminal voltage for 10% below rated voltage and record

readings.

2.9 Remove load and record readings.

2.10 Repeat 2.2 through 2.8 for 10, 3 wire and 10, 2 wire voltage

cQnnect ion.

2.11 Repeat 2.1 through 2.10 at frequency of 400Hz.

3.0 VOLTAGE UNBALANCE WITH UNBALANCED LOAD

3.1 Operate unit at rated voltage and no load in 30, 4 wire con-

figuration. Frequency shall be 60Hz.

3.2 Apply unbalanced load to L1-L2 and record readings.
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3.3 Apply unbalanced load to L2-L3 and record readings.

3.4 Apply unbalanced load to L3-Ll and record readings.

3.5 Repeat 3.1 through 3.4 at 400Hz frequency.

• 4.0 LONG TERM VOLTAGE AND FREQUENCY STABILITY

4.1. Unit shall operate in the parallel mode. Operate unit at rated
voltage and rated load. Frequency shall be 60Hz. Record

readings every 10 minutes until unit has stabilized.

4.2 After unit has stabilized, record readings every 30 minutes

for 2 hours.

4.3 After 2 hours, remove load and allow unit to stabilize.

4.4 When unit has stabilized, record readings every 30 minutes

for 2 hours.

4.5 After 2 hours, apply the following load conditions for a

minimum of 40 sec.

1) Rated Load 4) No Load

2) No Load 5) Rated Load

3) Rated Load 6) No Load

4.6 Determine frequency and voltage stability by comparing readings

at time 0 with maximum excursion from these readings.

5.0 FREQUENCY STABILITY AND TRANSIENT RESPONSE

5.1 Unit shall operate in the parallel mode. Frequency shall be 60Hz.

Operate unit at rated voltage and rated load until unit stabi-

lizes.

5.2 After stabilization operate unit at each load condition shown

on Data Sheet 5 for a minimum of 40 sec.

5.3 Display one cycle, of voltage waveform on scope and observe

change in frequency of waveform when load is changed. Use

formulas on Data Sheet 6 to compute undershoot and overshoot.

, 5.4 Set frequency meter to .1 sec sample rate to observe frequency

recovery after a load change. Record readings.

6.0 VOLTAGE DIP AND RISE FOR RATED LOAD

6.1 Unit shall operate in the 30, 4 wire mode. Allow unit to stabi-

lize at rated load and rated voltage. Frequency shall be 60Hz.

-2-



6.2 Remove the load and photograph the voltage transient rise re-

sulting for one phase. Record recovery time.

6.3 Reapply the load and photograph the voltage transient dip re-

sulting, Record recovery time.

NOTE: Perform 6.2 and 6.3 for each phase, photographing one

rise and one dip per phase (6 photos).

6.4 Operate unit in the parallel mode. Remove the load and photograph

the total output voltage transient rise (1 photo). Record

recovery time.

6.5 Reapply the load and photograph total output voltage transient

dip (1 photo). Record recovery time.

6.6 Compute rise and dip from formulas on Data Sheet.

7.0 HIGH TEMPERATURE

. 7.1 Place unit in chamber and stabilize chamber at +1250 F.

7.2 Operate unit at rated voltage and rated load. Frequency shall

be 400Hz.

7.3 Repeat paragraphs 2.0, 4.0, 5.0, 6.0. Use Data Sheet 7 to

record results for paragraph 2.0, use duplicate data sheets

4, 5 and 6 to record results of paragraphs 4.0, 5.0, and 6.0.

0 VOLTAGE WAVEFORM

8.1 Unit shall operate in the parallel mode. Operate unit at rated

voltage and rated load. Frequency shall be 60Hz.

8.2 Read and record all harmonics in excess of .05% of the funda-

mental. Scan all harmonics'to 50th harmonic.

8.3 Photograph waveform.

8.4 Read and record maximum deviation factor.

* 8.5 Repeat 8.2 through 8.4 for 1/2 rated load, no load and rated

at .8PF.

" 8.6 Repeat 8.1 through 8.5 at 400Hz frequency.

9.0 SHORT CIRCUIT

9.1 Operate unit at rated voltage, rated load, 60Hz. Voltage

connection shall be 10, 2 wire. Record voltage and current.

9.2 Apply Ll-LO short for 10 sec. Record short circuit current.

9.3 Change voltage connection to 10, 3 wire. Record voltage and

currents.

-3-



- .. . .. . -- . . . . . . .

9.4 Apply LI-LO, L2-LO, Ll-L2 short for 10 sec. Record Li and L2

short circuit currents.

9.5 Change voltage connection to 39, 4 wire. Record voltages and

currents.

9.6 Apply Li-LO, L2-LO, L3-LO short for 10 sec. Record short

circuit currents.

9.7 Repeat 9.1 through 9.6 at 400Hz.

10.0 VOLTAGE MODULATION

10.1 Operate unit at rated voltage and rated load. Voltage connec-

tion shall be 30, 4 wire. Frequency shall be 60Hz.

10.2 Take photograph of top of sine wave to observe voltage modu-

lation between adjacent peaks. Record displacement between

adjacent peaks.

" 10.3 Repeat 10.2 for no load and rated at .8PF.

10.4 Repeat 10.2 and 10.3 for 10, 3 wire and 10, 2 wire connection.
* 10.5 Repeat 10.2 through 10.4 at 400Hz frequency.

11.0 DC CONTENT OF OUTPUT

11.1 Connect the GFE filter between the Inverter output and the load

in parallel mode configuration.

11.2 Operate unit at 1/2 rated load and 40VDC input. The output

frequency shall be 60Hz.

11.3 Measure and record the DC content of the AC output using the

digital voltmeter for each output phase.

11.4 Repeat 11.3 at N/L, rated and .8PF rated.

11.5 Repeat 11.2 and 11.3 at 400Hz output frequency.

12.1 EFFICIENCY TEST

12.1 Record the data as required by Data Sheet 12.

*. A2.2 Calculate output power, power factor- and efficiency. Use

formulas state on Data Sheet 12.

-
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TEST DATA SHEETS



1. INSULATION RESISTANCE

TERMINAL INSULATION RESISTAN1CE MEGGER VOLTAGE
TO CHASSIS__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

LO ?'OF 200V
Li 200V_
L2 ~ /,ePre< 200V
L3 .*, a ~1 200V

+ INPUT 3/ ~ .OOV
INPUT __ _ _ _ _ _ _ _lOOV

> 1OMEG

SA



__ _ . .v , . . .. . - - , - - -. - - '. ..

2. VOLTAGE ADJUSTMENT

(Output Connected in 30, 4 Wire Operation)

LOAD VOLTAGE CURRENT FREQ

Li-LO L2-LO L3-LO Li L2 L3 Li-LO

RATED .2,0. x; t,: -5( 14~ 0.

N/ 2- ajo2. t.> ' 0 ,

... L22 L2L _ -

RATED ,3. .

RATED r4L'

RATED -40*I"!L~~

ADJUSTMENT ±10% 60Hz ±.3Hz

REGULATION 2%

-.

4!

gli



32. VOLTAGE ADJUSTMENT

(O~tput Connected in 1,0, 3Wire Operation)

LOAD VOLTAGE CURRENT- FREQ

Li-LO L2-LO L3-LO Ll L2 L3 LI-10

RATED 2..0 /&V.2 - - v

RATED /0.6' /of./0 - .15V L.2-

N ,/0.f /0Sr.O L- ep0 1
ADJUSTMENT ±10% 6011z ±* 3Hz

RGULATION 2%

®r"



_.2. VOLTAGE AD.TUSTMENT

(Output Connected in 10, 2 Wire Operation)

LOAD VOLTAGE CURRENT FREQ

LI-LO L2-LO L3-LO Li L2 L3 Li-LO

RATED - - - . - - .

NA, - 0

- - 0 - --

RATED 3..f - - z.3 - - &o.o

n7 - . - 0 - - __

RATED 1 . - - 27.91- -r.9

RATED __.__ - - 0

_o I-- _ 6 4

ADJUSTMENT ±10% 60Hz ±.3Hz

REGULATION 2%

4

4
g

.4o



2. 'VOLTAGE ADJUSTMENT

(Output Connected in 30, 4 Wire Operation)

LOAD VOLTAGE CURRENT FREQ

Li-LO L2-LO L3-LO Li L2 L3 L-LO

RATED 12.9 /2-.2 /,.3/ . q . o,

-:A Z.20.. // . r Q 31f..

RATED /31.9 1~ .2 4.og 4.4p '/@9P*9p

RATED 135-8 q..31 &Y.U 920 3q411till
RATED Al 1 /0 /09-Z 7,7.S- 71 0S.
=N--11608.6 /07.7 /#7.e/ o. 0

ADJUSTMENT ±10% 400Hz ±2Hz

REGULATION 2%

X- -C

4t

4.

4.

.



2. -VOLTAGE ADI USTZENT

(Output Connected in 10, 3 Wire Operation)

LOAD VOLTAGE CURRENT FREQ

L1-L0 L2-LO L3-LO Li L2 L3 Li-LO

RATED /v.Z- /4 .,

jj/ I.4 ,z, /?, - ... A.. .- _.,.

_NL 1__ . .0 1 -1

RATED /06. 1 ,, 7 g - .1 - C/o'#

NA 1074 /7. -...-.3 - _9

ADJUSTMENT ±10% 400Hz ±2Hz

REGULATION 2%

'.

46

4. _,,c
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2. VOLTAGE ADlJUSTMENT

(Output Connected in 10, 2 Wire Operation)

LOAD VOLTAGE CURRENT FREQ

LI-LO L2-LO L3-LO Li L2 L3 LI-LO
,'0.0

RATED 1,1. . - _ _ _ _.

.Ii/L .3211 . - Y?9.

RATED /37 -1o9e7lO
:. __ -1,$'Z. 0 - - 3''.4

RATED __._ - - - -

RATED ___ 9 222 jf-ji I -

ADJUSTMENT ±10% 400Hz ±2Hz

REGULATION 2%

e'--

4--

. . . . . . . . . . .. . . .

A~~r .. .



3, VOLTAGE UNBALANCE WITH UNBALANCED LOAD
(Output Connected in 30, 4 Wire Operation)

VOLTAGE CURRENT FREQ
LOAD- - -

Li-LO L2-LO L3-LO Li L2 L3 Li-LO

Li-L2 LOADED zP0. 120.41/ .92 LLz 0 C

L2-L3 LOADED /,. 2 .7 /0.0 0 .3 . _

L3-L1 LOADED z L aLL 0 / __

LlL2 LOADED 119.9 11 p41.fe /fjM .06 0 404)

L2-L3 LOADED /20.' /11-r 4. 0 *L& LI 40,1

L3-Li LOADED 1/. ~4-7 6/ 17 400

VOLTAGE UNBALANCE 1%

60 Hz - ±.3Hz

400 Hz - ±2Hz



4. LONG TERM VOLTAGE AND FREQUENCY STABILITY
(Output Connected in Parallel Mode of Operation)

TIME LOAD VOLTAGE CURRENT FREQ
0 RATED //97 __3Q

10 MIN RATED . -0.0

2.0 MIN i RATED /. L. '

3.0 MIN ,RATED /

STABILIZED! RATED " . E.
0 RATED !4.' _ (.2 * .02

30 MIN RATED I / O

1 HR RATED /2O. .
1-1/2 HR RATED _________2~ a * ga- g
2 HR RATED -.0

STABILIZED, NIL /.2t-

0 N/L /./ o .5..,.
30 MIN NIL Ao./ 4 2.
IHR NIL /.2. .

1-1/2 HR NIL-

2 HR _ N/L ______0 2
40 SEC RATED __ _ _ ___ _

40 SEC N/L 1,.2o.O 0 J. .9

40 SEC RATED 1_____ _ m20.

40 SEC N/L /. 0 O ____'_.__

40 SEC RATED _______2__

.40 SEC N/L /2 .o "_ _ ___,_

VOLTAGE REGULATION: 2%, VOLTAGE STABILITY: 2%, FREQ. STABILITY: 1%

e .- x

Q 
It.



5. FREQUENCY STABILITY AND TRANSIENT RESPOLioe
(SHORT-TERM)

(output Connected in Parallel Mode of Operation)

OVERSHOOT IUNDERSHOOT
LOAD FREQ'I RECOVERY FREQ RECOVERY FREQ

RATED - I- -

RATED 40!'e

I l I.,s i -

RATED I - I - _,_.,'

NI.±± .o:_-_''__ UNDERSHOOT: 4%

RATED --. Oz OVI S11OT: 4%

NA R -:,RY: 4SEC

3/4RATED ,- .- 1.03. . . kL FR !. STABILITY:0.50/%

,N/A . ,o7. o j - - FR 2RANGE:
3/4 RATED.7- _ .____ _o _ _ ).Hz: ±.3Hz

34RATEDi - I ~t i, _.IS ______l 4 0HZ: ±2Hz
N/L i.941 -

3Z4 RATED: - e - -
N/L Tq- f.,, -

1/2 RATED - - . _. ,S ,.DO

, i. ., - -

11/4 ___E___ ._ l~l ___- _ ___. __O

2RATED. - -RATED!_

NiL 6 1

1 2 RATEi i - z I & ! 0,

1/4 RATE. o - .j,

NIL

-RATE .#00 -tNI -

RATED -- *. 0_0- S hL L

RAE

=-to
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DEFINITIONS OF SYMBOLS

USED ON DATA SHEET 6

V= Steady-state voltmeter reading at no load
LRMS prior to applying load and after removing

load.

V Calculated voltage dip during the transientperiod.

VL Steady-state voltmeter reading after appli-
RMS cation of load.

D = Measured minimum peak-to-peak amplit!:de of
the AC voltage trace during the tran.ient
period following load application.

L = Measured amplitude, peak-to-peak for AC,
of the steady-state voltage after load
application.

VR = Calculated voltage rise during the transient
* period.

R - Measured maximum peak-to-peak amplitude of
-the AC voltage trace during the transient
period following load removal.

Measured amplitude, peak-to-peak for AC, of--: the steady-state voltage after removing load.

V . Steady-state voltmeter readiing prior to
LRMs removing load.

'" - ,, ,, "
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2. -VOLTAGE ADJUSTMENT

(Output Connected in 30, 4 Wire Operation)

LOAD VOLTAGE CURRENT FREQ

Li-LO L2-LO L3-LO Li L2 L3 Ll-LO

RATED //. //.A // .) .3 .a ..

N/L 132.. i .a/3/ .. 0 ,
RATED /?2/ /3.2.. 3.2 .Zi 7.0/

1.J T~ /3fL? /3 o 6 ?.P9_9

RATED ZJ2 Z?2 2~
.0RATED __ A0P ,0A.1W LLL1. 1

ADJUSTMENT ±10% 400Hz ±211z

REGULATION 2%

(•



, m r m ~ CnrI! . u-j . ll ,, . . . : . . . ...

2. VOLTAGE ADJ-STMENT (14,' ,

(Output Connected in 1.0, 3 Wire Operation)

LOAD VOLTAGE CURRENT FREQ

Li-LO L2-LQ L3-LO Li L2 L3 Li-LO

RATED 0_. - ._

l*. NL.. - o 0 -N _._
NI32. /3, - L 0

RATED A? 4- 463 ~ *~

_____ - o 0 - ____

RA T ED 17? ,_ .- w , .,, -J0 O..

___. - €€ - -6 fo ._
ADJUSTMENT ±10% 400Hz ±2Hz

REGULATION 2%

4



2. VOLTAGE ADJUSTMENT (/9, t ./*I T"p'p)

(Output Connected in 10, 2 Wire Operation)

LOAD VOLTAGE CURRENT FREQ

Li-LO L2-LO L3-LO Li L2 L3 LI-LO

RATED 62 - - iL.-.

N/L /l.s - _ _'

RATED V2. 2 - - v2' - - ',_

- - - .

RATED ... .

RATED , _ - Lema

ADJUSTMENT ±10% 400Hz ±211z

REGULATION 2%

'4

S!

... ,

l-#0



4. LONG TERM VOLTAGE AND FREQUENCY STABILITY (6"'eNA 75.,p
(Output Connected in Parallel Mode of Operation)

HTIME LODVOLTAGE CURRENT FR=EQ

0 RATED L. .• ,a. .

10OMIN RATED a______

__ _I RATED // - 0?

10OMIN RATED

STABILIZED! RATED ZZ 9, 9 ____

30OMIN jRATED _ _

1 HR JRATED_ 5w 9
*1-1/2 HR IRATED vro. 1 p

2 HR RATED 4~e le e.*,2
4. STABILIZEDO T/L VOPTAGE t

30 MIN 1NAE 299_
IlHR L3;

1-1/2 HR NL I T/ .9 ._,.

2 HR N/L'~9___ _

40 SEC RATED . 25. I ,u

40 SE C L~______ e
4 40 SEC RATED_____,

40 SEC /L , V_____ ,________.____

40 SEC RATED I / 7 ________ .__.
',+ .~40 SE9C RAE N ./.L%'

VOLTAGE REGATION: 2 VT S -A Y 2% F. SY 1
: . VOLTAGE REGULATION: 2%, VOLTAGE STABILITY: 2%, FREQ. STABILITY: 1%

.4



I
S. FREQUENCY STABILITY AND TRANSIENT RESPONSE (/4

(SHORT-TERM) "''p1
(Output Connected in Parallel Mode of Operation)

OVERSHOOT UNDERSHOOT

LOA FREQ RECOVERY FREO: RECOVERY FREQ

RATED - - - -,NiL .o&7J4.S_ __

RATED #10,-RTED -I - b.°,,?. 4./.rI€ .,

N/ L.o,., ./. _ - UNDERSHOT: 4%

RATED ~- '1~/~j4,/~ OVERSHOOT: 4%
_._~ <. / ! -i - i . ,1 RECOVERY: 4SEC

2Z4RATED - I - . . , FRE. STABILITY:.5%

_ _,,4 FREQ RANGE:
16/4 RATE0 - -z: ±.3Hz

N/L .. ' < / - - I,.400Hz: ±2Hz

3 RATED' - 4,2

NA 1.030 <. A.! - _ .

, ~. - - .,. . , s ,,.t
t L .o~U. ' .% - I -

-1/2 RAT Edi -1
N/_ _32219

14. RATE - - /..C ,€. ". 0 L
/.- - .1l/4 RATED - - 99, 9.

..

1RATED -/

RATED - 5e&

S __AIL_

RAE
NA look
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8. VOLTAGE WAVEFORM - DEVIATION FACTOR
(Output Connected in Parallel Mode of Operation)

_ _ OUTPUT DEVIATION

LOAD FREQ

RATED .2. 35*~

1/2 RATED 60 7
N/L .

RATED .8PF 2
RATED 400

1/2 RATED I, 9oZ

RATED .8PF ____ J..2?.

10-6%

p-6.4



0 9. SHORT CIRCUIT

SHORT CIRCUIT
_____________VOLTAGE CURRENT CURRENT

*VOLTAGE CONNECTIOL FREQ L1-L2.L1-LO L2-LO.L3-LO Li L2 L3 L11 L21 L3

9 10 -2 WIRE -- -- 4
*10 -3 WIRE 60HZ __31_49 .3-

-0 - -WR/.2.2t ;- -Y -373

0- 2 WIRE /1.

10 - 3 WIRE 400H2 A. 0312- 13k 0

30 - 4 WIRE -/. 0- 0 g.2. Iz 1,P. __3



10. VOLTAGE MODULATION

VOLTAGE MODULATION

OLTAGE CONNECTION LOAD .REQ L1-L2 L2-L3 L3-Li LI-LO L2-LO L3-L0

RATED -V _ " _.' .SV' . .S-

NL60Hz zv . , ')p IV

3 0 - 4 W I R E . R A T E D .8 P F __ _ _ _ _ _ _ .4vI.__ _

RATED . . 2. /.4V yV 1,26e

N/L 400Fz '., _____ .____ ,,p" . ,2

RATED .8PF__ /.k' ,J /,)' /f4' ,'V /__/

______________ _______ _____VOLTAGEMODULATION

OIJTAGE CONNECTION LOAD FREQ Ll - L2 Li - LO L2 -LO.

RATED _ _ _ _ , _• _ _ _

/L 60Hz ,q/__ _____ .,

19f r 3 WIRE RATED .8PF ___ SW

RATED '3 ___

'/L 400Hz .,,, .,,I

I RATED .8PF_ /.j" .,,V _ ,__

VOLTAGE MODULATION

,VLAECONNECTION LOAD ..REQ Li - LO

-RATED 9
" N60Hz _ ___

- N - 2 WIRE RATED o8PF - _ __ _

RATED ,. .

N 400Hz •/V,

___ __ RATED ..8PF -J



11.0 DC CONTENT OF OUTPUT
(With Filter on Output){

Lc

(Output Connected in Parallel Mode of Operation)

DC CONTENT OF OUTPUT LOAD
OUTPUT FREQ COND

60 RATED

60 1/2 RATED

60 N/L

60 RATED
.8PF

400 RATED

... .- 400 1/2 RATED

-_400 N/L

400 RATED
.BPF

(100mY)

4



" - -- ' ' " - - , - - , - - . ." • " ' ' -U.. "-.' . : . .. - '-: < : ' . : - : - . - , : . . - - . . : -

12.0 EFFICIENCY

AT: 40VDC INPUT INDUCTIVE
60Hz OUTPUT FREO LOAD

(Output Connected in 30, 4 Wire Operation)

LOAD CONDITION 1/4 RATED 1/2 RATED 3/4 'RATED RATEDRTED
-"_UNITY UNITY UNITY UNITY NDUCTIVElf

-.OLTS - Mo 0 ,. 0 1'
J --_

DC INPUT -AMP S L 7 q ~ 1.
_________WATTS L &.L ±..P ~ oI -

AC OUTPUT Li-=----__ __,_____ _T___ /4 9
VOLTS (Vl) L2-L - - -

_V _ _) IL2 ' -L3-LO- - -

,AC OUTPUT L.-L. .. 0,
LTS (V2 )- - . I . 2 . / 2 _

AC OUTPUT L d
AMPS L2___2___L

TRUE POWER ___.~../~p4 4~

LOWE3 .22- # - - 7 -f 74 "w .±Yo.2

.P. l. 2.

22 ,_NC _ _L 22
TOTAL TRUE POWER-

TOTALAPPARENTPWR _____ _________ ____

EFFICIENCY %19 1 v -o

: l = iTOTAL TRUE POWER x 100
DC INPUT WATTS

* REGULATION: 2%,,



AT: .OVDC INPUT

60Hz OUTPUT FREQ

(Output Connected in Parallel Mode of Operation) C j L. /  2)J

LOAD CONDITION 1/4 RATED 1/2 RATED 3/4 RATED RATED RATED

UNITY UNITY UNITY UNITY , INDUCTIVE

VOLTS 4/o.o 0,,o.o ,,,/0.0 - °
-DC INPUT AMPS .2/5.2 2 3 t/-

WATT Lvs ,,9 0.4V .2 2. .g, ,,,

AC OUTPUT (vi) - - - - I _.$

AC OUTPUT (V2).2A ~ .IZ~ ~L2~ 2 L
.-AC OUTPUT AMPS &L '.~~~L~L.4~
* TRUE PWR (V2.A) *A),(. 22 .aL3LL.. !?az/.
:APPARENT PWR 1 - - i____'

.(V. -.A )(

EFFICIENCY (%) 7 -1,

EFF = TRUE POWER
DC INPUT WATTS

' REGULATION: 2%

-'. ... ........... .. ..



AT: 60VDC INPUT INDUCTIVE

U 60Hz OUTPUT FREQ LOAD

RL 
.:.

(Output Connected in 30, 4 Wire Operation)

LOAD CONDITION 1/4 RATED 1/2 RATED 3/4 RATED RATI') RATED
"_____ UNITY UNITY UNITY UNITY !1NDUCTIVE

VOLTS C. 04.o L.

R-DC INPUT ~AMPS/SP 06_ _

AC OUTPUT .1.-L0- _--,

VOLTS (V 1) L2 -L0 -.... -_/LL "

L3-LO - I/I ' -- - - I /-e. "',. 4 J. i/'..L: Z "

..-AC OUTPUT .9
ITS 1 L3L 0  L . - _- . ___

-:TRUE P OWER___* ~% I

::(VI. A) L2I__ _ _ _ / J 0
PR. Li 1 - - I __2-_ .___17

T2 y I".L- --____-__._j -. ,,
.. ..... L3 ..- - 4 ; ,f

TTAL APPARENT PWR - Y ,

L3 - -2927

R TOTAL TRUE POWER
- FF DC INPUT WATTS 1
" REULATI ON: 2%

• EG2. ; "., T '" : - 2%'

_. ..T . . . . . _ . - . . , . . . .. . . . . ..:.. . . . . . .. , . . , _,



AT: 6OVDC INPUT

60Hz OUTPUT FREQ

(Output Connected in Parallel Mode of Operation)( 0,J ______,_

LOAD CONDITION 114. RATED 1/2 RATED 3/4 RATED RATED RATED
UNITY UNITY UNITY UNITY INDUCTIVE

VOLTS . &0,0 .J~o __.,_

-DC INPUT AMPS j 224
WATTS / O.O / . ,,-. 3,42_..

I AC OUTPUT (Vl) _ -- 93.
AAC OUTPUT (V2) ._ ..

AC OUTPUT AMPS 1..2.3 -7 2.5. 7 .2 .67 30 3"
TRUE P _ __R 2 A ) " 2 .9 2£ "  AL/.

. PAET PW'. (vV . A)' n- (o.
'V2 eA --

L PUCENCY L __)__,_. .___._. (,_7._. __'___7'

,.-F

LEDT TRUE POWER
DC INPUT WATTS

REGULATION: 2%

. - - .



AT: 40VDC INPUT INDUCTIVE

400Hz OUTPUT FREQ v LOAD

-R L

(Output Connected in 30, 4 Wire Operation)

LOAD CONDITION 1/4 RATED 1/2 RATED 3/4-RATED -RATED RA ED
UNITY UNITY UNITY UNIT tINDUCT.TVE

VOLTS 90.0. ____ ______ &1440

DC INPUT AMPS ,- '-,

IWATTS 211 __ Za&ee WZ-0 -37, 3-

AC OUTPUT 9L-Lo I - K - -

VOLTS (V) L2-oQ - - -,,
- L3-LO i - . , . - i - -. / ,f !

L.-L:o /12o.3 1,/..,,,.'-: ,, ~ ij ',:o .7/-j
AC OUTPUT 1 / 1_/._,,. __,,_,._i______ 9/.,VOLTS .- .. ___.__/_o,__,_,.0 !,, ,.i ; -

(V2) W

TRUE POWER L ~L ~ 5*

L3NL - - -

AC UTP, UT L2 - I - 1 - ! - .i

(V1 CI) L3 - I I 1
V2.A L2 02. 9. .L~.

TUEF TOTAL TRUE POWER
' F' " DC INPUT WATTSXI0

REGULATION: 2%

(V2*A- )

" " : . . .",L3 :"' 2- 7 C" '" !Z 2 " '"k " ' " ' 1 . . I' " "



. •

AT: .40VDC INPUT

400Hz OUTPUT FREQ

I

(Output Connected in Parallel Mode of Operation) I ( jj j r"
LOAD CONDITION 1/4 RATED 1/2 RATED 3/4 RATED RTED I RATED

I UNITY UNITY .LNITY 12:ITY .INDUCTIVE

VOLTS . .1.0 4 0j OO 1 .a
2 DC INPUT AMPS L 5! rz _y-' 7o... Z ' X

WATTS 2E Tz 2 i%-o2 0 .
AC OUTPUT (V!) I I- . - //7.4

AC OUTPUT (V2)

AC OUTPUT AMPS -2_____ /,~ 4P .. .V

APPARENT PWR .7 o1

V._ - 2 -A . '7
EFFICIENCY (%)

EFF TRUE POWER X 100
,, EFF = DC INPUT WATTS

REGULATION: 2%

VI



AT: 6.OVDC INPUT

40 0Hz OUTPUT FREQINUTV

RL: RL

(Output Connected in 30, 4 Wire Operation)

_LOAD CONDITION 11/4 RATED 1/2 RATED 3/4 RATED RATED -ATD
UNITY UNITY UNITY _UNITY ',INDUCTIVE

.DC INPUT AMPS- _ --L A1. " 1

VOLTS (vi) L2WTTS1,02 JI ivoI2s cQ - I -- - I - f Ii_.__

1,3-1,0 - - - i - !1i£.€'
____0 Y.2_ 0± L2LL22.0~

- -C OUTPUT.V S/ 2.20 /Z 9 ! .
'T (V2) _ _2-0 - .. .

-. . - ,9i. ,i. / .i '9.. ,.
..PC OUTPUT

L3 A ___ -!Y_ e
tLl 42.2A 4LL / 6L 2. .(/ Zo k

TORUE POWER I

APPARENT Ll ' 2%-, o
-W ' T T POWER 

P.F. L - X 00

*rTLTRUE POWER 0 ef l .2.22 ___C __

l*TAL APPARENT PWR 20 3 492

__ _
TOTAL TRUE POWFrR

EFF = DC INPUT WATTS X0

REGULATION: 2%

,3Z



AT: 6OVDC INPUT

400Hz OUTPUT FREQ

p

(Output Connected in Parallel Mode of Operation) id ,; ., ,*,

* LOAD CONDITION 1/4 RATED 1/2 RATED 3/4 RATED RVPED RATED
UNITY UNITY UNITY -ITY INDUCTIVE

VOLTS (OO . .

DC INPUT AMPS lie- WATT2.2S7 A 00
----JWATTS ILLL 1/ 1'34-. 2 M7 e -Se- 4. i J?354.6

A AC OUTPUT _(Vl)_____-- ____

AOUTPUT 402  19.L1L ~ J ?.
AC OUTPUT AMPS 2"

TTEPWR NV2*A) I~ L -el.Y 91. .2_!Y

A R N T~(V 1. A ) , - _ _ _ _

-P..F (0. ~
V *A '?7 f

,P40 ,,

*EFFICIEPNCY ()____ ____I ~~.

EFF RUPOWER 10EFF =DC INPur WATTS X10

4 REGULATION: 2%


