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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
EMIR302. |

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-C0012.
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ISCUSSION
RRE The tests were performed per Test Plan with the results recorded
!I on applicable data sheets. The Test Plan is located on the follow-
i ing pages. The completed test data sheets are located in Appendix
B 1.
. Summary of Tests
o Data Sheet
P Test App I, Page... Remarks
E: 1. Insulation Resistance 1 Passed
o 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.ce 15 thru 20 Passed
8. Voltage Waveform 21,22 . Passed
9. Short Circuit 23 Passed
10. Voltage Modulation 24 Passed
11. DC Content of Output - - .
(See Note 1) goX vs 5% w‘u:uj
12, Efficiency Test 26 thru 33 Rpoved
NOTE 1: The DC Content of Output,Test 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) au.rj‘ foo ¥y luor/-'j -
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NOTE:
2,

1.1

EMIR302 TEST PLAN

INSULATION RESISTANCE

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

unit chassis.

Repeat paragraph 1.1 for L1, 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.

Input voitage for tests of paragraphs 2.0 through 10.0 shall be 40VDC, 1

0 VOLTAGE ADJUSTMENT

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

2.2

2.3
2.4

2.5
2.6

2.7
2.8

2.9
2.10

2.11

3.1

3.2

connected in 3@, 4 wire configuration until unit stabilizes.
Frequency shall be 60Hz,

When stabilization has been obtained, record readings on Data
Sheet 2.

Rerove load and record readings.

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

Apply rated load and record readings.

Remove load and adjust terminal voltage for maximum attainable
voltage. Record readings.

Apply rated load and record readings.

Adjust terminal voltage for 10% below rated voltage and record
readings.

Remove load and record readings.

Repeat 2.2 through 2.8 for 1¢g, 3 wire and 1¢g, 2 wire voltage
connection.

Repeat 2,1 through 2.10 at frequency of 400Hz.

VOLTAGE UNBALANCE WITH UNBALANCED LOAD

Operate unit at rated voltage and no load in 3¢, 4 wire con-
figuration. Frequency shall be 60Hz.
Apply unbalanced load to L1-~L2 and record readings.

=)
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3.3
3.4
3.5

TR TS T, W O wocw = w - - -

Apply unbalanced load to L2-L3 and record readings,
Apply unbalanced load to L3-Ll and record readings.
Repeat 3.1 through 3.4 at 400Hz frequency.

LONG TERM VOLTAGE AND FREQUENCY STABILITY

4.1,

4.2

4.6

5.1

5.3

5.4

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.

After unit has stabilized, record readings every 30 minutes

for 2 hours,

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

When unit has stabilized, record readings every 30 minutes

for 2 hours.

After 2 hours, apply the following load conditions for a

minimum of 40 sec.

l) Rated Load 4) No Load
2) No Load 5) Rated Load
3) Rated Load 6) No Load

Determine frequency and voltage stability by comparing readings
at time 0 with maximum excursion from these readings.

.FREQUENCY STABILITY AND TRANSIENT RESPONSE
Unit shall operate in the parallel mode. Frequency shall be 60H=z.

Operate unit at rated voltage and rated load until unit stabi-
lizes. )

After stabilization operate unit at each load condition shown
on Data Sheet 5 for a minimum of 40 sec.

Display one cycl» of voltage waveform on scope and observe
change in frequency of waveform when load is changed. Use
formulas on Data Shecet 6 to compute undershoot and overshoot.
Set frequency meter to .l sec sample rate to observe frequency

recovery after a load change. Record readings.

VOLTAGE DIP AND RISE FOR RATED LOAD

6.1

Unit shall overate in the 3@, 4 wire mode. Allow unit to stabi-
lize at rated load and rated voltage. Frequency shall be 60Hz.

DT U P W




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 fecovery 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.

HIGH TEMPERATURE

7.1 Place unit in chamber and stabilize chamber at +125°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.

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.

SHORT CIRCUIT

9.1 Operate unit at rated voltage, rated load, 60Hz. Voltage
connection shall be 1@, 2 wire. Record voltage and current.

9.2 Apply L1-LO short for 10 sec. Record short circuit current.

9.3 Change voltage connection to 1%, 3 wire. Record voltage and

currents,

LR P I SR R S SO UOUNE (I RSP U S P N U U N U



10.0

12.9

9.4
9.5
9.6

9.7

———— T T WY 2w v v =~

Apply L1-LO, L2-LO, L1-L2 short for 10 sec. Record Ll and L2
short circuit currents.,

Change voltage connection to 3@, 4 wire. Record voltages and
currents.

Apply L1-LO, L2-LO, L3-LO short for 10 sec. Record short
circuit currents., =

Repeat 9.1 through 9.6 at 400Hz.

VOLTAGE MODULATION

10.1

10.2

10.3

10.4
10.5

Operate unit at rated voltage and rated load. Voltage connec-
tion shall be 3@, 4 wire. Frequency shall be 60Hz.

Take photograph of top of sine wave to observe voltage modu-
lation between adjacent peaks. Record displacement between
adjacent peaks.

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

Repeat 10.2 and 10.3 for 1%, 3 wire and 1¢, 2 wire connection.
Repeat 10.2 through 10.4 at 400Hz frequency.

DC CONTENT OF OUTPUT

11l.1

11.3

11.4
11.5

Connect the GFE filter between the Inverter output and the load
in parallel mode configuration.

Operate unit at 1/2 rated load and 40VDC input. The output
frequency shall be 60Hz.

Measure and record the DC content of the AC output using the
digital voltmeter for each output phase.’

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

Repeat 11.2 and 11.3 at 400Hz output frequency.

EFFICIENCY TEST

l2.1
22.2

PP LV PP U WU St W . WL

Record the data as required by Data Sheet 12.
Calculate output power, power factor- and efficiency. Use
formulas state on Data Sheet 12.

-l

PP PSP U UL S PN DY W W W P P S T S TP
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l. INSULATION RESISTANCE

TERMINAL INSULATION RESISTANCE MEGGER VOLTAGE
TO CHASSIS

LO 2rze0 Mre 200V

Ll 2700 PIES 200V

L2 P I/0OMEL 200V

L3 D/e0 ME L 200V

+ INPUT 2 /08 W& ¢ 100V

— INPUT P/t E < 100V

> 10MEG
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VOLTAGE ADJUSTMENT

(Output Connected in 3¢, 4 Wire Operation)

REGULATION 2%

LOAD VOLTAGE CURRENT FREQ
$§:\§>\:\ Ll-10 | L2-LO L3-L0O L2 L3 Ll-Ld
RATED _|/20.2. | /2¢.2 |120.5 [7.3£18.3519.3]|c0.2/
N/L [2¢-2-1120.0 |/20.0 o |0 srf,ﬁ
N/L /32.211232.2 1321 | o |0 |c2.
ravep  |/32.0 |132.3 |132.46/491319.44 599
N/L [25.2.| 1251 |2257) 0 | P 15179
RaTED /247 | 125/ (13545193719, 2
raTED | /08 |708.]1 |/08-Y l7 63175574866 06
N/L /08.] {y05-6 |/07.9 o |9 |s544
ADJUSTMENT *10% 60Hz *.3Hz

PP I S G G Y

e la s . y -




2.

VOLTAGE ADJUSTMENT

(Output Connected in 18, 3 Wire Operatioh)

LOAD VOLTAGE CURRENT | FREQ
Fi:\§j\2\ L1-L0 | L2-L0 | L3-L0 |11 |L2 | L3 |Ll-10|
raTeD |/28.0 |/20.2| = lgyzlieaz| = lee.02)
N/L [(20.2 | 71R0./ - o e |~ 159.99
wo 320 \s32¢41 - lole |- .oj
raTED [/3/.§ (/320 " 1948 /Jﬂ ~__lge-e0
N 25312528 T 010 |~ |lse9
RATED |/33.8 |/24. 9] = 19.33l/8¢5 " |59
RATED _|/08-6 |08/ | ~ 7«1'5!'/'/-9* -

N/L /08.[ (/08.0 | - ol c}|- |5s999

ADJUSTMENT 10%

REGULATION 2%

PRSP 5

60Hz *_ 3Hz
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2., VOLTAGE ADJUSTMENT

(Output Connected in 1@, 2 Wire Operatioh)

LOAD VOLTAGE CURRENT | FREQ
\\\\ 11-10 | L2-L0 | 13-Lo |11 {12 | L3 | L1-LO]
f‘ RATED |/20-01 - - bfzsl - | - lgo.0/]
3 8 Wze0] - = lol-1-Yeon
- N/L 1224 - - lol- |- ls9.99
‘.f! : | RATED _[/3/.% = = 2794 - - _l6o-05
3 ) A V- v A - lol- |- ls49s
raTED |/34-6| - - brad - | - ls999
RATED |/0§-6| - - s - | - 03

N/L /09./ | - - lo]-1 - .

ADJUSTMENT %10%
REGULATION 2%

. "L
PP PP W G W G S S W G Wty

60Hz *_,3Hz

- v . W
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2. - VOLTAGE ADJUSTMENT - ¥
;::_ . -
- (Output Connected in 3@, 4 Wire Operation)
LOAD VOLTAGE CURRENT | FREQ
\\\\ L1-L0 | L2-10 | n3-zo |11 (12 | L3 |r1-10
RATED _1/20.1 |/20-2 |/20-4 |9.28\%.3¢|2.1114/00.03
= (5 ls20.t 10199 \1vg5lolo |6 139s
wvo  {/32.01732.2 17318 | el 0 |0 |3949
h RATED | /31.9 (722.3 |/3.2.315.08\6.1¢\5.00<Jss.2
8 w7343 1734.8 1342 0| o | @ |398
ratep  |/34.3 |f3522 |/35.8 19,3]19.5¢ 9Jo&a
F o RATED | /09-0|/05-8 | /08-2 |7.47|7.50 |2.40 lfe0.c3
S N/L 7086 |707.7 ls07.¢/| o |0 | 0 |3999
ADJUSTMENT +10% 400Hz +2Hz
- REGULATION 2%
-
2
[
4
-
1
.
:
4
i
3
s
e
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2. ' VOLTAGE ADJUSTMENT

(Output Connected in 1%, 3 Wire Operation)

———_ g - S —————— e ———

ADJUSTMENT 10%
REGULATION 2%

LOAD VOLTAGE CURRENT FREQ
\\\ L1-L0 | L2-L0 | L3-LO { Ll {L2 | L3 |L1~-LO
RATED _|/24.2 | y20./ - 30l /¢ dq - |Y2a.
N/L [2.8 |/9.5 - o lo - _13929.43!
N/L /132.] 1/32.0 | - oloc | - %@L
RATED /3.1 |732./ - 19.421/844 - Kfss.01
e va 134413521 - o160 | - l392¢
o raTED | /3SY /g:‘/- -~ 19.321/851 -~ 13994
: e ratep (/O&/ 11707.8 \ - 19481483 - leo
: s re2glre7.3| - | ele | - |93

400Hz *2Hz




(Output Connected in 1¢, 2 Wire Operatioh)

2.

VOLTAGE ADJUSTMENT

ADJUSTMENT *10%
REGULATION 2%

400Hz

LOAD VOLTAGE CURRENT | FREQ
“\\ L1-10 | L2-L0 | L3-Lo | Ll (L2 | L3 L1-Loi
RATED | /RS.-2] - - - l/oo.ol
N/L /] - - ol - 1344.9
N/L s32.1| - - le - | = 1399
RATED |/3/.7 - - lglj - Jsa.0
N/L 135.2) - - 10} - 396.4.4
ratep |/34.57] - - loagt - 3999¢
RATED _{/07- - - 29 - 1/00-1
N/L_ /67.7f - - O | - -’Lfogi;

*2Hz
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3. VOLTAGE UNBALANCE WITH UNBALANCED LOAD

(Output Conunected in 3¢, 4 Wire Operation)

VOLTAGE CURRENT FREQ
LOAD
L1-L0 | vL2-L0 | L3-L0 | Ll [L2 |L3 {L1-LO
L1-L2 LOADED |/20.Z {/20.0|/20.4/ /821182 © )
L2-L3 LOADED | /20.¢ |/20.2. |/20-0 | © |1.82 z.fi_xa
L3-L1 LOADED |/20./ | JR0.¥ L 12821 © 12.821 >
L1-L2 LOADED |//9.9 119.4 | 2197 V-92|296] O | 40)
L2-13 LoADED |/20-¥4 1 149.9 | 179.5°| © |92 /871 409
L3-L1 LOADED |/7 %99 1)206.01//4.2 |1.8/] © |/.82] 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 ! /222 24.90 1 ¢o.03
{__20 MIN | RATED ! /)92 2. FPF  £0.03
20 MIN | RaTED | L2 7 24 PY 140.03 |
3oMIN ! RaTED | /7T 24.P¢ é.03 |
sTABILIZED! RATED | /2.9 2. £ ’.
0 RATED | r/!?.fﬁ’ 24 PE | ¢o.02 |
30 MIN RATED | /=22 .0 2 P2 | Lo,o3]
1 HR RATED _| =20.0 42'5/,? 2 V\4a,e3
1-1/2 HR RATED | /2.9 2Y P2 4o.03
2_HR RATED | 220 .0 |2/ P l4e.03
STABILIZED! N/L 20,/ o 59.99
0 N/L 20,/ o 222
30 MIN N/L A0 ./ o £2.22
1 HR N/L /20 ., © Q .
1-1/2 HR N/L L2l .0 0 |
| 2 HR N/L /20,0 9 15222
40 Sec | RATED /2.2 24 PP 1Lo.03
40 sec | N/L /.20.0 'R
40 SEC | RATED /2 9 Y, Po0 | 40.03
40 sec | N/IL /20 .0 © 162993
40 SEC | RATED 229 =290 152 92
40 SEC | N/L 20 .0 i) .03 |
VOLTAGE. REGULATION: 2%, VOLTAGE STABILITY: 2%, FREQ.

T-9

PO G T W G -

PRI . GNP SO W |

STABILITY: 1%
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(SHORT-TERM)
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FREQUENCY STABILITY AND TRANSIENT RESPUnokL

(Output Connected in Parallel Mode of Operation)

OVERSHOOT | UNDERSHOOT

LOAD

| RATED

| N/L,
RATED ! f L ge0.
N/L 3% £.15 | - | - X

| RATED -1 - (o5l 215 40.02
N/L 052 L. IS i -1 - is99
RATED -t~ teshl 2SS (ps.0z)
nve  LeSAl 245 | -3 - i579.99
3/4RATED ! - | ~ i.03h: £.1S izpn.0/]
N/L T3 £.1S i - -  is6.4
3/4 RATED, - : - (.3% £.1S 146-2/]
N/L 1,037 &£.ys i -1 o .
3/4 RRTED - ! - 103% £.1S ge.or]
N/L 03! . /S -} - ,5592 ,
1/2 RATED - ! - 037 <. (S if6.00]
N/L 02 % <. ys | -1 - 156.99]
1 /2 RATED) - | - % .15 (to.0p]
N/L ol < gt -1 - 59.99 |
1/2 RATED - | ~ 2% £.15 1¢0.00

| N/L »27 “Z.1S = i ‘= <9.96
1/4 RATE - -~ 2%l 2. 1S \bo.00
VL (el £.1S ) - - 15999
1/4 RATED - ~ 2%l .15 | bo.00
| N/L 01 %] L. 1S) - = £49-99_
1/4 PATED - ~ 3Rl £.1S | bo-co
NL 2%l 2,18 - - 6.4
RATED - ~ 057 £.1S | Lo-02
N/L #5%| £. 1S ) - - $9-99]
RATED - - oSA L. (S | £LB-02
N/L Wo5h| £.15 1 - - $9-99
RATED - - 5% <.-1S | Go-02

LN/L Y I K - - £549.99

UNCERSHOOT: 4%
OV:i'RSHOOT: 4%

RE VERY: 4SEC

FR . STABILITY:0.5%
FR ) RANGE:

JHz.: - *_,3Hz
4 OHz: *2Hz
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V. =
NLpus

Vb =
V. =
Lpus

D =
L =
Vh =
R =

P—

P — T T

DEFINITIONS OF SYMBOLS
USED .ON DATA SHEET 6

Steady-state voltmeter reading at no load
prior to-applying load and after removing
load.

Calculated voltage-dip during the transient
period.

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

Measured minimum peak-to-peak amplitude of
the AC voltage trace during the transient
period following load application.

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

Calculated voltage rise during the transient
periOdo

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.

Steady~state voltmeter reading prior to
removing load.

R .
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2. - VOLTAGE ADJUSTMENT ///,4 ”"""'72_” o )

(Output Connected in 3¢, 4 Wire Operation)

REGULATION 2%

LOAD VOLTAGE CURRENT FREQ
1\\\\ L1-10 | L2-10 [ 13-1o |11 {12 {13 |L1-LO
ratep M 2C\ /P L N /1221833 1940|2.20 0.0
w221 //2.4\ 191 e | e | o BFsy
N/L /f32.0] /32.21/3/. b © (o Bi27
RATED |/.32./1,32.21/252190910.42 9.9/ Hes.02
N/L 1221 /3531 /3¢¢ o | o | 6 129953
raTED /3Y.7 | /24.2 (434 D19.3/]| 9.3510.32V05.22
RATED | 0L/ | /000 \ /0P 4240 049p |2.40 %004
N/L 0ol /0272176244 2| o | ¢ BP2S

ADJUSTMENT *10% 400Hz *2Hz




2. ' VOLTAGE ADJUSTMENT  (H/CH TEmp)

(Output Connected in 1¢, 3 Wire Operation)

LOAD VOLTAGE CURRENT | FREQ |
n\\ L1-10 | L2-L0 | L3-10| 11 {12 | L3 |L1-LO
RATED W20.0 | /2L - 12331/¢.é
N/L 2L 1722 | - oo
N/L 22,/ |£22.7 - elo
RATED Y22.32 1/22./1 - W/t
| N/L 12¢21/35.¢e | - | ol o
RATED /24 F\/3%. 6| - 3¢ VEST
|raren \2f o) /022 - tM/ 4Pl - |sbo.oc
N/L L62.51 /6723 - 6 o | - 13327

ADJUSTMENT *10% 400Hz *2Hz
REGULATION 2%

S lialw  maaiaoa



2. VOLTAGE ADJUSTMENT [/ M/CH TEmp)

(Output Connected in 1¢, 2 Wire Operation)

! LOAD VOLTAGE CURRENT FREQ

- \\\\ L1-10 | L2-10 | L3-LO§ Ll L2 | L3 |L1-LO
RATED |L27.0 | - - 25/ - ~ |§%0.0
N/L 0.0| - - ol- |- B32:
N/L [ 22.0L] - - 61 |- .{}
RATED V3,20 | - - 72 - - Weac.o
N/L _j;fi/d - -1 1- |- 7
RATED F¢. 2| - - JQ}_Z - | -89
ratED | /20| - - 2.5 - - ﬂ&mon
N/L 762.21 - - lel. |- g5y

ADJUSTMENT *10%

REGULATION 2%

400Hz *2Hz

rf
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T W WTNLWLUN

“ e
e
h Sttty Te

bt vy e v -
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_ TIME LOAD VOLTAGE CURRENT | FRZQ
» 0 RATED 2 2 A Yo . so
t 10 MIN ! RATED ; 2.2 257 g 03]
- 20 MIN | RaTED | /4 2.7 25.0 |o.0op)
3o MIN ! RaTED | /9.2 25,0 Woe0?
staprLizen| RaTED | /2. P 25.c_ |swe.0)
0 rRaTED ! /2 9 24 9 \sve.09
30 MIN RATED | /7.9 249 CYYVA
| ) HR RATED | /9. 9 A2 (%0c.29
1-1/2 HR | RATED ! /7 9. 9 2.9 |ss.0p
2 HR | raTED ' 40p o 2.2 .62
STABILIZED! M/L 2429 o 353.73
0 N/L 792 o 23|
30 MIN N/L 222 2 o 9 22
1_HR N/L L2257 o B9 57
1-1/2 HR N/L 2227 ) 35202
| 2 HR N/L /o4 Pz 9722
40 SEC | RATED L0 .0 250 1449, 0.
40 SEC | N/L L7 9 ) 5273
40 SEC | RATED L20.0 25.0 (R
40 sec | N/L 2.9 = E?_LQ 2]
40 Sec_| RATED L20. 0 25.06 Woo of
40 SEC_| N/L 2. 2 o____B5273

4. LONG TERM VOLTAGE AND FREQUENCY STABILITY (; Hren 7EmP)

(Output Connected in Parallel Mode of Operation)

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

AS




RS e s SR ~ ‘r——-*v«.-__v_._:]

5. FREQUENCY STABILITY AND TRANSIENT RESPONSE (A/CH 7 gmp)

(SHORT-TERM)
(Output Connected in Parallel Mode of Operation)
OVERSHOOT UNDERSHOOT
:(] | 1L.OoAD FREQ‘ RECOVERY FREQ : RECOVERY ' FRE

i RATED - - [ . | 0. /L |
N/t 024 L ./5 | | m
RATED -1 - 1067 4 /S

' N/L 06l £ .45 | - - izjﬂz

| RATED - - 062l L./5 Yos. 1t |
N/L o L. /4S5 | - - 1399 93| UNDERSHOOT:4%

—

RATED - - 00%| £./S5 |40./4 | OVERSHOOT: 4%

N/L F,00%! £ ,/5 1 29992 RECOVERY: 4SEC
_3!4RATED3? - | - .oﬁ. < jS' /00 8.¢9| FREQ. STABILITY:0.5%
N/L i g{?,x <. /Lc - i {29992 FREC RANGE: .
3/4 RATED' - | - LoD & ,gi Ypg.08] 60Hz: *.3Hz

N/L “.q% <. /S , i 99,97 400Hz: *2Hz

3/4 RATED . oyl L ./f v0.09 |

N/L 1 .ojﬂd <, /{' - | - 99,92

1/2 RATED - | 03%| 2./ lane.et

N/L | .37, <./5 - - 229.92

1/2 RATED - - 37 £L.,/S 4ol
N/L .6370' £ ./5 -1 - 29973

I\ )

1/2 RATED - - .03%1 <. /S 4. 0L
N/L 3% <L ./5 - - ] |
1/4 RATED _ - - WIAl £ .25 1299.9¢
E N/L YA - -
E;__ 1/4 RATED - - Ol <. /8
E‘,‘ | N/L %l L. /25 | - -
- 1/4 RATED _~ - o7 2 75
o N/L Jolhl <. /S - - :
- RATED ;- - oA < 4S5 |$75./¢
:! N/L ML, 23 - - 24
_ |RATED - - Wbl £./5 944__4(_

. N/L ol <. /5 | - - 179997

F:_.~ RATED - = | L. 28 . 2
- laa e ss T T - Tes957]
;

<&
!
. o 6 3

T-19
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H 8. VOLTAGE WAVEFORM - DEVIATION FACTOR

{(Output Connected in Parallel Mode of Operation)

" . OUTPUT DEVIATION
o LOAD FREQ
E‘ RATED 2.35 7o
o 1/2 RATED | o 2 20 7
N/L 2.25 7% .
- RATED .8PF 2. 95 P
'3 RATED 400 2,709
1/2 RATED LY.
N/L o /14 ?o
RATED .8PF 3.2 7
® | 16 - 6%

T - -y B > P N A AP Sy - g

.o e cem—




9. SHORT CIRCUIT

SHORT CIRCUIT

VOLTAGE CURRENT CURRENT
VOLTAGE CONNECTION] FREQ {L1-12[.L1-L0O|L2-L0 L2! L3
14 - 2 WIRE - //7? - -}-
1g - 3 WIRE 60Hz /290 ;4,3§ -
3¢ - 4 WIRE - YR0.0 |420.0 !/V-o 5/3-1'
- |1g - 2 wire - \/oel - -1
b 14 - 3 WIRE 400Hz 42 0.0|429.0 ¥4, bl -
- 3¢ - 4 WIRE - /29149292 21224
»
T
vs
T-¥3




PP————

- 10. VOLTAGE MODULATION
n VOLTAGE MODULATION
lVOL’I‘AGE CONNECTION LOAD FREQ ) r1-12 | 1.2-L3 { L3-L1 {L1-L0 | L2-10 | L3-LO
. N/1, 60HZ 2V eV 2V 14 IV "V
g 3¢ - 4 WIRE. RATED .8PF By |V | 1SV | SV eV | Ly
RATED 2V | 2LV | 24V r2v| pgev| 7SV
N/L 400Hz 2V v 2V WV i 'Zl/
RATED .8PF /9 | 2.2V LIV Luv | sev | 2V
. VOLTAGE MODULATION
IVOLTAGE CONNECTION 1OAD FREQ |11 - 12 | 11 ~10 | 12 - 10
® Q RATED '5-V 0¢V ayV
' N/L 60Hz X4 Y4 oV
-l 1 - 3 WIRE RATED ,8PF oV SV oV
& RATED /3y -Gy .oy
' N/L 400Hz v NV /Y
RATED .8PF /5y /I 42V
VOLTAGE MODULATION
OLTAGE CONNECTION LOAD *REQ_ Ll - 10
- | RATED .V
N/L 60Hz Wi
1g - 2 WIRE RATED .8PF SV
RATED Ry d 4
b N/L 400Hz o/ V
RATED ,8PF - PV




11.0 DC CONTENT OF OUTPUT

j ) (With Filter on Output) IIN,-’ :
- '{ /’ (aLl. '
Ve & W\
L Perdeem T
NO [} [ W \ .
\wour ¥>° S
2L
n F'-\’ Ve v
= (Output Connected in Parallel Mode of Operation)
N DC CONTENT OF OUTPUT LOAD
| OUTPUT FREQ _ COND
4 60 RATED
i 60 1/2 RATED
60 N/L
- 60 RATED
.8PF
400 RATED
400 1/2 RATED
400 N/L
400 RATED
‘ ' +8PF
(<100mvV)




AT:

60Hz

40VDC INPUT

OUTPUT FREQ

INDUCTIVE
LOAD

(Output Connected in 3¢, 4 Wire Operation)

Ay

EFF =

IV LR

TOTAL TRUE POWER

DC INPUT WATTS

REGULATION:

o/

rid

X 100

" LOAD CONDITION 1/4 RATED| 1/2 RATED|3/4 RATED | RATED RATED |
: UNITY UNITY UNITY UNITY _{INDUCTIVE
. . lvovts 0.0 4/0.0 4/p.0 “o.c 40.0 i
7 pCc INPUT aves | 24,724 ¢4f.a¢ | 2o.e 225 | 272 |
o wares ! P20 | 1930.0) 2P00.6) 22F2.01 354806 ¢
- ac ourpur  |Li-LO = = = = £/2-4
) vorrs (V1) | L2-L0 - - - - 2/9-2
L3-L0 - - - - Jf206:0
: 11-10 | £20.4 | /20.4 | /2.3 ! 420./ 2.6 |
Ac Iczggpt(x;r,z) 19-1.0 Z20.4 220.3 | ys20.2 | 420,/ 93. 5
1L3-L0 (204 | 420.8 | 120.85 | y20.5 93.%
3 11 Z. 90 Y22 ¢.22 | 243 1 r0.72 |
. AC QUTPUT 112 - 2Y ¥25 .23 | 245 s0./0 |
- L3 2 P2 &, 18 L2 | .34 | .16 ]
¥ o pover | 22001 Sof v | 254.3 | fospo. ) Pé2.0 ¢
: (V0 A) L2 233.( S/ 3 240, 9 Z /& '3 !
- L3 222.L ) $63.2| 28¢.7 [ s0p00.% 9429
. APPARENT L1 - - - y/ 3 |
N P?“’vﬁl}‘ ) s _ B - - 142079
L3 - = - - ir¢p2 4
P.F. Ll . - - - - 1 .29
ﬁ( b i ) L2 = = = - 1 .2F jflo.8)
1 VieA L3 - - - - 28 |
ff TOTAL TRUE POWER 2729 | 18523 |.222/7 .2032-3]___’747__5 ¢.2
| ¥OTAL APPARENT PWR - - - - 2Ly
. EFFICIENCY (%) ¢2.7 2£.2 | Fr7 Y & Po.o




AT: 40VDC INPUT
60Hz OUTPUT FREQ

(Output Connected in Parallel Mode éf Operation) C | ‘# (20, D ’)

LOAD CONDITION 1/4 RATED {1/2 RATED | 3/4 RATED RATED RATED
~_UNITY UNITY UNITY UNITY |INDUCTIVE
VOLTS 0.0 &/0.0 4/0 .0 4/0. o A0, 0

"pc Ineur | |amps | 24052 ) 4P .S5C | 70.5C | 72.3¢% 72/./ |
- WATTS 2P0 b 13L2.Y ,22.22-§Z__£23_3,4LM'___!
- ac ourpur (V1) - - 73.5

{AC OUTPUT (V2)_ 2229 | 1200 | /7.7 £12.9 | /23
' AC_QUTPUT AMPS L2\ £2.58 1227 3| 0.0 |

T bP2.0| /509L) 22529 20/3.71285/45

APPARENT pWR ' 1°A) - - 2L42¢.7

« V‘?oA
B, (7o) ' ' 77

bossn pomrod
—
o
0
~

2L | 22,7 29.F | 8.7 | 254

- EFFICIENCY (%)

_  _TRUE POWER '
EFF = DC INPUT WATTS X 100

- REGULATION: 2%




AT:

60VDC INPUT

60Hz OUTPUT FREQ

(Output Connected

INDUCTIVE
LOAD

in 3¢, 4 Wire Operation)

E

. LOAD CONDITION 1/4 RATED| 1/2 RATED|3/4 RATED | RATED RATED
- - UNITY UNITY UNITY unITY _ linpucrivi
voLTs | Ze .p £eo.0 ¢.0 Lo.p £o.6 |
‘pe INPUT aMPS | 24.PS 22.¢2 Y2.0 L 2% £ 7.722
WATTS | gp /0.0 [FY5.2 &1 3276/ 257/ 2

_ac ourpyp  |L1SLO Po- = = = 24
9 vours (V1) |L2-10 | - - - - 2175 |
L3-L0 - - - - 2/2.2 |
> 11-1.0 | £20.0 | /24.0 (/2.3 | 1P | 94

P ey tr2-10 | s20.0 | s24.4 298 \ yopP | 985

8 ! 1,3-10 L20.0 2L20.0 /20.4 r@.a ! 9535
o L1 182 & /9 .22 | p.2p ! 40.42 1

V};i'ggpg”?‘l"”‘ L2 473 Y2r 2o | Py¥ | y40.00
. L3 LPL ¥.24 lay | P2 | pof

- L1 2240 P | se2.p | U7 V100329 | D400
2 "‘f“,’:’ PR L2 234 | Ses-2 | 064D \fep ! | 259
: L3 2232 | ¥9¢.P | 24Fp }\ 992.2 | 2307 |

APPARENT Ll - - - ' sr2/93
N e : S A7) 7

L3 - - - - 1420320

P.F. Ll - - - - - | .29
VaeA L2 - - - - 28
VioA ! L3 - - - i 75 f
_“TOTAL TRUE POWER bl L | 1504 F |22 50.5 130/2.2 | 29397
TOTAL APPARENT PWR | = - - — {36,232
.EFFICIFNCY NN ¢ A Q?.ff 292 \ p1.¢ | Z7% |
ey - Do s s 4, |
REGULATION: 2%
25-
18

........

— .

(0.8.
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vy

AT:

60VDC INPUT
60Hz OUTPUT FREQ

e T dea o

A i e T

1

(Output Connected in Parallel Mode of Operation) ( I-gé, RV /‘/}
. LOAD CONDITION 1/4 RATED | 1/2 RATED | 3/4 RATED RATED RATED
: UNITY UNITY UNITY . UNITY IINDUCTIVE
- VOLTS £o.0 YA X 62.0 Lo.0 £e,o0
| DC INPUT AMPS 7¢.75 1 32.57 | 42.¢ ¢a.9Y| £/2
L‘ warrs | s005.0] /956 Y| 2pSeo| 377244 34200
<t Ac_ouTeuTr (V1) - -~ - - | 92.8
:_‘T§_Ac ouTruT (V2) 2.9 792LV 9.0 1 L 779 7
i AC_OUTPUT AMPS L.L7 /2.583 | /92,22 | 25.02 ! 206,35
El TRUE PR (Ve"B) £72.3 1 Y99 b | 223091 29584/ 224(.5 |
¥ . arent pur (V1o A - - - - 3¢r¢.7
' B VZeA
| PeFe AR _ _ _ . 77
EFFICIENCY (%) €7.L 2¢.c 7-% 4/ 72 ;/ 77 (2
___ _TRUE_POWER '
EFF = ©C inpUT waTTS X 100
REGULATION: 2%
i
T-29
T SRt = o Rl




40VDC INPUT
400Hz OUTPUT FREQ

AT:

Y T T ARSI
. PR AARAR A ) o
AR B T e e
3 t

Ear

INDUCTIVE
LOAD

) S
(Output Connected in 3@, 4 Wire Operation)
~ | Loap conpITION 1/4 RATED| 1/2 RATED]3/4 RATED RATED - RATED
5 UNITY UNITY - UNITY UNITY INDUCTIVE
=) vors | 4lo.o ~_4/0.0 0.0 6. /0.0
i{! DC INPUT ames | 2422 | 42.9 220 9&5__ £9.7 |
} warrs { J9/-2 | fF/2.0 | 22¢s.6 | 3700 395
| ac ourpyp  |RLoLO = = - = UE-5
i‘ voLTs (V1) | L2-10 - - - -~ 2087
- L3-10 | - - ~ - - 7744
: 11-10 | s20.3 | s220.% | g30.0 | f2eie | 915 |
| Poorne gy tnze | g0t | p00 | pre0 | sv0.0 | 910 |
) {13-10 | AT INA /201 220:0 /26,/ /it
% B | L1 A 1 .17 ¢./2 |\ p£.33 1 2 %0
YRS SUTPUT 1o /- 23 Y.ac (.25 | 9.4 | 2 2¢
E L3 /[ 25 Y.43 ¢:.19 22t ! 2.P29
L1 229.8 | so0/.2 o¢2. P | 9924 | 900.8 |
g T’(“‘,’E.S)WER L2 23/.8 | £6¢.0 2%0,0
2 L3 2255 | ¢¥2c.¢0 >¢2. F
"1 APPARENT Ll - - ~
P?:;i;RA) L2 = - -
2 L3 - - -
) p.F. 11 - - ~
S L2’ - - ~
") VloA L3 - - -
- _TOTAL_TRUE POWER 6829 Z25°/.2\ 2235.¢C
_TOTAL APPARENT PWR - - o
._EFFICIENCY _(%0) <73 2L 5 Prle
REGULATION: 2%

-
..........

I-30

o
@)




AT:

40VDC INPUT

400Hz OUTPUT FREQ

(Output Connected in Parallel Mode of dperation) o (ﬁl edU o ;uz';«,)’
LOAD CONDITION 1/4 RATED | 1/2 RATED | 3/4 RATED ATED RATED
: UNITY UNITY UNITY UNITY  |INDUCTIVE
VOLTS 6.6 &/0.0 /0.0 Y, ¢ Ye.0
DC INPUT AMPS 2. S Y226 | ¢gp. L 9,7 | 24P
‘ WATTS 2. | /5ap. 0| 22¢40 | 2474.0 | 33P2.0
ac outpur (V1) - - - - 722. b6
AC_ouTPUT (V2) 22 #1222 | /1?6 | 2SS 9/.0
. 1 AC_OUTPUT AMPS S 42 72,46 1Sl | 2405 29 ¢y
- (@RUE_PUR (Ve a) 228 24932\ 22:2.8 | 29£3.L1 242%.0
1 APPARENT PWR (V1" B) - ~ - - 3v¢2./
VA T
_.’t.’.F'. '(V:L‘A ). _ _ _ _ ) }(0.
9.5 2,3 Fo.5 722.0

EFFICIENCY (%) _

TRUE POWER

EFF =

REGULATION:

X

DC INPUT WATTS
2%

100

Fo.?




AT:

60VDC INPUT

400Hz OUTPUT FREQ

INDUCTIVE
LOAD

(Output Connected in 3¢, 4 Wire Operation)

-

- “LOAD CONDITION 1/4 RATED| 1/2 RATED|3/4 RATED | RATED RATED
= UNITY UNITY UNITY UNITY  (INDUCTIVE
;! VOLTS Lo.o lo.0 éo.o Le.p | &0.0
- DC INPUT AMPS 26:.22 | 322.5p HYlL.SE| £/75| $2.aC
: WATTS | /o/9 '9_ /954 F 27 g;ﬁi__,jj/?o 34350
- ac ourpur  |EL=LO - - : - - Y/’ &%

'voLTS (V1) { L2-L0 - - -~ - /E.5 !

L3-10 - - ~ - /7.5 |
1L1-10 | /26.0 12 0.0 /12.2 209.72 t 9,7
e (Vpy fL2=io | 272 2022 | 1127 2292 1 95
y & 130 | 2222 V w22 | 199 | 4921 908
L1 /.90 4. /¢ .27 233 | 999
;:gpgmpuq' L2 /- 23 &/ 79 .29 £23f | 272
S 13 LD g2 | ¢,/ 1 2.241 2.2C
" Ll 2280 ¥97.2 | ¢/t | 992,71 9049
i “(‘33, ,‘:OWER 12 1l 23s2 o455 | 22. 9| po3 £72.3
- L3 22 3. P ¥93.¢ | 2. ¢ | 3pc.3 | _£95.3 |
[ ‘APPARENT L1l - - - - \ v/ 72.0
:’Kmm?k) L2 s - - - ﬁAl!:;,Nr
B e e e B D L1 E4
{1- PVF. Ll . - - - - 07;
22 1.2 - - - - i

eE T [, _ - - - 22

‘TOTAL TRUE_POWER cZ3.0 4{25{, 31 .222L.0 LIpL LS| 2C 7¢.5 |

{®TAL APPARENT PWR - -~ - - 24/ 2
‘e__cnmcy % £7.0 2¢. ’J 22.f 20.3 7f..(

REGULATION: 2% , _
"™\
2o ()0
32

; 2(0.8!




AT:

60VDC INPUT
400Hz OUTPUT FREQ -

(Output Connected in Parallel Mode of Operation) (/ c}j RSN VA ’)
. J

- -
3

Lo

D et s aem -

e o Amapea e e,

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

| UNITY UNITY UNITY u1TY INDUCTIVE

o VOLTS 69.0 Go.0 Lo, 0 e .8 lo.6

] bc INPUT AMPS Yl 22.22 L. ¢l Ll | et |
WATTS 200401 193¢.2 | 27289.L )| 2¢t74.¢] 235L.6

-3 ac ourpur (V1) - - - - 22723

.1 ac_ourpur (V2) /26 2/9.5 1/2.3 /5.2 2.8

’ AC _OUTPUT AMPS £.L2 /2. Y2 2L.5/ g{{_ll?____M_

. qpup pyr  (VorB) C2p./ | 1¥/P5.Y| 22080 | 22549 24¥2.&

™ FPSARENT pwr (VieA) - - - - 2¥52,0

S Ve R

P ) - - - - 77

P EFFICIENCY (%) ¢t.9 2¢.7 77.2 fFo.o0 2F.0

EFF = D'cl:'mxlgpggwggm"rs X 100

& 'REGULATION: 2%




