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| MPROPER USE/ FAI LURE TO FOLLOW I NSTRUCTI ONS | N OPERATORS MANUAL CAN RE-

SULT I N UNIT FAI LURE AND/ OR PCSSI BLE | NJURY, OR DEATH, BY ELECTRI CAL
SHOCK.

THE TI4100GPU-24 IS A MAI NTENANCE FREE, SEALED UNIT
NO REPAI RS ARE AUTHORI ZED.
WARRANTY WLL BE VOD IF

UNIT |'S TAMPERED W TH.

FOR TECHNI CAL SUPPORT CONTACT:

TESLA | NDUSTRI ES | NC.

109 CENTERPO NT BLVD.
CENTERPO NT | NDUSTRI AL PARK
NEW CASTLE, DELAWARE 19720

PH. (302) 324- 8910
FAX (302)324-8912

WARNI NG

/§\xx5x%x5 SHOCK HAZARD POTENTI AL B

ATTEMPTS TO OPEN OR ENTER THE INSIDE OF THIS UNIT (BY USING ANY TOOL
OR DEVICE; i.e. PROBE, BORESCOPE, etc.) CAN RESULT IN UNIT FAILURE
AND/ OR PGOSSI BLE | NJURY BY ELECTRI CAL SHOCK. TH'S UNIT IS MAI NTENANCE
FREE AND SHALL NOT BE OPENED OR DI SASSEMBLED FOR ANY REASON.

*** SHI PPI NG HAZARDS* * *
“ NONE”
“DRY” Non-spillable, PONER CELL (battery),
No Free liquids, to |leak or toxic gases.

Al ways protect unit fromshort circuit.

Return Power cells to Tesla for Recycling.
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CHAPTER 1
INTRODUCTION

1-1. GENERAL

These instructions are for use by the owner/operator. They apply to
handling and operation of the TI4100GPU-24 (Turbo Start 4100) ground
power unit.

1-2. WARNI NG, CAUTI O\, AND NOTE DEFI NED

A warning, caution, or note is used to enphasize inportant and criti-
cal instructions as defined for the follow ng conditions:

WARNI NG
KCS An operating procedure, practice, etc., which
if not correctly followed, could result in
personal injury or loss of life.
CAUTI ON
KCS An operating procedure, practice, etc., which
if not strictly observed, could result in
damage to or destruction of equipnent.

NOTE
An operating procedure, condition, etc., which

Is essential to highlight.

1-3. DESCRI PTI ON

This manual contains the conplete operating instructions and proce-
dures for the TI4100GPU-24 (Turbo Start 4100) ground power unit. The
Turbo Start 4100 is intended to provide DC electrical ground power
for aircraft flight line and maintenance ground support operations.
The unit is designed to provide 24 volt DC electrical power output
for aircraft engine starting and 24 or 28.5 volts DC electrical sup-
port for ground naintenance, avionics/electrical trouble shooting and
testing. The observance of procedures, |imtations and performance
criteria is essential to ensure peak operating efficiency and to
maxi m ze operational capabilities and life of the Turbo Start 4100
ground power wunit.



1-4. | NDEX

The index lists, in alphabetical order, every titled paragraph and
figure contained in this manual.

1-5. ABBREVI ATI ONS AND SYMBOLS

Abbrevi ations and synbols are used within text, headings and titles.
Unl ess otherwi se indicated, the following |ist of abbreviations and
synbols are used in this manual:

LI ST OF ABBREVI ATI ONS AND SYMBOLS

Abbrevi ati on Definition

anp Amper e

AC Al ternating Current

C Cel si us

cont Cont i nuous

DC Direct Current

F Fahrenhei t

Ft Feet

FWD For war d

GPU G ound Power Unit

Hr Hour

Hz Hertz

Kg Ki | ograns

Kw Kilowatts

° Degr ee

LED Light Emtting D ode
MAX Maxi mum

M N M ni mum

VAC Volts, Alternating Current
VDC Volts, Direct Current

Expl osi on Hazard Potenti al

Shock Hazard Potenti al

Guard from noisture

=

7“%{‘

Guard from incorrect power source
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1-6. FORMS AND RECORDS
NONE REQUI RED.

1-7. USE OF WORDS SHALL, SHOULD, AND NAY.

Wthin this technical manual the word “shall” is used to indicate a
mandatory requirenent for proper operation and warranty purposes.
The word “should” is used to indicate a non-nmandatory but preferred
nmet hod of acconplishnent. The word “may” is used to indicate an ac-
ceptable nmethod of acconplishnent.
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CHAPTER 2
UNI'T DESCRI PTI ON AND OPERATI ON
SECTION I. UNIT

2-1. GENERAL

The TI4100GPU-24 (Turbo Start 4100) (Figure 2-1 and 2-2) is a conpact, por-
table and highly versatile 24/28.5 VDC electrical ground power unit. The
unit incorporates a 208-240 single phase VAC to 28.5 VDC converter, a 24 volt
uni que (dry) power cell and an internal intelligent 208 to 240 volt AC
charger to recharge the power cells. These built-in features give the Turbo
Start 4100 self-sufficiency and nobility for short-term operations w thout AC
el ectrical power or long term operations with AC electrical power. Short
term operations rely solely on power cell output and the fast recharge rates
that the unit’s internal charger provides from any standard 208-240 single

phase VAC electrical outlet. Longer term operations incorporate the continu-
ous 100 anmp output of the 208-240 VAC to 28.5 VDC converter, or a conbination
of converter and power cell output to provide 24 VDC output. The follow ng

are the unit’'s four (4) main operational support capabilities:

a. 24 VDC 1500 amp peak power output for engine starting or constant (one
hour) rated power output (w thout a 208-240 VAC power source) for short term
trouble shooting and flexible flight |ine support ground power.

b. 24 VDC constant (one hour) rated power output or variable high |oad de-
mand out put (less than one hour) with a 208-240 single phase VAC power source
for extended mmintenance (hangar) and routine flight |ine maintenance, ground
support power.

c. 28.5 VDC continuous rated (AC to DC converter) power output with a 208-
240 VAC power source for hangar and routine flight |ine naintenance support,
and avionics bench testing.

d. Rapid recharge of the unit’s power cells from any 208-240 VAC common
power source. This feature elimnates the need for special recharge equip-
ment and dedi cated mai ntenance support man-hours.



SECTION 11 DESCRI PTI ON

2. 2. GENERAL SPECI FI CATI ONS

WEI GHT
UNI T: 100 Ibs (50.39 Kg)
DC POAER CABLE: 8.5 Ibs (3.86 Kg)
AC PONER CORD: 0.4 Ibs (0.18 Kg)

| NPUT POWNER AC
TI 4100GPU- 24: 208- 240 Singl e Phase VAC 50/60 Hz 30.0 anps nax.

QUTPUT PONER DC

CONVERTER: 28.5 VDC TO 100 AMPS, 24 VDC 121 AMPS AND
ABOVE.
PONER CELLS: 24 VDC
PEAK QOUTPUT: 1500 AMPS
PONER CELL

DRY, H GH RATE DI SCHARGE, RECHARGEABLE, NMNAI NTENANCE- FREE
DC POVNER CABLE

LENGTH: 8 FT

Al RCRAFT CONNECTOR: 3 PIN RECEPTACLE (Ms525488)

AC PONER CORD: 8 Ft. 208-240 Single Phase VAC



UNI'T DI SCRI PTI ON AND DEMENTI ONS

" 4045407 M A5 mm >
Bock Besi
[ J5250F HEZ .50 mm
|
- - &

Hendla

Talescopic
| ||||||'"|_-

Eeoei i
Ri=st Whisale ﬁ

unu GOO0F 5451

% Warromby Yoid

Shckan

Copacity Indicalar

Charge Indicotor
- | 050" 266,70 |

P |
lesl |_'.u1ln|'-

19 ::':.1' -“']ﬂ S mim

&

[ Coaling

Connactor . l'an

Wiarronty i
Wiid —— Al Povm
Shcker Lond

_oaling

ar

Coaling
Fana

2-3



CHAPTER 3
OPERATI NG LIM TS AND RESTRI CTI ONS
SECTI ON |. GENERAL

3-1. PURPOSE

Chapter 3 includes all inportant operating limts and restrictions
that nust be observed for proper and safe operation of the TI4100GPU-
24 (Turbo Start 4100) ground power unit.

3- 2. GENERAL

The operating limtations set forth in this chapter are the direct
result of design analysis, testing, and operating experience. Com
pliance with these limtations and restrictions will ensure that own-
ers/operators obtain maxi num continued capability from the Turbo
Start 4100 ground power unit.

SECTION 11. OPERATI ONAL RESTRI CTI ONS AND SAFETY LIMTS

3-3. PONER CELL RECHARGE LIM TS

Any time the unit’s power cells are discharged the unit shall be
recharged within 24 hours to prevent perfornmance degradation and en-
sure maximum life.

CAUTI ON
This unit is set up to recharge off of 208-240 Single Phase 50/60 Hz
VAC Power. Any other type of AC power may cause danage to the unit.

Unit’s power cells nmay be danaged if recharged by N Cad or Lead Acid-
type battery chargers. Power cells should only be charged by either
the TURBO START internal charger and the AC power cord furnished with
the equi pnment, or when connected aircraft external DC power recep-
tacl e.



3-4. 208-240 VAC CHARGER AND AC TO DC CONVERTER LIM TS

The unit is designed with a single point AC receptacle for external
power to operate both the internal charger and converter. The units
AC voltage range can be factory set from 208 to 240 VAC SI NGLE PHASE
30 AMPS MAX at 50/60 Hz dependi ng upon customer requirenents. The AC
power cord provided with the unit is the nechanism that ensures the
specified AC power source is properly supplied to the unit (see para-
graph 3-5). Use no others

| NTERNAL CHARGER: NO LIMT AC power cord can renmin connected
when power cells are fully charged. When the power cells are fully
charged the unit’s intelligent charger will go to a standby node,
monitor the power cells state of charge, and only charge the power
cells to ensure they stay at nmaxi num capacity.

| NTERNAL AC TO DC CONVERTER: LI M TED (see paragraph 3-6, 3-8 and
3-10). AC power cord does not have to be disconnected when con-
verter power output is no |onger required. Once DC power denmand
is termnated the unit’s intelligent charger will remain on line to
ensure power cells are charged to maxi num capacity.

CAUTI ON
Unit will be danmaged if unapproved AC power is applied.
3-5 AC PONER CORD LIMTS

The AC power cord governs which AC power source the unit is set to
operate from The Turbo Start 4100 is supplied wth a single cus-
toner specified AC power cord.




WARNI NG
@********SH&K l_IAZARD PO‘I’EM’IAL*********@

Failure to use proper grounding can cause a potential shock hazard!
In different countries, the 240 VAC 50/60 Hz power cord nmay require
the use of a plug adapter to achieve plug style conpatibility for
240 VAC 50/60 Hz operation. Use only adapters with proper ground-
i ng nechani sm

3-6. ONE (1) HOUR RATE, 24 VDC CONSTANT QOUTPUT

23 anmp hour (without AC power connected), power cell output.

(see Figure 5-2)

123 anp hours (with AC power connected), both power cell and AC to
DC converter output.

NOTE
| f power output is greater than rated anp hour rate, power cell
di scharge rate will increase correspondingly.

3-7. RATED PEAK QUTPUT (ENG NE STARTI NG
1500 peak anps at 25°C (77°F) (See Figure 5-3).

3-3



3-8. CONTI NUOUS OUTPUT RATE, 28.5 VDC CONSTANT OUTPUT
100 anp hours (with AC power connected)
NOTE

| f current demand exceeds 100 anps, converter output voltage wll

drop below 28.5 VDC and two or nore LED status indicator bars wll

illum nate. If all LED status indicator bars illumnate, both the

converter and power cells are supplying 24 VDC power output (see
paragraph 3-4 and 4-7.4.).

3-9. ENG NE STARTI NG POVAER
Operators should always ensure the unit is charged above 80% prior to

ground support engine starting. However, circunmstances may exi st
during use where unit recharge is not readily available and imedi ate
external engine starting power is required. The follow ng provides

m ni mum states of charge necessary to provide anple power for an ef-
ficient engine start under specific current |oad denands.

ENG NE START CURRENT LOAD DEMAND M N MUM CHARGE
Under 650 peak starting anps 40% char ged
650- 850 peak starting anps 50% char ged
850- 1000 peak starting anps 60% char ged
1000- 1200 peak starting anps 70% char ged
1200- 1500 peak starting anps 80% char ged

3-10. TEMPERATURE

Tenperatures refer to the unit’s cold/ heat soaked tenperature. A
unit’s cold/ heat soaked tenperature shall be established by the anbi-
ent tenperature that a unit is exposed to for one (1) hour or nore.
If unit’s cold/ heat soaked tenperature exceeds operating tenperature
range, unit shall be stabilized prior to operation as follows: COLD
SOAKED, warmed for a ninimum of 3 hours above +10C° (+41°F) or 2
hours above +20C° (+68°F); WARMED SOAKED, cooled for 1 hour bel ow
+38C° (+100°F).
Operating range:

wi t hout AC power -40C° (-40°F) TO +60C° (+140°F)

with AC Power -30C° (-22°F) TO +50C° (+1249F)
St orage range:

-60C° (-769F) TO +60C° (+140°F)

( CONTI NUED ON NEXT PAGE)



CAUTI ON

Unit may be damaged if operated when unit’s cold or heat soaked tem

perature exceed the specified limt. If unit is operated when cold

or heat soaked tenperature limt is exceeded, a full functional check
shoul d be acconplished prior to continued use.

NOTE
If unit should overheat, an over-tenperature sensor wll shut down
208-240 VAC functions (charger and converter) until unit cools to

normal operating tenperatures.

&)
3-11.  ENVI RONVENTAL &)

Operating any electrical equipnent in the presence of nvisture cre-
ates possible safety hazards and/or potential for equipnent danmage.
Every effort has been nade, within the scope of existing technol ogy
to prevent foreseeable safety hazards and nmake the Turbo Start 4100
noi sture resistant to prevent damage or failure. If the Turbo Start
4100 is exposed to npoisture, preventive neasures and precautions
shall be taken to:

a. prevent accunulation of noisture on AC and DC con-
nect ors/receptacl es

b mnimze noisture entering FWD inlet and AFT out-

let cooling fan vent ports

The limts and operational constraints |isted below shall apply for
the followi ng environnental (weather) conditions:

Heavy or steady rain: OPERATI ON NOT RECOMVENDED
Light rain, drizzle: NO CONVERTER OR CHARGER 208-240 VAC
fog, snow or sleet: PONER SHALL BE APPLI ED.

Unit inlet and outlet vent ports shall be covered from exposure.
Unit shall be kept horizontal.




WARNI NG
A********SH&K l_IAZARD PO‘I’EM’IAL*********@

Severe injury, or Death, from electrical shock is possible when per-
sonnel and/or Turbo Start 4100 are wet during use and when 208-240
VAC power is being supplied to unit.

CAUTI ON

Darrage may occur if unit is operated after exposure to noisture
(rain, drizzle, fog, sleet or snow) or noisture contam nation iS sSus-
pect ed. DO NOT USE until unit’s exterior and receptacles are dried.
Qperation shall be restricted to use w thout 208-240 power cord. DO
NOT CONNECT 208-240 VAC power cord until unit has been dried for a
M N MU of one (1) hour, prior to use.

Bl ow ng sand or dust: M nimze exposure to sand and dust when
208-240 AC power is used. Unit shall be
kept horizontal during use.

3-12. OPERATI NG POSI TI ON
Wt hout 208-240 VAC power cord: Hori zontal or vertical.
Wth 208- 240 VAC power cord: Hori zontal only.

Horizontal only, for proper unit ventilation, when 208-240 VAC line
cord is plugged in and exhaust fan is running.

CAUTI ON
Unit nmay be danmaged if blown over by propeller, rotor or jet wash, or
accidentally knocked over. Unit should be kept horizontal during

use.



CAUTI ON

Unit damage may occur if inlet and outlet vent ports are obstructed
and/or cooling air flow is restricted.

Side Vents

Front Vent/Cooling Fan Back Vent/ Cooling Fan
3-13. UNI T OPERATI ON DURI NG Al RCRAFT FUELI NG DEFUELI NG

Power output is restricted to 24 VDC power cell output only. DO

NOT CONNECT 208-240 VAC PONER SUPPLY. 208- 240 VAC power (charger

or AC-DC converter) functions of unit shall not be operated during
any aircraft fuel handling operation.

WARNI NG

/A **xxxx B RE/ EXPLOSI ON HAZARD  POTENTI AL* * ¥ * % % %% /a0,

Severe injury, or Death, may occur from fire or explosion, as a
result of electrical sparks produced near fuel vapors.



CHAPTER 4
OPERATI NG ~ PROCEDURES
SECTION I. UNT OPERATI ON

4- 1. GENERAL
Correct operation of the TI4100GPU-24 (Turbo Start 4100) includes

both pre-use and operational checks of the unit. Know edge of the
operating limts, restrictions, performance, unit capabilities and
functions is fundanental to correct and safe operation. The operator

shall ensure conpliance with the instructions in this manual that
affect operational safety and the warranty of the unit.

4-2. OPERATI NG LIM TS AND RESTRI CTlI ONS

The m nimum rmaxi mum and normal operating ranges result from careful
engi neering and evaluation of test data. These limtations nust be
adhered to during all phases of operation. Refer to Chapter 3, Sec-
tion |11, OPERATING LIMTS AND RESTRICTIONS, for detailed information.

4- 3. PERFORMANCE

Refer to Chapter 5, PERFORMANCE DATA to determne the capability of
the Turbo Start. Consi deration nust be given to changes in perfor-
mance resulting from variations in anbient tenperature, node of op-
eration, state of charge (with or w thout 208-240 VAC power), and
aircraft DC bus system inefficiency (voltage drops).



SECTION II. OPERATING PROCEDURES

4-4. OPERATI NG PROCEDURES

This section deals with normal procedures, and includes all steps
necessary to ensure safe and efficient operation of the TI4100GPU 24
(Turbo Start 4100). As experience is gained with the Turbo Start
4100, the user will be able to nmaxim ze the unit’s unique capabili -
ties to enhance the flexibility of aircraft maintenance and support
oper ati ons.

NOTE
Wien the TURBO START 4100 is not in use, it should always remain
pl ugged into a suitable AC power source to insure operational readi-
ness at all tines. REMEMBER, when the AC line cord is plugged in, the

unit nust be placed in the horizontal position to allow the cooling
fan to operate properly!

4-5. BEFORE OPERATI ON CHECK

1. CHECK UNIT FOR STATE OF CHARGE- Ensure power unit is connected to
a suitable AC power source (208-240 Single Phase VAC 30AMP max out-
let). The LED status indicator should show a single green bar ( |ast
LED bar ) to indicate the unit’s power cells are fully charged.

NOTE:

A full charge is indicated by Either a steady lighted green bar or a

bl i nking green bar at the bottom of the bar graph colum The fan wll

al so exhibit ratcheting but will not conme on when the unit is fully
char ged.

STATUS

2. CHECK UNIT FOR EVI DENCE OF DAMAGE - Check for dents, punctures,
case distortion or msalignnment, cracked or |oose connectors, and
that cooling fan is functioning




CAUTI ON

REMEMBER, when the AC line cord is plugged in, the unit nust be
placed in the horizontal position to allow the cooling fan to operate

properly!

Unit may overheat if cooling fan fails. Do not operate if cooling
fan fails. (More than one green bar present on bar graph)

Front Vent/ Cooling Fan Back Vent/ Cooling Fan

3. CHECK DC POWNER CABLE/ CONNECTORS FOR DAMAGE - Check cable for
cuts, chafing or evidence of being crushed. Check connectors for
cracks, cuts, distortions, excessive wear, broken/loose fasteners or
| oose cable attachnent.

4-6. 24 VDC GROUND POVER (NO 208-240 VAC PONER SUPPLY) ENG NE START-
I NG OR DC SYSTEM POWNER

1. TRANSPORT UNIT - The Turbo Start 4100 is easily transported using
the wheels that are incorporated into the unit. The unit is engi-
neered to be pushed rather than pulled.

2. CONNECT DC PONER CABLE TO UNIT - Ensure power cable connector is
fully seated into unit’s connector. Set the unit down horizontally
ensuring vent ports are unblocked.

3. CONNECT DC PONER CABLE TO Al RCRAFT - Ensure ground power

cable connector is fully seated into aircraft ground power recep-
tacl e. DC bus power should cone on and aircraft volt neter should
indicate 24 VDC to 23.5 VDC (23 VDC nini mum.

4. ENG NE STARTING - Check power cable for security and correct
installation prior to engine start. Fol | ow ground power engine
starting procedure as specified in aircraft operators nmanual.

5. REMOVI NG DC POVEER SUPPLY FROM Al RCRAFT

a. Switch the OVOFF switch to the OFF position
b. Renpbve DC power cable GPU connector from aircraft.
c. Renove DC power cable connector from Turbo Start (if necessary).




4-7. 24 VDC GROUND POWER (WITH 208/240 VAC POWER) SYSTEM HIGH POWER DE-
MAND (101 amps and above) OR ENGINE STARTING.

1. TRANSPORT UNIT - The Turbo Start 4100 is easily transported us-
ing the wheels that are incorporate into the unit. The unit is engi-
neered to be pushed rather than pulled.

2. CONNECT AC PONER CORD TO UNIT - Make sure that the On/Of swtch
is in the Of position. Ensure 208-240 Single Phase VAC 30AMP power

cord is properly connected to an approved AC power supply. Unit shall
be in Horizontal position to ensure unit’s vent ports are free from
bl ockage. After approximately 5-8 seconds, unit’'s LED status indica-

tor will illumnate indicating power cells state of charge. Cooling
fan wll operate. Ensure LED status indicator and cooling fan are
operational prior to continuing to step 3.

NOTE

THE OV OFF SW TCH CONTROLS THE AC POAER INPUT. | T DOES NOT CONTROL

THE DC PONER QOUTPUT. |F YOU PLUG THE UNIT INTO AN Al RCRAFT W TH THE

AC ONNOFF SWTCH IN THE OFF POSITION, THE UNIT WLL STILL PROVI DE
24VDC POVNER TO THE Al RCRAFT.

3. CONNECT DC PONER CABLE TO UNIT - Ensure power cable connector is
fully seated into unit’s receptacle.

4. CONNECT DC PONER CABLE TO Al RCRAFT - Connect to aircraft ground
power receptacle. DC bus power should cone on and aircraft volt
meter should indicate 27.5 VDC to 23.5 VDC (23 VDC m ni nmum.

5. MOVE THE OV OFF SWTCH TO THE ON POSITION - After approximately
2-3 seconds, the unit’s LED bar status indicator will illum nate,
indicating the power cells state of charge. The cooling fans wll
operate. Ensure the LED status indicator and cooling fans are opera-
tional. At this tinme the unit can provide 100 anps at 28.5 VDC. |If
the current demand is above 100 anps, the output voltage wll de-
crease and two or nore LED status indicator bars will illum nate.

NOTE
VWhen all LED status indicator bars illumnate, both the converter and

power cells are supplying 24 VDC power output for current demands
above 101 anps (see paragraph 3-4).

6. ENG NE STARTI NG - UNPLUG AC PONER CORD BEFORE STARTI NG

ENG NE WTH TURBO START. (see paragraph 4-6.). Prior to engine
start, ensure power cell charge is sufficient to provide an efficient
engi ne start (see paragraph 3-7).

/. REMOVI NG DC POVEER SUPPLY FROM Al RCRAFT

a. Switch the OVOFF switch to the OFF position

b. Renove DC power cable GPU connector from aircraft.

c. Renmove DC power cable connector from Turbo Start (if neces-
sary).




4-8 28.5 VDC GROUND PONER (W TH 208/ 240 VAC POVNER) SYSTEM LOW POWER
DEMAND (100 anps or |less).

1. TRANSPORT UNIT - The Turbo Start 4100 is easily transported us-
ing the wheels that are incorporated into the unit. The unit is en-
gineered to be pushed rather than pulled.

2. CONNECT AC PONER CORD TO UNIT - Make sure that the On/Of swtch
is in the Of position. Ensure 208-240 Single Phase VAC 30AMP power

cord is properly connected to an approved AC power supply. Unit shall
be in Horizontal position to ensure unit’s vent ports are free from
bl ockage. After approximately 5-8 seconds, unit’'s LED status indica-

tor will illumnate indicating power cells state of charge. Cooling
fan wll operate. Ensure LED status indicator and cooling fan are
operational prior to continuing to step 3.

NOTE

THE OV OFF SW TCH CONTROLS THE AC POWNER I NPUT. | T DOES NOT CONTROL

THE DC PONER QUTPUT. |F YOU PLUG THE UNIT INTO AN Al RCRAFT WTH THE

AC ONNOFF SWTCH IN THE OFF POSITION, THE UNIT WLL STILL PROVI DE
24VDC POVNER TO THE Al RCRAFT.

3. CONNECT DC PONER CABLE TO UNIT - Ensure power cable connector is
fully seated into unit’s receptacle.

4. CONNECT DC PONER CABLE TO Al RCRAFT - Connect to aircraft ground
power receptacle. DC bus power should cone on and aircraft volt
meter should indicate 27.5 VDC to 23.5 VDC (23 VDC m ni nmum.

5. MOVE THE OV OFF SWTCH TO THE ON POSITION - After approximately
2-3 seconds, the unit’s LED bar status indicator will illum nate,
indicating the power cells state of charge. The cooling fans wll
operate. Ensure the LED status indicator and cooling fans are opera-
tional. At this tinme the unit can provide 100 anps at 28.5 VDC. |If
the current demand is above 100 anps, the output voltage wll de-
crease and two or nore LED status indicator bars will illum nate.

/. REMOVI NG DC POVEER SUPPLY FROM Al RCRAFT

a. Switch the OVOFF switch to the OFF position

b. Renmove DC power cable GPU connector from aircraft.

c. Renove DC power cable connector from Turbo Start (if neces-
sary).

4-9 PONER CELL RECHARGE

1. CONNECT AC PONER CORD TO UNIT - Unhit shall be in horizontal po-
sition to ensure unit’s vent ports are free from bl ockage. - Ensure
208-240 VAC power cord is properly connected to an approved AC power
suppl y. After approximtely 5-8 seconds, ensure unit’s LED status
indicator illum nates indicating power cell state of charge and cool -
ing fan is operating.

4-5



CAUTI ON
Unit may overheat if cooling fan fails.
Do not operate if cooling fan fails

Front Vent/ Cooling Fan Back Vent/Cooling Fan

2. CHECK FOR FULL CHARGE | NDI CATION - After 30 m nutes, LED charge
i ndi cator should show a single steady or flashing green LED bar when
fully charged, the last LED bar. AC power may be left connected to
unit when power cells are fully charged.

NOTE
Under a full charge, two things will be observable with the unit. A
non-blinking lighted green bar or a blinking green bar at the bottom

of the bar graph, both indicate a full charge. Also the fan wll dis-
play ratcheting but not conme on when the unit is fully charged.

4-6



SECTION Il
FUNCTI ONAL  CHECK PROCEDURES

4-10. FUNCTI ONAL CHECK PROCEDURES

This section deals with normal functional check procedures, and in-
cludes all steps necessary to ensure the Turbo Start 4100 is func-
tioning within specific operational paraneters prior to operational
use. As users gain experience with the Turbo Start 4100, they wll
i ncorporate these functional checks as a routine practice.

4-11. REQUI RED EQUI PMENT FOR FUNCTI ONAL CHECK.
FLUKE OR EQUI VALENT TYPE DI G TAL MJLTI METER

4-12. DC FUNCTI ONAL CHECK.

1. CHECK UNIT FOR EVI DENCE OF DAMAGE - Check for dents, punctures,
case distortion or msalignnent, cracked or |oose connectors. If no
damage is evident proceed to step two.

|F DAMAGE |S EVIDENT contact distributor or manufacturer.

2. ENSURE UNIT IS NOT PLUGGED | NTO 208-240 VDC. Unplug AC power if
pl ugged in.

3. CHECK UNI'T | NTERNAL RESI STANCE (TEST FOR SHORTS) - Better than 10
Megohnms. Ensure no short exists.

Negative (-) DC receptacle termnal and unit case.
Positive (+) DC receptacle termnal and unit case.

4. CHECK DC VOLTAGE READI NG AT DC RECEPTACLE TERM NALS.
24 to 25.5 VDC depending on state of charge.

5. PLUG I N 208-240 PONER CORD. - Ensure power unit is connected to a
sui table AC power source 208-240 Single Phase 50/ 60 Hz.

6. CHECK UNIT FOR STATE OF CHARGE - Unit shall be in horizontal
position to ensure unit’s vent ports are free from bl ockage. After
approximately 5-8 seconds, unit LED status indicator shall illumnate
i ndi cating power cell state of charge. Ensure LED status indicator
and cooling fan are operational. Prior to continuing to step 7, the
LED status indicator should show a single green bar (last LED bar) to
indicate the unit’s power cells are fully charged. Al so under full
charge the fan will ratchet but not enable.




NOTE

Under a full charge, the last green LED bar may blink. This does not

indicate a malfunction. A non-blinking lighted green bar or a blink-

ing green bar at the bottom of the LED columm, both indicate a full
char ge.

7. CHECK DC VOLTAGE READI NG AT DC RECEPTACLE TERM NALS. Ensure
power cells are fully charged (see step 6.)

28.5 (+-0.57 VDC) with power cells at full state of charge.

8. FUNCTI ONAL CHECK COWPLETE - Unit should remain plugged in to AC
power until required for use.
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CHAPTER 5
PERFORVANCE DATA

SECTI ON 1. | NTRODUCTI ON

5-1. PURPOSE

This chapter provides performance data for the TI4100GPU-24 (Turbo
Start 4100). Continual reference to this information will enable the
user to obtain maxi rum performance, utilization and service life from
the Turbo Start. Al t hough maxi mum performance is not always required,
regular referral to this chapter is recormended for the follow ng rea-
sons:

a. To generate know edge of wunit’s performance margins to enable
the operator to make sound judgnment when unexpected conditions or
alternate operational requirements are encountered.

b. To enable the user to readily recognize situations requiring
maxi mum performance.

C. To gain experience in accurately estimating the effects of
variables for which data is not presented.

d. To help the operator determne if an aircraft system mal func-
tion exists by conparing actual performance with expected perfor-
mance.

NOTE

The information provided in this chapter is primarily intended for
operational planning and is nost useful when planning operations under
unfam liar conditions or environnental extrenes. The data may al so be

used to establish local operating procedures and to ensure unit’s

operational life is maxim zed.

5-2. GENERAL

The data presented covers the maxi num range of conditions and perfor-

mance that can reasonably be expected. In each area of performance,
the effects of tenperature and DC electrical |oad demand relating to
the ground power support requirenments are presented. Wher ever practi -

cal, data is presented conservatively. However, NO GENERAL CONSERVA-
TI SM HAS BEEN APPLI ED. Al'l performance data presented is within the
applicable limts of the Turbo Start.



SECTION I
DATA CRI TERI A

5-3 DATA BASI S

The type of data used is indicated at the bottom of each performance
chart under DATA BASI S. The applicable report and date of the data
are also given. The data provided generally are based on one of
three categori es:

a. Derived From Actual Controlled Testing. Controlled test data
obtained on a simlar unit type.

b. Cal cul at ed Dat a. Data based on tests, but not on a simlar
unit type placed under a controlled test.

C. Esti mat ed Dat a. Dat a based on estimates using rules of phys-
ics, mathematics, and electrical engineering principles and con-
cepts, but not verified by tests.

5-4. SPECI FI C CONDI TI ONS

The data presented are accurate only for specific conditions |isted

under the title of each chart or graph. Variables for which data are
not presented, but which may affect that phase of performance, are

di scussed in associated text. Were data are avail able or reasonable
estimates can be nmade, the anount that each variable affects perfor-
mance w |l be given.

5-5. GENERAL CONDI TI ONS

In addition to the specific conditions, the follow ng general condi-
tions are applicable to the performance dat a.

a. Variation in Aircraft. Power demand differences between indi-
vidual aircraft of the sane nake and nobdel are known to exi st due
to variations in DC electrical system efficiency. These differ-

ences, however, are considered insignificant and are not i ndividu-
ally accounted for.

b. G ound Support and Aircraft Instrunent Variations. The data
shown in the performance charts do not account for instrunent tol-
erance differences or inaccuracies.

5- 6. DEFI NI TI ONS OF ABBREVI ATI ONS

Unl ess otherw se indicated, the abbreviations defined in Chapter 1
will be applicable to all charts and graphs in this chapter.
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CHAPTER 6
CARE AND NMNAI NTENANCE
SECTI ON |. UNI'T CARE

6- 1. GENERAL

Al t hough the TI4100GPU-24 (Turbo Start 4100) has been ruggedi zed

and nade weather resistant within the scope of unit’s intended use,
it is essential that good general care be taken to maintain unit in

good operating condition and to nmaximze unit’s operational life.
6- 2. AFTER USE - Unit should be protected from the environnental
el enrents and man nmade hazards. Ideally unit should be secured in a

buil ding or shed. Most inportantly, unit shall be fully covered if
stored exposed to environnental elenents.

1. KEEP UNI T RECEPTACLES AND OUTER CASE CLEAN - wipe with dry cloth.
2. KEEP FOREI GN OBJECTS QUT OF UNIT - Cover unit to prevent

foreign objects, water, and dirt from entering vent ports and recep-
tacl es.

3. KEEP FROM PROLONGED EXPOSURE TO EXTREMELY DAMP ENVI RONVENTS

Cover unit to prevent mgration of noisture. If unit is operated in
extrenely danp environnments unit should be kept in an environnentally
controll ed building.

4. KEEP UNI'T PLUGGED I NTO AC PONER SUPPLY VWHEN NOT | N USE. To
maximze life of power cells and to ensure unit is always ready for
use, unit should remained plugged in to AC power when not in use.
NEVER LET DI SCHARGED UNIT SIT FOR MORE THAN 24 HOURS W THOUT FULLY
RECHARG NG PONER CELLS.

5. PROTECT DC PONER CABLE AND AC PONER CORD FROM DANMAGE - Prevent
from being cut, gouged, crushed, dragged or otherw se abused.




SECTION II.
MAI NTENANCE

6- 3. MAI NTENANCE OF UNIT - The Turbo Start 4100 is a nmaintenance-
free unit, no repairs are authorized. Warranty will be void if unit
is tanpered wth. If unit fails to operate contact Manufactures War-
ranty Claim (see unit warranty).

Warranty Void Sticker/Do not Renove

Warranty Void Sticker/Do not Renobve




Chapter 7
Push To Test Mbdification

General Information And (peration

7-1. Cener al

TH'S MODI FI CATI ON HAS BECOMVE STANDARD EQUI PMENT FOR EACH OF OUR
UNI TS. BOTH M LI TARY AND CIVILIAN CLIENTS HAVE FOUND TH S MODI FI CA-
TION TO BE CRITICAL TO THEI R OPERATI ON. THE PUSH TO TEST BUTTON | S
USED TO | NDI CATE THE CAPACI TY OF THE POANER CELLS W THOUT APPLYI NG AC
| NPUT POVER. IT ALLON6 THE END USER TO CHECK THE STATUS OF THE POWER
CELLS. TH'S LETS THE OPERATOR KNOW I F THERE | S ENOUGH POWNER TO PER-
FORM ANOTHER ENG NE START, OR IF THE UNIT HAS TO BE RETURNED TO AC
PONER TO ALLOW IT TO RECHARGE.

7-2. OPERATI ON

1) MAKE SURE THAT YOU WAIT AT LEAST 2 M NUTES AFTER AC PONER | S APPLI ED, OR
DC POANER IS EXTRACTED FROM THE UNI T, BEFORE YOU DEPRESS THE PUSH TO TEST
BUTTON. TH' S WLL ENSURE A CORRECT READI NG

2) WTHOUT AC POAER | NPUT OR DC POVWER QUTPUT, SIMPLY DEPRESS THE PUSH TO TEST
BUTTON ON THE FACE PLATE AND HOLD FOR APPROXI MATELY 15 SECONDS.

3) AT THHS TIME THE LED BAR GRAPH SHOULD LI GHT UP | NDI CATI NG THE STATUS OF
THE POWER CELLS.

4) THE FAN SHOULD ALSO OPERATE AT THIS TIME. | F YOU DO NOT HEAR THE FAN
RUNNI NG, STOP DEPRESSI NG THE BUTTON AND CHECK FOR ANY OBSTRUCTIONS TO THE
FAN.

5) NEVER DEPRESS THE PUSH TO TEST BUTTON VWHILE THE UNIT IS PLUGGED | NTO AC
POAER FOR RECHARGE, OR PLUGCED | NTO Al RCRAFT FOR DC POWER QOUTPUT.

6) NEVER DEPRESS THE PUSH TO TEST BUTTON FOR MORE THAN 30 SECONDS. THI S MAY
CAUSE A TEMPERATURE SENSOR TO TEMPORARI LY DI SRUPT PUSH TO TEST FUNCTION. (IF
THI'S SENSOR | S TRI PPED, ALLOW TEN M NUTES FOR UNIT TO COOL BEFORE OPERATI NG
PUSH TO TEST BUTTON.) @

STATUS
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Chapter 8
OV OFF SW TCH

General Information And Qperation

7-1. Gener al

The TI4100GPU-24 cones equipped with an On/Of switch on the face
plate, This switch controls AC power input only, It does not control
the DC output power to the aircraft, Wenever the unit is plugged
into an aircraft, it is supplying DC power, The OV OFF switch | ocated
on the face plate does not have any control on the DC output power
funtion

8- 2. OPERATI ON

1) Place the On/Of switch in the Of position.
2) Plug the unit into 208/ 240 single phase 30 AMP AC power.

3) Connect the DC cord to the Aircraft or vehicle. ( At this time the
unit wll be providing 24 VDC Power)

4) Place the On/Of switch to the on position. After 2-3 seconds, The
| ed bar graph should light and the fans should begin to operate.

5 If the fans and led bar graph do not operate, than check the AC

outlet for power.

NOTE

The power cells will only recharge while the On/ O f
swtch is in the on position. The On/Of switch does

not control the DC output power.
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