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LIMITED WARRANTY

Pacific Power Source (PPS) warrants each unit to be free from defects in material and
workmanship. For the period of two (2) years from the date of shipment to the
purchaser, PPS will either repair or replace, at its sole discretion, any unit returned to its
factory in Huntington Beach, California. This warranty does not cover batteries. It does
not cover damage arising from mis-use of the unit or attempted field modifications or
repairs. This warranty specifically excludes damage to other equipment connected to
the unit.

Upon notice from the purchaser within thirty (30) days of shipment of units found to be
defective in material or workmanship, PPS will pay all shipping charges for the repair or
replacement. If notice is received more than thirty (30) days from shipment, all shipping
charges shall be paid by the purchaser. Units returned on debit memos will not be
accepted and will be returned without repair.

This warranty is exclusive of all other warranties, express or implied.
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SECTION 1

CGENERAL
SCOPE
MANUAL DESCRI PTI ON
This manual is witten to provide the information

required to use the 3060-UVS Uninterruptible Power
Source effectively. This manual is an Operations Manual
Installation, operation and naintenance are principal
subj ects of this manual.

USI NG TH S MANUAL

This manual primarily covers installation and operation.
It is very inportant that the user reads sections 3 and
4 prior to installing this equipnent. A thorough
understanding of these two sections is required to
operate this equi pnent properly.

|f questions arise while reading this manual, the user
is encouraged to call the Pacific Power Source
Corporation. Pacific maintains a toll-free nunber which
is 1-800-854-2433 (1-800-472-8465 inside California),
FAX 1-714-891-1928.

Section 5 discusses maintenance. This section needs to
be read only when such activities are required to be
per f or med.
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SECTION 1 GENERAL
SAFETY NOTI CES

The 3060-UVMS is capable of transferring very |arge
amounts of electrical energy very quickly. This basic
quality 1is fundanental to a high-performance power
source. The batteries are connected in series to produce
+ 200VDC at several hundred anps. The warnings and
cautions |isted bel ow shoul d be observed at all tines.

Warnings are conditions which are hazardous to user

personnel. Al warnings throughout this manual wll be
formatted as shown bel ow. A condition which is hazardous
to both personnel and equipnment wll be issued as a
war ni ng.

Caution statenments indicate a dangerous situation which
may damage the equi pment but is not a threat to life or

linb. Cautions wll assune the format shown on the
following page. Al cautions should be rigorously
obser ved.

* * * * * * * \AARNII\G * * * * * * *

* TH'S EQU PMENT CONTAINS H GH ENERGY, LOW
| MPEDANCE CIRCUI TS !'! LETHAL POTENTI ALS ARE
CONTAI NED W THI N THE CABI NET.

* CARE MJST BE EXERCISED WHEN SERVICING TH S
EQUI PMENT I N ORDER TO PREVENT SERI QUS COPERATOR
| NJURY OR EQUI PMENT DAMAGE

* OBSERVE THE FOLLONNG WHEN SERVICE AND
MAI NTENANCE ARE REQUI RED:

1) REMOVE ALL JEWELRY FROM ARMS AND NECK
WHEN SERVICONG TH S EQU PMENT. TH' S
PREVENTS THE PGSSIBILITY OF SHORTING
THROUGH THE JEVWELRY AND CAUSI NG BURNS TO
THE OPERATCR

2) WEAR SAFETY GLASSES WHEN SERVICING TH S
EQUI PMENT TO PREVENT EYE | NJURY DUE TO
FLYI NG PARTI CLES CAUSED BY ACCI DENTAL
SHORT CI RCU T CONDI TI ONS.

* * * * * * * \AARNII\G * * * * * * *



SECTION 1
1.2

GENERAL
SAFETY NOTI CES ( Cont)

* * * * * \MRNI I\G * * * * * * *

3) DO NOT REMOVE ANY PANEL OR COVER W THOUT
FIRST REMOMING THE INPUT SERVICE BY
OPENI NG ALL O RCUI T BREAKERS.

4) SERVICE OTHER THAN EXTERNAL CLEANI NG
SHOUD BE REFERRED TO  PERSONNEL
AUTHORI ZED BY THE FACTCRY TO SERVI CE THI S
EQUI PVENT.

* * * * * \AARNII\G * * * * * * *

- - - - - CAUTION - - - - - - -

READ SECTIONS 3 AND 4 OF TH'S MANUAL BEFCRE
| NSTALLI NG OR OPERATI NG TH S EQUI PVENT.

- - - - - CAUTION - - - - - - -
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SECTION 1 GENERAL
GENERAL PRODUCT DESCRI PTI ON

Pacific UVMS Series of equipnent is a famly of

Uninterrupti ble AC Power Sources covering the power

range 62.5 to 625 kVA (50 - 500 kW, at power

frequencies of 50 - 400 Hz. The basic 62.5 kVA / 50 kW
unit is designated as the nodel 3060-UVS. Up to 10 units

are paralleled to provide 625 kVA / 500 kW

The 3060-UVMS functions as a double conversion Power
Source. Input AC Power is rectified to DC by a specia
power supply that provides |ow input current distortion
and charges the batteries. The DC is then converted back
to AC by a high frequency pulse-width nodulated
sw tcher, under the control of a highly stable digita
oscillator. Batteries provide power if the input line
fails.

The 3060-UMS unit is designed to provide high quality
output power. Qutput regulation and total harnonic
distortion are of the order of 1% at 50 or 60Hz and 2%
at 400Hz. Response tine to a 100% step |load change is
300 mcroseconds. The machine is therefore capable of
del i vering very high pul se current | oads.

The fast response tinme and excellent regulation of the
3060-UMB is extrenely inportant in applications where
m xed or switched | oads may cause power interference and
| oad "Cross tal k".

3060- UVB equi pnent i s designed for long term continuous
operation in a sheltered (no rain) environment. The
equi prent is efficient circulates little cooling air and
is relatively tolerant of high dust environnents.

Cabi net operation is controlled by sinple, highly
reliable digital logic. A mcroprocessor provides
internal diagnostics and comuni cates with the operator
via a 160 character Liquid Crystal D splay.

The 3060-UMS is easy to install and even easier to
oper at e. Tur n- on, start up, shutdown and ot her
operations are guided by the front panel comunications
center. The equipnent is fail-safe and provides for both
| ocal and renmote status information.
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1.4

1.4.1

1.4.2

1.4.3

SECTION 1 GENERAL
MAJOR COVPONENT DESCRI PTI ON

The paragraphs below provide descriptions of nmajor
conponents used in the 3060- UVS.

UNI NTERRUPTI BLE PONER SCQURCE ( UPS)

Al conponents within the UPS Cabinet and separate
battery cabinet which function as a system to provide
conti nuous, conditioned AC power to the |oad.

CABI NET

An enclosure that <contains the rectifier, charger,
inverter, and controls required to provide the specified
AC power to the | oad.

BATTERY CABI NET

A cabi net t hat contains nmaintenance-free sealed
batteries sufficient to maintain UPS output in
accordance with the specifications.

The Battery Cabinet <contains a battery disconnect
contactor and fuses. The contactor is nounted in the
battery cabi net and when open, allows no battery voltage
to be present in the UPS cabi net.



SECTION 1
1.4. 4

GENERAL
RECTI FI ER/ CHARCER

The UPS conponent that contains the equipnment and
controls necessary to convert the input AC power to
regulated DC power for the inverter and to charge the
batteries.

The rectifier/charger unit is a solid-state device
designed to provide direct current to the inverter unit
and charge the batteries.

A 12 pulse input rectifier is used. This reduces current
distortion into the input AC line to no nore than 8%
The rectifier also inproves the input power factor so
that it remains above 0.75 lagging at full | oad.

A dry type power transformer is used for the
rectifier/charger unit. The transforner's hottest spot
winding tenperature is nonitored by the D agnostic
System to ensure that the transformer tenperature does
not exceed design limts.

The rectifier/charger wunit provides a soft start-up
feature whereby when the AC power is first applied, the
total initial power drawn at the input termnals wll
not exceed 100% of rated input power. If the output
power is in excess of 100% then the input power may
i ncrease over 100%

Nom nal float voltage is 204 VDC. Voltage will increase
to 212 VDC during recharge of the batteries. Voltage
will decrease to 175 VDC during a battery test.

DC overvol tage protection is provided so that if the DC
Bus voltage rises above the 240 VDC, the UPS will shut
down automatically.

DC undervol tage protection is provided so that if the DC
Bus vol tage drops below 160 VDC, the UPS will shut down
automatically and prevent battery danmage from over-
di schar gi ng.



1.4.5

SECTION 1 GENERAL
| N\VERTER

The inverter unit is a solid-state device that derives
its power from the output of the rectifier/charger or
batteries to provide the rated AC output wthin
specified limts. A high frequency pul se-w dth nodul at ed
SW t cher.

The output frequency of the inverter is controlled by a
digital oscillator with fixed frequencies of 50, 60 and
400 Hz. The oscillator is adjustable over the range of
47 to 500Hz in the VAR position.

In the fixed frequency positions, the oscillator is also
designed to hold the inverter output frequency to +0.01%
for both steady state and transient conditions. Drift

will not exceed +0.01% during a 24-hour period. Total

frequency deviation, including short tine fluctuations
and drift, is limted to £0.01% from the specified
frequency.

The inverter is capable of supporting transient
overloads up to 150% or any load within its rating,
wi thout reducing the output voltage. Overloads wll
cause the machine to overheat and shutdown. Loads
greater than 150% may cause a reduction of the output
vol t age.

The inverter wll current Iimt at 150% of rated
current. The inverter is capable of supplying at | east
210% of rated RVB current for short circuit conditions.
If the short circuit is sustained, the inverter wll
shut down and disconnect automatically from the output
in approx. 20 seconds.

Each inverter output phase is independently regulated to
+0.5% wth Automatic Gain Control enabled, such that
unbal anced | oading will not cause the output voltage to
go outside the specified voltage unbal ance.

A four pole inductor capacitor low pass filter, is
incorporated in the inverter unit. The filter reduces
the inverter output sine wave voltage harnonics to |ess
than 1% total and single harnmonics to |less than 0.5%  for
i near | oads at 50-60Hz.

I nsul ated Gate Bipolar Transistors in the inverter unit
are fused with fast acting fuses, so that |oss of any
one transistor will not cause cascading failures.



SECTION 1
1.4.6

1.4.7

1.4.8

1.5

1.6

GENERAL
UTI LI TY | NVERTER

The UPS conponent that contains the equipnment and
controls necessary to convert DC power from the
rectifier or batteries to 110 VAC, 60 Hz required by the
UPS such as fans and contactors. A high frequency pul se-
wi dt h nodul ated swi tcher.

SYSTEM

A system may be from one to ten cabinets in parallel.
Cabinets may be paralleled together for higher power
systens. Each 3060-UVB is capable of operating as either
a SLAVE or MASTER in nulti-cabinet paralleled system
The Mean Tine Between Failure of a single cabinet 3060-
UVS is quite high (approx. 5 years). Parallel system
architecture is such that a failed slave unit
automatically drops off-1ine.

A failed MASTER turns the entire system off. In this
event an operator can select any other paralleled unit
as the MASTER from a front panel control and restore
syst em oper ati on.

LOWV VOLTAGE PONER SUPPLY (LVPS)

A =18 VDC power supply to power all |low voltage
circuits.

ON- LI NE BATTERY TEST

The UPS is provided with an "On-Line" battery test
capability that tests the UPS battery and battery
connections under actual operating load. Initiation of
battery test will not disturb the UPS output in case of
a failed battery or battery connection. Refer to section
5, Maintenance for a full description of the battery
test feature.

GROUNDI NG

The input power is fully isolated from the output power
with exception of three, 1 negohm voltage sense
resistors. The chassis of the UPS Cabinet nust be tied
to ground. Qutput neutral is tied to chassis. Battery
neutral is tied to chassis.

10
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2.1
2.1.1

SECTI ON 2
SPECI FI CATI ONS
SPECI FI CATI ONS
This section states the electrical and nechanical
specifications for one 3060-UVS Uninterruptible AC Power

Source. For paralleled systens the output anps and power
will increase by the nunber of cabinets on Iine.

ELECTRI CAL SPECI FI CATI ONS

| NPUT PONER

Vol t age Range 480, 380, 240 or 208 VAC, =*15%
Normal 'y configured for 480 VAC ..

Frequency Range 47-63 Hz.

Power 55 kW nom nal, 60 kW when charging
batteries.

Vol t - Anps 68 kVA, nom nal , 74 kVA when
chargi ng batteries.

| nput Volts Anps Taps Avail abl e

480 100 Nom -7% -10%

380 125 Nom +5% +10% -4% -8% -17%

240 200 Nom -13%

208 250 Nom +15% -9%

13



SECTI ON 2
2.1.1

SPECI FI CATI ONS
| NPUT PONER (cont)

Turn-on Surge

Power Fact or

Current
D stortion

| nput Controls

Pr ot ection

Transi ents

Phase Rotati on

| sol ati on

Bal ance

100% of normal full load input
i nrush current, maxi num

0.8 lagging at full | oad.

8% THD maxi mum

| nput contactors provide input O\
OFF controls. In addition, an input
circuit breaker is provided that
di sconnects all input power from
t he cabi net.

Meet s Nat i onal El ectri cal Code
Protection requirenments for single
phase protection, and reversed
phase rotation protection.

Meets Institute of Electrical and
El ectronics Engi neers 587

requirenents at 4000 volts peak. Up
to 150%1!ine voltage for 1/2 cycle.

Unit will operate with any input
phase rotation. There are no input
phase rotation sensitive devices.

An I nput t ransf or mer wth an
el ectrostatic shield provi des
isolation between the input and
out put of the system

Al three input phases are equally

| oaded regardl ess of
| oad unbal ance.

out put phase

14
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SECTI ON 2
2.1.2

SPECI FI CATI ONS
BATTERY PONER

Type

Quantity

Capacity
Vi ght
Charge current

Char ge vol tage

Charge tine
D schar ge
vol t age

D schar ge
current

Pr ot ection

Contro

12 volt, | ead

aci d.

Seal ed, non-venting

Two series strings of 15 batteries
each for a total of 30 batteries.
120 AH.

82 pounds each.

14 anps nax.
A two step charge voltage is used
for faster recharging. Initially

2.36 V.P.C. or 212 volts per
Fl oat voltage is 2.27 V.P.C. or
vol ts per bus.

bus.
204

6 hours for a full

cycl e.

| oad di scharge
1.78 V.P.C. or 160 volts per bus.
| oad.

150-160 anmps D.C., at ful

Fuses (300A) located in the battery

cabi net .

Breaker (225A) located in battery
cabi net .

Contactor |located in the battery
cabinet. Contactor opens when |ow
voltage or over voltage limts are
exceeded.

16
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SECTI ON 2
2.1.3

SPECI FI CATI ONS
QUTPUT PONER
Power

Vol t - Anps
Vol t age

Vol t age Regul ati on
0- 100% Load Step

Transi ent Vol tage
Regul ati on and
Recovery.

Har noni ¢ Vol t age
Content for Linear
Loads

Current

| nverter Fault
Cl earing Current

Pul se Current

50 kW
62.5 kVA

120/ 208 3¢ WYE May be | oaded WYE or
DELTA. 0-132 VAC_, Adj ustnment Range.
O her vol t ages avai | abl e as
options. Qutput adjustable by front
panel controls.

+1% of out put vol tage regardl ess
of | oad unbal ance, with
enabl ed.

ACC

Recovers to 3% regul ati on band in:
a) 200 m croseconds for a 50% | oad
st ep.

b) 400 m croseconds for a 100% | oad
st ep.

Maxi mum 1% RVB total, maxi num

0. 5% any single harnonic for

i near | oads 50-60Hz, 2% RMS tota
for 400Hz. Paralleled Systens nmay
be hi gher.

175 anps per phase.

G eater than 200% of full | oad.

G eater than 200% per phase of
pulse current for driving non-
l'i near | oads.

18



SECTI ON 2 SPECI FI CATI ONS

.1.3 QUTPUT PONER (cont)

Frequency Range Sel ect abl e, crystal based
frequencies at 50, 60, 400 Hz. A
variable frequency oscillator is
i ncl uded, covering the range 47-500
Hz. In addition, provision is nade
for an External Oscillator input.

Fr equency +0.01% for fixed frequencies.

Accuracy and

Stability

Power Fact or No Restrictions.

Overl oad 150% 30 sec.

125% 10 m n.
110% 1 hour.

For a paralleled cabinet system multiply the above
rati ngs by the nunber of cabinets on line in the system

19



SECTI ON 2
2.2
2.2.1

SPECI FI CATI ONS

MECHANI CAL SPECI FI CATI ONS

3060- UVB

Vi ght

Hei ght

W dt h

Dept h

A r Flow

Noi se | evel

I nstal |l ation

d ear ance

Anbi ent
Tenperat ure

Rel ati ve
Hum dity

El evati on

Heat Di ssi pation
at 50 kW 62.5 kVA

| oad.

1200 LBS

72"

36"

30"

1200 CFM bottom i nt ake, top exhaust
65dbA at 3 feet

36" at front of cabi net for
servi ce,

12" top, 0" side and rear

Qperating 0 to 40-C
Storage -10 to +70-C

0 to 95% non- condensi ng

Qperating 6500 Ft.
Derate to 70% at 11,500 Ft.
St or age 40, 000 Ft.

20 kBTU HR

20



36"

SECTI ON 2

INPUT CONDUIT OUTPUT CONDUIT

BATTERY CONDUIT-

EXHAUST AR

O
T T
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] DTN ]
=
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]

”

PUT BREAKER /

AIR INTAKE
L~

(OPTIONAL)
|~ OUTPUT BREAKER

e AIR INTAKE

SPECI FI CATI ONS

|

12" CLEARANCE

|

FIGURE 2. 2.1 3060- UMS QUTLI NE DRAW NG
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SECTI ON 2
2.2.2

SPECI FI CATI ONS
BATTERY CABI NET
Wi ght
Hei ght
W dt h
Dept h
I nstal |l ation

d ear ance

Anbi ent
Tenperat ure

Rel ati ve
Hum dity

El evati on

2800 LBS including batteries.
60"

40"

35. 5"
36" at

service
0" top and sides, 12"

front of cabi net

rear.

20 to 30-C

0 to 95% non-condensi ng

0 - 6500 Ft.

22
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SECTI ON 2 SPECI FI CATI ONS

40"

32.5"

©O©©0
TRIPLE KNOCKOUTS: /

13/32"x 131/32" x 3"
4 PLCS EACH SIDE

SIDE FRONT

VENTILATION
SLOTS

11/2" SINGLE
KNOCKOUTS
6 PLCS

\L

TOOO

BOTTOM BACK

FI GURE 2. 2.2 BATTERY CABI NET QUTLI NE DRAW NG
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SECTI ON 3
| NSTALLATI ON
| NSTALLATI ON

This section describes the installation of a 3060-UVS
Uninterruptible AC Power  Source. The information
required to properly install UPS equipnent is provided
in this section. A thorough understanding of this
material is mandatory.

Should a question arise regarding the installation of
this equipnment, the user is encouraged to call Pacific
Power Source, toll free, at 1-800-854-2433 (1-800-472-
8465 inside Ca.).

The installation of the UPS consists of the follow ng
st eps:

1) Pl anni ng the job.
(Refer to paragraph 3.1)

2) Uncrating and Moving the system
(Refer to paragraph 3.2)

3) Changi ng I nput Voltage, if required.
(Refer to paragraph 3.3)

4) Setting the UVS cabinet and battery cabinet into
pl ace.
(Refer to paragraph 3.4)

5) Maki ng | nput Connecti ons.
(Refer to paragraph 3.5)

6) Maki ng Qut put Connecti ons.
(Refer to paragraph 3.6)

7) Installing Batteries.
(Refer to paragraph 3.7)

8) Mul tiple Cabinet Paralleled Systens.
(Refer to paragraph 3.8)

9) RSP 1V Install ation.
(Refer to paragraph 3.9)

10) nspecting the Installation.
f

I
(Refer to paragraph 3.10)

25



SECTI ON 3
3.1

| NSTALLATI ON
PLANNI NG THE JCB

The main objective in planning the job is to determ ne
the hardware required to install the UPS.  Proper
consideration of the itens Dbelow wll allow the
installation to proceed in an orderly manner.

The first step in planning the job is to determne the
size of power source required to service the load. In
normal situations the |oad should not exceed 80% of the
power source's full load ratings. This margin allows the
user to add future loads to the Power Source w thout
sacrificing surge and overl oad capabilities.

After a particular nodel has been selected, |ocation of

the Power  Source, I nput and output wring and
environnental conditions mnust be considered. Section
3.1, Environnmental Survey Checklist, is provided to

verify environnmental conditions.

The UMB cabi net shoul d be placed as close as possible to
the battery cabinet and load to mnimze output wring
lengths. This is done to reduce distribution |osses
between the | oad and power source. Shorter output wring
wi Il provide higher quality power to the load. If there
is a choice between shorter power source input or output
wiring, choose shorter output wring. Final equipnent
| ocation nust rmaintain the mninmum physical clearances
as shown in Figures 2.2.1 and 2.2.2 CQutline Draw ngs.

26



SECTI ON 3 | NSTALLATI ON

CHECK AT RI GHT WHEN CONFI RMED

1.

Anbi ent tenperature between 20-30 degrees Centi grade.
Tenperatures over the range 0-40 degrees are all owed
with a decrease in battery Iife and capacity.

Cooling and air exchange rates adequate to support
t he heat | oad.

A m ni mum of 12" above the Cabi net for exhaust.

Unrestricted air intake at the lower front of the
Cabi net. (Exception: Forced air intake from
raised floor installations requires sealing off of
the lower front area. Consult factory.)

A mninmumof 36" in front of the UPS Cabi net,
and 36" in front of and to one side of the battery
cabi net for service.

Altitude of installation does not exceed 6500 feet.
Altitudes in excess of 6500 feet require the derating
of maxi mum operating | evels.

Rel ative hum dity does not exceed 95% non-condensi ng.

It is suggested that equi pnment not be located directly
under cooling equi pnmrent due to the danger of condensing
vapor .

Uility input voltage is the same as the input voltage
rating on the nanmeplate at the rear of the nachi ne.

FI GURE 3.1 ENVI RONVENTAL SURVEY CHECKLI ST
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SECTI ON 3
3.2

| NSTALLATI ON
MOVI NG UNCRATI NG, AND | NSPECTI ON

Unl ess specified otherwise, all Pacific 3060-UVMS UPS
systens will be shipped in three separate wooden crates.
Crate Nunber 1 contains the UPS Cabinet, with a crated
wei ght between 1200-1300 | bs. depending upon the nodel
selected. Crate Nunmber 2 contains the Battery Cabinet
with batteries. Crated weight will be between 2500 and
3000 Ibs. again dependent upon selected nodels. Crate
nunber 1 can be seen in figure 3.2, Cating and Myving
Qutline drawing. The weight will be nmarked on all sides
for safe handling. Al crates are constructed of wood
and designed to be noved with a forklift or hand truck
of adequate capacity.

Upon receiving the equipnent, renove the packing |ist.
Separate and renove the top then the sides of the crate
setting these aside for the nonment. |Inspect al

equi prent for signs of damage in shipping. If any danage
has occurred, <contact the shipper and the Pacific
factory for instructions. If the cabinet is to be
returned, it nust be shipped back in the original crate.

If no signs of damage are evident, the equiprment may be
renoved fromthe pallet. A forklift is Required to lift
the UPS cabinet off the pallet. Do not attenpt to "rock"
or slide it as damage may occur

- - - - - - - CAUION - - - - - - -

- TO AVOD DAMMGE TO THE EQUI PMENT, LIFTING
FORKS MUST EXTEND OOVPLETELY THROUGH THE
LI FTING CHANNEL UNDER THE CABI NET AS SHOMN | N
FIGIRE 3.2, CRATING AND MM NG OUTLINE
DRAW NG

- - - - - - - CAUION - - - - - - -

28



SECTI ON 3 | NSTALLATI ON

)
¢
FORKLIFT
SET FORKS TO .
WIDTH OF 80
6 PALLET
S
[ I I I I I I ] [ ]
N P [ = =[]
| o ]
FRONT VIEW SIDE VIEW
1| = |=
FORKLIFT

SET FORKS TO
WIDTH OF
CABINET

FI GURE 3.2 CRATI NG AND MOVI NG QUTLI NE DRAW NG
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SECTI ON 3
3.3

| NSTALLATI ON
CHANG NG | NPUT VOLTAGE

This paragraph states the procedure to be used when
changi ng i nput voltage. Al voltages are line to |line.

Configure the machine for the correct input voltage
prior to installing.

To change input voltage, the input circuit breaker and
fuses nmust be changed. The input transforner, T1, and
LVPS transformer, T2, must be reconnected to the correct
taps. See figure 3.3.1 through figure 3.3.4.

Each mainframe, dependent upon nodel nunber, wll
require the followng Input Grcuit Breaker and Fuses:

| nput Vol ts CB1 F1, F2, F3

480 100 A (P/N 716049) 1 A (P/N 712043)
380 125 A (P/N 716056) 1% A (P/ N 712045)
240 200 A (P/N 716057) 2 A (P/ N 712044)
208 225 A (P/N 716032) 2 A (P/ N 712044)

If a non-standard input is required the nmachine may be
configured for any of the follow ng:

| NPUT VOLTAGE | NPUT TAPS CONNECT TAPS Fi g.
480 480 1,8 4-5 3.3.1
480- 7% 448 1,8 3-5

480-10% 430 1,8 4-6

380+10% 416 1,7 3-5

380+5% 398 1,8 3-6

380 380 2,8 4-6 3.3.2
380- 4% 366 1,7 3-6

380- 8% 348 2,7 4-6

380-17% 316 2,7 3-6

240 240 1,8 1-5,4-8 3.3.3
240-13% 208 1,7 1-5,3-7
208+15% 240 1,8 1-5,4-8

208 208 1,7 1-5,3-7 3.3.4
208- 9% 190 2,8 2-6,4-8

30



3.3

SECTI ON 3 | NSTALLATI ON
CHANG NG | NPUT VOLTAGE (cont)
* * * * * * * \MRNI I\G * * * * * * *

* OPENI NG | NPUT CONTACTOR DCES NOTI' REMOVE | NPUT
VOLTACGE FROM | NPUT TRANSFORMER. OPEN THE | NPUT
C RCU T BREAKER

* * * * * * * \AARNII\G * * * * * * *

STEP 1:
Verify no input or battery power is connected.
Qpen Input Grcuit Breaker.

STEP 2:
Renmove front covers.
Renove subpanel s.
Renove rear panel .

STEP 3:
Renmove old CB1, the input circuit breaker.
Install new CB1 with correct anperage for new input
vol t age.

STEP 4:
Renmove old F1, F2 and F3, the input fuses.
Install new fuses with correct anperage for new
i nput vol tage.

STEP 5:
Rewire T1 AND T2 as per figure 3.3.1 or 3.3.2 or
3.3.3 or 3.3.4 as required.

- DAMMGE TO THE EQUI PVMENT MAY RESULT |IF
| NCORRECTLY W RED. VERI FY CONNECTI ONS ARE MADE
TO PROPER TAPS.

STEP 6:
Reinstall front covers.
Rei nstal | subpanel s.
Reinstall rear panel.

STEP 7:
CGo to section 4.3.1 for first time operation.
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SECTI ON 3

CB1
INPUT 8A ¢ |

INPUT 68 ¢ |

INPUT 6C ¢ |
716049
100A

FIGURE 3.3.1 480 V | NPUT CONFI GURATI ON

TB1

| NSTALLATI ON

712043

F
1A

712043

F2
1A

712043

F3
1A

T2
531247

|

Y3
16/28 VAC

D2

D3
115 VAC

T

531280

;
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SECTI ON 3 | NSTALLATI ON

T2
531247
|
‘ V1
| 0
‘ Y2
‘ Y3
16,/28 VAC
| D
‘ D2
D3
115 VAC
712045 |712045 |712045
Fi F2 F3
15A T15A T15A
T1
531280
\
‘ Y1
‘ ¥
CB1 181 Y3
INPUT 8A ¢ % = 190/110 VAC
INPUT 8B ¢ — ‘ o
INPUT 6C ¢ — ‘
716056 ‘
125A 0
D3
190 VAC

FI GURE 3.3.2 380 V I NPUT CONFI GURATI ON

33



SECTI ON 3 | NSTALLATI ON

™
531247
‘ Y1
‘ YO
‘ Y2
‘ Y3
16/28 VAC
‘ D1
‘ D2
D3
115 VAC
712044 |712044 |712044
1 F2 8 F3
2 A 2 A 2 A
T
531280
Y1
Y2
TB1 Y3
NPUT 8a CBI | 190/110 VAC
INPUT 0B ¢ | — D
INPUT 0C ¢ | ——
716057
200A D2
D3
190 VAC

FI GURE 3.3.3 240 V | NPUT CONFI GURATI ON
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SECTI ON 3 | NSTALLATI ON

T2
531247
l
l Y1
l YO
l Y2
l Y3
16/28 VAC
| D1
l D2
D3
115 VAC
712044 | 712044 | 712044
F1 F2 F3
2 A 2 A 2 A
T
531280
\
‘ Y1
‘ Y2
CB1 181 V3
INPUT 6A ¢ | o oa— 190/110 VAC
INPUT 8B ¢ bl o o ‘ o
INPUT 8C ¢ o | o q—=—x
716032 ‘
225A s
D3
190 VAC

FIGURE 3.3.4 208 V | NPUT CONFI GURATI ON
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SECTI ON 3
3.4

| NSTALLATI ON
SETTI NG THE CABI NET | NTO PLACE

Depending on the site, it may be advisable to rough-in
the input and output wiring prior to noving the UPS into
place. This is best evaluated by the installation team
and t hey shoul d pr oceed appropriately. Cbserve
cl earances as shown in Figures 2.2.1 and 2. 2. 2.

Wien installing the UPS, the battery cabinet should be
installed at this tinme. Refer to paragraph 3.7 for
battery cabinet installation.

The wei ght of the battery cabinet may approach 2800 | bs.
dependent upon the batteries selected. In this state, it
is recommended that the battery cabinet be noved using a
forklift or other heavy duty lifting equi pnment.
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SECTI ON 3 | NSTALLATI ON

TH' S PAGE | NTENTI ONALLY BLANK

37



SECTI ON 3

| NSTALLATI ON

FACILITY
POWER
DISTRIBUTION
PANEL

I £ i)

©)
=y B RS D O
i BATTERY CABINET

T UPS CABINET

S | I

FI GURE 3. 4A SYSTEM | NTERCONNECT W RI NG
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SECTI ON 3

| NSTALLATI ON

WIRE LIST

TIGHTEN TO 55 INCH/POUNDS.

CRBLE | runcTion FROM ——] S e
ROUTE TERMINATION TERMINATION
FACILITY UPS CABINET
1 INPUT INPUT POWER USER CB1 Egﬁ%ﬁg& 1556
POWER PHASES A, B, C |DEFINED |PHASES A, B, C
GROUND GROUND
OUTPUT ggS o PRESSURE | prneee o a USER
2 PHASES A, B, C 2,5,7
POWER | FHASES A B C | CONTACT | NEUTRAL DEFINED
BATTERY RACK orEssuRe | UFS CABINET NI
BATTERY | S4—4 (+) TB3-1 (+)
3 POWER TB5-2, NEUT CONTACT | 183-3, NEUT CONTACT | 3.5,/
S4-6 (-) TB3-5 ()
BATTERY | UPS CABINET PRESSURE | BATTERY RACK PRESSURE
4 CONTROL | 1B4—1, S4 DRIVE |CONTACT |S4-A, S4 DRIVE | CONTACT 3
TB4—3, NEUT S4—B, NEUT
UPS CABINET RSP IV
P9—15, + 12 VDC TB1-1, + 12 VDC
REMOTE P9—7, — 12 VDC TB1-2, — 12 VDC
5 STATUS P95, TAC DA—15P | TB1-3, TAC PRESSURE | 4
PANEL P9—6, OAC CONNECTOR| TB1—4, OAC CONTACT
P9—11, BOP TB1-5, BOP
P9—12, BLC TB1-6, BL
NOTES: UNLESS OTHERWISE SPECIFIED
1 REFER TO FIGURE 3.5.
2 REFER TO FIGURE 3.6.
3 REFER TO FIGURES 3.7.2 AND 3.7.3.
4 REFER TO FIGURE 3.9.
5 REQUIRED TO BE IN SEPARATE ELECTRICAL CONDUIT RUNS.
6
7

TIGHTEN TO 150 INCH/POUNDS.

FI GURE 3. 4B SYSTEM | NTERCONNECT W RI NG
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SECTI ON 3
3.5

| NSTALLATI ON
CONNECTI NG THE | NPUT SERVI CE

This paragraph states the procedure to be used when
connecting the input service. Certain requirenments
relating to safety are also stated and should be
foll owed rigorously.

480 Delta, 50-60 Hz, 100 Amp. 3¢ input service is
standard for the 3060-UVS. Check the nane plate on the
rear of the machine for input voltage. If a different
input voltage is required, the nachine nmnust be
reconfigured. See section 3.3. The 3060-UMS is not
sensitive to i nput phase sequence.

Each mai nfrane, dependent upon nodel nunber, wll draw
the followi ng | oad currents:

| nput Volts Anps Taps Avail abl e

480 100 Nom -7% -10%

380 125 Nom +5% +10% -4% -8% -17%
240 200 Nom -13%

208 250 Nom +15% -9%

| nput connections to the 3060-UVS AC Power Source are
made at the Grcuit Breaker |abeled "INPUT POMNER "
Refer to figure 3.5 for location and orientation of
term nal s.

The input termnals are conpression type. It is very
inmportant that the connections are clean and properly
tightened. Torque input connector set screws to 55
in/lbs.

* * * * * * * V\ARNI I\G * * * * * * *

LETHAL VOLTACES PRESENT AT | NPUT OF MACH NE REFER
CONNECTI ON TO A QUALI FI ED ELECTRI CI AN.

* * * * * * * \MRNI I\G * * * * * * *
- - - - - - - CAUION - - - - - - -
- IT IS THE USER S RESPONSI BI LITY TO MEET ALL

APPL| CABLE LOCAL AND NATI ONAL CCDE
REQUI REMENTS WHEN | NSTALLI NG TH' S EQUI PIVENT.
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SECTI ON 3 | NSTALLATI ON

INPUT MAY BE PULLED
THROUGH THIS CONDUIT
FOR TOP ENTRY —

CONNECT INPUT POWER
HERE TO THE TOP OF

THIS CIRCUIT BREAKER ||,

CB1, INPUT Tt

CIRCUIT BREAKER

"o
.

o [ele]

I

INPUT MAY BE BROUGHT | [
IN THROUGH A HOLE -
PUNCHED IN THE FLOOR
FOR BOTTOM ENTRY

FRONT PANELS

FIGURE 3.5

CONNECT
INPUT

CHASSIS |

WIRE
HERE

TOP VIEW OF INPUT POWER PANEL

[ac)

INPUT POWER PANEL

| NPUT TERM NAL DETAI L




3.6

SECTI ON 3 | NSTALLATI ON
CONNECTI NG THE QUTPUT SERVI CE

This paragraph states the procedure to be used when
connecting the output service. Certain requirenments
relating to safety are also stated and should be
foll owed rigorously.

The standard output form of the 3060-UMS is 120/208Y,
50, 60, 400 Hz or Variable frequency. Phase sequence of
the output is ABC. Maxi num continuous output current is
175A. 370A is available into a short.

Note that there is no output circuit breaker provided
within the Cabinet. If a circuit breaker is desired on
the output distribution system it is available as an
option, or may be nounted external to the cabinet and is
provi ded by the user.

* * * * * * * \AARNII\G * * * * * * *

LETHAL VOLTAGES PRESENT AT QUTPUT OF MACH NE REFER
CONNECTI ON TO A QUALI FI ED ELECTRI CI AN.

* * * * * * * \AARNII\G * * * * * * *

Qut put connections fromthe 3060- UVMS AC Power Source are
made at the output contactor |abeled "OQUTPUT POAER'.
Refer to figure 3.6 for location and orientation of
termnal s.

The output termnals are conpression type. It is very

inmportant that the connections are clean and properly

tightened. Torque output contactor hex screws to 150

in/lbs.

- IT IS THE USER S RESPONSI BI LITY TO MEET ALL
APPLI CABLE LOCAL AND NATI ONAL CODE
REQUI REMENTS WHEN | NSTALLI NG THI S EQUI PMENT.

- - - - - - - CAUION - - - - - - -
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SECTI ON 3 | NSTALLATI ON

[E—
EITEBEEEBEI]
S5
= 5 5 OUTPUT
e ST s CONTACTOR
[l [T
B ° o]
o u B u o [Co)Q] A
ofle o ol o B
T EOEY . EOE BC —— CONNECT OUTPUT POWER

- TOP VIEW OF INPUT POWER PANEL SER%UQQUTTHCEOS‘TGA%TTQ%DE

5 i i
=[]
_ 1 I |
]

—

5 [ [
. I I I OUTPUT MAY BE PULLED
THROUGH THIS CONDUIT CONNECT
=rl=| =) FOR TOP ENTRY OUTPUT NEUTRAL

WHERE
(@)

i Texe]
[iexe]

BB

Q . CONNECT
OUTPUT CHASSIS
| — WIRE HERE

il
D

MON @ MON
[ )

= = 8 -

QUTPUT
L INPUT POWER PANEL CONTACTOR
FRONT PANELS SH

REMOVED

4 —CONNECT OUTPUT POWER
HERE ON THE RIGHT SIDE
OF OUTPUT CONTACTOR

OUTPUT MAY BE BROUGHT
IN THROUGH A HOLE CUT IN
THE FLOOR FOR BOTTOM ENTRY

FI GURE 3.6 QUTPUT TERM NAL DETAI L
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3.7

SECTI ON 3 | NSTALLATI ON
BATTERY | NSTALLATI ON

This paragraph describes the procedure to be used to
install the battery cabinet assenbly.

Paragraph 3.7.1 deals wth installing the battery
cabi net assenbly.

Paragraph 3.7.2 discusses electrical connections from
the battery cabinet to the UPS cabi net.

Paragraph 3.7.3 deals electrical connections between
batteries and to fuses in the battery cabinet.
* * * * * * * V\ARNII\G * * * * * * *

* WHEN FOUR OR MORE BATTERIES ARE CONNECTED | N
SERI ES, LETHAL POTENTI ALS EXI ST.

* WEAR SAFETY GLASSES WHEN MAKI NG CONNECTI ONS TO
BATTERI ES.

* BATTERI ES ARE CAPABLE OF DELI VERI NG EXTREMELY
H GH CURRENTS | F SHORTED.

* BATTERI ES MAY EXPLODE | F SHORTED.

* USE EXTREME CARE TO PREVENT ACC DENTAL
SHORTI NG OF TOOLS ACRCSS BATTERI ES.

* REMOVE ALL WATCHES, RINGS, AND OTHER JEWELRY
BEFORE SERVI CI NG THE BATTERI ES.

* * * * * * * \AARNII\G * * * * * * *

- - - - - - - CAUION - - - - - - -

- CAREFULLY READ AND UNDERSTAND THI S PROCEDURE
PRI OR TO WORKI NG ON THI' S EQUI PMENT.

- SEVERE  EQUI PMENT  DAVAGE MAY OCCUR IF
| NCORRECTLY CONNECTED.

- - - - - - - CAUION - - - - - - -
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3. 7.

1

SECTI ON 3 | NSTALLATI ON
BATTERY CABI NET | NSTALLATI ON

This subsection describes the procedure to be used to
set the battery cabinet into place.

Figure 3.7.1 shows battery cabinet service clearances.
The design of the cabinet allows it to be nmounted with
zero rear clearance. 36 inch front and 12 inch rear
cl earance should be nmaintained to allow for battery
service and allow access to the battery contactor and
fuses.

The cabinet weighs approximately 2800 | bs. with
batteries install ed.

Attention nust be given to floor loading relative to the
strength of the floor when placing this assenbly.

Pl ace the battery cabinet near the side or rear of the

UPS Cabi net as required.

- - - - - - CAUTION - - - - - - -

- IT IS THE USER S RESPONSI BILITY TO MEET ALL
APPL| CABLE LOCAL AND NATI ONAL CODE
REQUI REMENTS WHEN | NSTALLI NG THI S EQUI PMENT.

- - - - - - - CAUION - - - - - - -
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FI GURE 3. 7.1 BATTERY CABI NET SERVI CE CLEARANCES
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3.7.2

SECTI ON 3 | NSTALLATI ON
UPS CABI NET TO BATTERY CABI NET CONNECTI ONS

This subsection discusses the requirenents for the
Wi ring between the battery cabi net and UPS Cabi net.

After the battery cabinet is set in place, wring
between the battery cabinet and the UPS cabinet is
installed. The batteries are already installed in the
cabinet at this tine.

Renmove any input power fromthe UPS Cabi net.

Power wiring between the UPS Cabinet and the battery
cabi net cabinet should be 1/0 copper. The termnals
whi ch connect these wires are the conpression types.
Refer to figures 3.7.2 and 3.7.3. It is nmandatory that
t hese connections are clean and tightened properly. Be
sure to observe polarity, positive to positive, negative
to negative and neutral to neutral. The hex screw of
these termnals nmust be torqued to 150 inch/I bs.

The Dbattery contactor coil wres from the battery
cabinet to the UPS Cabinet should be a mninum of 18
AWG Single conductors or jacketed cable is acceptable.
Connections are made via a 2 termnal barrier strip as
shown in figure 3.7.2 directly to the battery contactor
coil as shown in figure 3.7.3. The battery contactor
coil wres may be interchanged.

- - - - - - - CAUION - - - - - - -

- IT IS THE USER S RESPONSI BI LITY TO MEET ALL
APPLI CABLE ~ LOCAL  AND  NATIONAL  CODE
REQUI REVENTS WHEN | NSTALLI NG THI' S EQUI PVENT.

- - - - - - - CAUION - - - - - - -
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SECTI ON 3 | NSTALLATI ON
BATTERY ORI ENTATI ON AND W RI NG
The batteries are pre-wired at the factory. This section
is for information purposes only.
* * * * * * * V\ARNI I\G * * * * * * *

* WHEN FOUR OR MORE BATTERIES ARE CONNECTED | N
SERI ES, LETHAL POTENTI ALS EXI ST.

* WEAR SAFETY GLASSES WHEN MAKI NG CONNECTI ONS TO
BATTERI ES.

* BATTERI ES ARE CAPABLE OF DELI VERI NG EXTREMELY
H GH CURRENTS | F SHORTED.

* BATTERI ES MAY EXPLODE | F SHORTED.

* USE EXTREME CARE TO PREVENT ACC DENTAL
SHORTI NG OF TOOLS ACRCSS BATTERI ES.

* REMOVE ALL WATCHES, RINGS, AND OTHER JEWELRY
BEFORE SERVI CI NG THE BATTERI ES.

* * * * * * * \AARNII\G * * * * * * *
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3.7.3

SECTI ON 3 | NSTALLATI ON
BATTERY ORI ENTATI ON AND W RI NG (cont)

Inside the battery cabinet there are ten (10) batteries
on each shelf. (See figure 3.7.3.) Be sure to note the
polarity of the batteries, negative forward and positive
back when doi ng nmai nt enance or replacing batteries.

The short junper cables, from battery to battery, are
installed wusing 120 inch/pounds torque on the
connecti ons.

A cable from the top shelf is connected from the
positive battery termnal to the positive fuse bl ock.
The <cable from the bottom shelf negative battery
termnal is connected to the negative fuse bl ock.

The cabl es connected to the neutral termnal block (TB5)
are connected to battery #15 (-) and battery #16 (+)
termnals on the mddle shelf.

A junper cable is connected fromthe top shelf to mddle

shelf. A second junper is connected from the mddle
shelf to the shelf.
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3.8
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MULTI PLE CABI NET SYSTEM

This paragraph states the procedure to be used when
connecting the two or nore cabinets in parallel to nake
a Miltiple Cabinet System

Proceed with installation of each cabinet as single
cabi net power sources. Place each cabinet next to each
other. No side clearance is necessary. Connect the input
wiring to each cabinet. See figure 3.8.1 for a Miltiple
Cabi net System Qutl i ne.

A paralleling cable PN (126088) is required between each
cabi net of the paralleled system Connect one cable from
Cabi net #1-P2 to Cabinet #2-Pl. Connect another cable
from Cabinet #2-P2 to Cabinet #3-Pl. Connect as nany
paralleling cables (up to nine for a ten cabinet systen
as needed. This paralleling cable contains all of the
control signals necessary to operate the Miltiple
Cabi net System

Al five output wires (Chassis, Neutral, Phase A, Phase
B and Phase C) from each cabinet need to be paralleled.
For three or nore cabinets in parallel an Qutput Load
Center is recomended. Each output wre from each
Cabinet to the Qutput Load Center MJST BE THE SAME
LENGTH AND AWs Refer to figure 3.8.2 for Miltiple
Cabi net System Wri ng.
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SECTION 3 | NSTALLATI ON
3.9 RSP |V | NSTALLATI ON
This paragraph states the procedure to be used when
connecting the RSP | V.
The RSP |V connects to the 3060-UVS via J9 which is a
DA15S connector on top of the machine. A DA15P is
supplied for mating to this connector.
Connect the RSP IV to the 3060-UMS as shown in figure
3.9. The RSP IV nmay be nounted up to 1000 feet away from
t he 3060- UVMS when using 18 AWG wire.
1000° MAX
3060—-UMS RSP IV
J9 P9 TB1
15 15 + 12 VDC (j)
7 7 — 12 VDC QD
5 5 INPUT AC NORMAL C@
S S OQUTPUT AC NORMAL QD
11 11 BATTERY OPERATION <§D
12 12 BATTERY LOW CHARGE Q@

FIGURE 3.9 RSP |V CONNECTI ONS
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3.10

SECTI ON 3 | NSTALLATI ON
ELECTRI CAL SURVEY

Thi s paragraph provides a conprehensive checklist to be
performed prior to first tinme power-up of the 3060- UVB
Power Sour ce.

Al'l work nust be perforned in accordance with applicable
local, state, and national electrical codes. In the
event of conflict between this docunent and the
aforenmenti oned codes, the codes shall take precedence
over this docunment. It is requested that in the event of
conflict, the factory be notified by calling (714) 898-
2691.

* * * * * * * \AARNII\G * * * * * * *

* WHEN FOUR OR MORE BATTERIES ARE CONNECTED | N
SERI ES, LETHAL POTENTI ALS EXI ST.

* WEAR SAFETY GLASSES WHEN MAKI NG CONNECTI ONS TO
BATTERI ES.

* BATTERI ES ARE CAPABLE OF DELI VERI NG EXTREMELY
H GH CURRENTS | F SHORTED.

* BATTERI ES MAY EXPLODE | F SHORTED.

* USE EXTREME CARE TO PREVENT ACC DENTAL
SHORTI NG OF TOOLS ACRCSS BATTERI ES.

* REMOVE ALL WATCHES, RINGS, AND OTHER JEWELRY
BEFORE SERVI CI NG THE BATTERI ES.

* * * * * * * \AARNII\G * * * * * * *
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CHECK AT RI GHT WHEN CONFI RMED

1. In the Battery Cabinet, neasure the voltage fromthe
neutral termnal block to the positive fuse. Verify
the voltage is between +200 and +215 VDC. If the
voltage is nmuch | ess than +200 VDC a battery nmay be
installed backward or ms-wired. If the voltage is
nore than +215 VDC too many batteries may be
connected in series.

2. In the Battery Cabinet, neasure the voltage fromthe
neutral termnal block to the negative fuse. Verify
the voltage is between -200 and -215 VDC. If the
voltage is nmuch | ess than -200 VDC a battery nmay be
installed backward or ms-wired. If the voltage is
nore than -215 VDC too nmany batteries may be
connected in series.

3. Check input service, voltage and frequency, with the
service listed on the Cabinet Identification Plate on
t he upper rear of the cabinet.

4. Check input service ratings. Grcuit breakers and
wiring should be sized in accordance with currents
listed in Section 3.5.

5. Safety wiring should be sized in accordance with
currents listed in Section 3.5. Gound for the
Cabi net shall be connected to the Cabi net from
t he buil di ng ground.

6. Al power input and output wiring shall be run in
i ndi vi dual conduits. Al control wiring shall be
contained in separate conduit runs.

7. Only one neutral point is to be used by the cabinet.
| nput neutral is not connected and is not required.
Qut put neutral shall be connected at the out put
neutral termnal. Refer to Figure 3.6.

8. Verify that all pressure termnations are tightened
per specifications listed in Section 3.5 and 3. 6.

FI GURE 3. 10 ELECTRI CAL SURVEY CHECKLI ST
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SECTI ON 4
OPERATI ON
OPERATI ON

This section provides the information required to
operate the 3060- UVS Uninterruptible AC Power Source.

| NSPECTI ON OF | NSTALLATI ON

| nspection of the installation is a very inportant step
in the operation of the 3060-UMS Uninterruptible AC
Power Source. This is done as a safety neasure to
prevent injury to personnel or damage to equipnent.
Anytinme the cabinet is first turned on, the wiring and
distribution system should be checked. Input, battery
and output wiring should be exam ned carefully.

Solid-state power sources are capable of delivering
tremendous anounts of energy. This is by design and the
primary mssion of the power source. Mike sure that the
| oads attached match the output voltage and frequency of
t he Power Source.

First time operation requires a nore in depth inspection
than would otherwise be indicated. Specific itens to
check on first tine turn on are:

1. Proper input voltage brought into the Power Source.

2. Proper battery voltages and connections properly
ti ght ened.

3. | nput connections properly tightened. No nicked or
danmaged wires, etc.

4. Qut put connections nade properly. Al so, are |oads
attached of the proper voltage and frequency
rating.

The operator should refer to section 3.0, Installation
if there is any doubt regarding the above statenents.
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4.2

SECTI ON 4 OPERATI ON
| NSTALLATI ON RECORD

During first time operation, the  Power Sour ce
Installation Record, Table 4.2, should be conpleted.
Thi s i nformation will record initial operati ng

paraneters as well as providing the beginning of the
mai nt enance and service record.

Model , Serial and Modification Nunbers may be found on a
nane plate at the upper rear of the cabinet. Refer to
section 4.5 to set and record Set-Up Switch Positions.

After installation of the Power Source, and if
comm ssioning service has been contracted, contact the
PACI FIC factory for check-out and initial turn-on. Two
weeks should be allowed in scheduling personnel, with a
maxi mum of two days normally required on site. The first
half of the Installation Record should be conpleted
prior to the arrival of factory personnel. The second
half will be recorded by factory personnel during the
conmi ssioning field service.

If a factory visit has not been contracted, the

follow ng record should be conpleted by properly trained
per sonnel only.
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SECTI ON 4

OPERATI ON

TABLE 4. 2 | NSTALLATI ON RECCORD

1.0 Cabinet and Site Infornation

Model Nunber
Seri al Nunber
Modi fi cati on Nunbers

Cust oner Nane

Techni cal Cont act

Title
Ext .

Nane
Phone Nunber
Site Address
Test Techni ci an
Dat e /

Comments on Installation
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SECTI ON 4 CPERATI ON
TABLE 4.2 | NSTALLATI ON RECORD (cont.)
2.0 Technical Record
Par anet er Phase A Phase B Phase C
| nput Vol tage (L-L)
| nput Current
Qut put Vol tage (L-N)
Qut put Current
Qut put kVA
Percent Load
Qut put Frequency
Set-Up Switch Positions
Swi tch Position Nunber
Dp Switch 1 2 3 4 5 6 7 8

Control PCB
S14

D spl ay PCB
A1

D spl ay PCB
42
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SECTI ON 4
4.3

CPERATI ON
OPERATI NG PROCEDURES
Thi s paragraph descri bes Power Source nodes of operation
and the wvarious operating procedures to be wused in
operating the 3060- UVS Power Source.
* * * * * * * V\ARNI I\G * * * * * * *
BEFORE APPLYING PONER OF ANY KIND TO THE PONER
SOURCE, READ SECTION 4 OF THIS MANUAL AND DO NOT
PROCEED UNTIL I'TS CONTENTS ARE FULLY UNDERSTQOCD.

* * * * * * * \AARNII\G * * * * * * *

This section is divided into four sub-paragraphs:

1. First Tine Turn-On Procedure
To be performed at initial turn-on or when service
has been perforned.

2. Nor mal Shut - Down Pr ocedur e
To be performed when Power Source power is secured
for | oad mai ntenance.

3. Ener gency Shut down Procedure
Action taken to secure Power Source output power in
energency situations.

4. Power Source Mddes of Qperation
Provides definition of Power Source operational
st at es.

Qperation of the 3060- UVMS Power Source has been designed
to be sinple and straightforward. This is done for
several reasons the primary reason being safety. The
addition of an Energency Of Switch allows for quick
action in the case of an energency.

It cannot be stressed too many tines that Solid-State
Power Sources are capable of delivering trenendous
amounts of energy. Things happen quickly when sonething
goes wong. However, good habits and a nethodical
approach, when operating this equipnent will, avoid nost
hazar ds.
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SECTI ON 4 OPERATI ON
FI RST Tl ME OPERATI ON

This procedure is to be used to turn on a one Cabinet
Power Source for the first tinme, or when service has
been perf or ned.

Proceed as foll ows:

STEP 1:
Verify the AUTO RE- START option has been disabled
by switching S14-1 OFF (refer to Section 4.5.2,
figure 4.5.2.) Rotate the MODE SELECT switch to the
OFF position.

STEP 2:

| nspect the installation. Verify that the wiring is
correct (refer to Section 3.0, figure 3.5, figure
3.6, figure 3.7.2 and figure 3.7.3.) If this is
first tinme turn-up operation, conplete Table 4.2,
(I'nstallation Record) as operation proceeds.

STEP 3:
Qpen main breakers of output distribution system
No | oad should be connected to cabinet at this
poi nt .

STEP 4.
Cl ose input power circuit breaker. The OFF lanp on
the Power Source Mde Select switch should
illumnate.

If this lanp does not light the EMER OFF |anp
shoul d be on. Check the input power by pressing the
INPUT then f1 keys on the front panel. ABNORVAL
will be displayed if the input power is not within
[imts or NORMAL if input power is within limts.
If the input is NORVAL, press the DIAG then f1 keys
to determine the cause of the EMERGENCY OCFF.
Correct the fault, if any, and proceed.

Press START/ RESET. The EMER OFF indi cator should go
out .
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4.3.1

OPERATI ON

FI RST TI ME OPERATI ON (cont.)

STEP 5:

STEP

STEP

STEP

Pl ace the cabinet in the STANDBY state by rotating
the Mbode Select Switch to STANDBY and pressing the
START/ RESET  button. The  STANDBY lanmp wll
illumnate. The high voltage power supplies are now
energi zed, the batteries are charging and the
inverters are producing voltage. The  out put
contactor is open. Cabinet output voltages and
frequency may be checked by pressing the OUTPUT
then f1 keys on the front panel.

6:
If inverter voltage is not at desired levels, it
may be changed by adjusting the VOLTS ADJUST
controls on the front panel. The center VOTS
ADJUST control adj usts al | t hree out put s
si mul taneously. ¢B and ¢C are trim adjustnents.

Frequency may be changed by using the FREQUENCY
SELECT switch. 50, 60, and 400Hz are fixed crysta
stabilized frequencies. The VAR position is
variable from 47 to 500Hz. The EXT position allows
external oscillator input on connector J6. The
SLAVE position nmakes this cabinet a slave.

7.

Place the cabinet in the ON State by rotating the
Mbode Select Switch to ON  The internal output
contactor is now closed, and the cabinet is ready
to deliver l|oad power. Cabinet output voltages may
be checked by pressing the OQUTPUT then f2 keys on
the front panel.

8:

Close main breakers of the output distribution
system Mbonitor output voltages. The output voltage
shoul d not change as |load is applied.
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4.3.2

SECTI ON 4 OPERATI ON
PARALLEL CABI NET OPERATI ON

This procedure is to be used to turn on the Paralleled
Cabi net System for the first tinme, or when service has
been performed on a cabi net.

Proceed as foll ows:

STEP 1:
| nspect the installation. Verify that the wiring is
correct (refer to Section 3.8, figure 3.8.2). Qpen
all Grcuit Breakers in the Qutput Load Center.

STEP 2:
Rotate the MODE SELECT switch to the OFF position
for each Cabinet in the System Rotate the
FREQUENCY SELECT switch to the SLAVE position for
each Cabinet in the system This should cause an
EMER OFF in ALL Cabi nets.

STEP 3:
Select ONE Cabinet to be MASTER (Qperate the ONE
MASTER Cabi net as a Single Cabinet Power Source as
described in section 4.3.1.

STEP 4:
Verify operation of each Cabinet individually as
described in steps 2 and 3 above.

STEP 5:

Rotate the MODE SELECT switch to OFF for all
Cabi nets. Select ONE Cabinet, in the mddle of the
System to be MASTER Select all other Cabinets to
be slaves. Disconnect any |load from the output of
the system Cose all of the Crcuit Breakers at
the Qutput Load Center. Press QUTPUT then f1 keys
on all Cabinets in the system to nonitor each
Cabi net' s out put voltages and currents.
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4.3.2

OPERATI ON

PARALLEL CABI NET OPERATI ON (cont)

STEP 6:
On the MASTER, turn the Volts Adjust down to O VAC
Rotate the MODE SELECT to ON and press START/ RESET.
Select one and only one SLAVE. Rotate it's MODE
SELECT to ON, and press START/RESET. Verify the
MASTER and SLAVE output currents are |less than 10
anps.

STEP 7:
On the MASTER, turn the Volts Adjust up to 120 VAC.
Verify the MASTER and SLAVE output currents are
less than 10 anps. If output currents are |arge,
check for ms-wres.

STEP 8:
Verify operation of each SLAVE individually as
described in steps 6 and 7 above.

STEP 9:
Turn ON all Cabinets in the system On the MASTER
rotate the MODE SELECT switch to standby and verify
all cabinets go to STANDBY. On the MASTER, press
EMER OFF and observe all Cabi net goes to EMER OFF.

STEP 10:

Connect the load. Bring up the MASTER then all
Cabinets to the STANDBY state. Leave the MASTER in
t he STANDBY state. Rotate the MODE SELECT switch to
ON for all the SLAVES. Rotate the NMASTER MODE
SELECT to ON. Verify all Cabinet output currents
are + 10% of each other. The systemis now fully
oper ational .

70



4.3.3

SECTI ON 4 OPERATI ON
NORVAL SHUTDOYWN PROCEDURE

This procedure describes how to place the Power Source
into the normal Of state. One of two conditions may be
desired when turning off the Power Source:

1. Secure power from the Power Source. Turn off high
vol tage power supplies, inverters and output to the
| oad. Control circuits shall remain active.

2. Secure all power; no power applied to either the
Power Source or the Load.

To secure power from the Power Source proceed as
fol |l ows:

STEP 1.
Turn off all |oads and open output circuit breaker if
provi ded.

STEP 2:

Rotate the Mde Select Switch to the OFF position.
Verify that the OFF lamp is |it. Verify that the STANDBY
and ON | anps are extingui shed.

To secure all power to and fromthe Power Source proceed
as foll ows:

STEP 1.
Turn off all |oads and open output circuit breaker if
provi ded.

STEP 2:
Rotate the Mbde Select Switch to the OFF position.

STEP 3:

Open the input power circuit breaker. This renoves all
power to and fromthe cabinet.
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4.3. 4

OPERATI ON
EMERGENCY SHUTDOWN PRCOCEDURE

Emergency shutdown is acconplished by depressing the
EMER OFF Switch at any tine.

The principle function of the Enmergency Of state is to
open the input and output contactors in the event of
i nternal Power Source failure.

A secondary purpose is to protect agai nst overheating of
the inverter or input transfornmer in the event of
excessive |load current for extended tine ( an unlikely
occurrence due to conservative thermal design.)

A third function is to give the operator a quick "Turn
Of" nmeans in the event of an energency - since pressing
EMER OFF is slightly faster than rotating the Mode
Select Switch to Of.

The Enmergency Of state can only be renoved by rotating
the Mode Select Switch to Of and pressing START/ RESET.
The EMER OFF lanp will extinguish and the cabinet wll
be in a normal Of state.
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MODES OF OPERATI ON
There are six possible nodes of operation:

Of State

Stand By State

On State

Energency Of State
Slave State

Auto Re-Start

ouhwnE

These states are achi eved as descri bed bel ow

CFF STATE

The OFF state is achieved by rotating the Mde Select
Swtch to Of. If the EMER OFF switch is illum nated,
pressing START/RESET is also required to change the
state from EMER OFF to normal OFF.

OFF causes the machine to be dead except for the |ow
vol tage power supply. OFF shall be achieved if the
followi ng are true:

A) The EMER OFF lanp is off.

B) The OFF lanp is on.

@] The STANDBY |anmp is off.

D) The ON lanp is off.
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4.3.5

OPERATI ON
MODES OF OPERATI ON (cont)
STANDBY STATE

STANDBY is when the input and/or battery contactor is

closed and the machine is ready to deliver power to a

| oad but the output contactor is open. The batteries are

charging if input power is ok. The STANDBY |lanp is on.

(oserve the followi ng start sequence to achi eve STANDBY:

A) The EMER OFF lanp is off.

B) The OFF lanp is on.

@] The MODE SELECT switch is rotated to STANDBY.

D) The START/ RESET button is pushed.

E) The sl ow turn on contactor closes.

F) The main input contactor closes.

€) The £200 VDC supplies charge, the battery contactor
cl oses the nodul ator is enabled. The machine is now
i n STANDBY node.

ON STATE

ON is when the output contactor is closed and the

machine is ready to deliver power to a |oad. The ON | anp

is on. Cbserve the follow ng sequence to achieve ON

A) The STANDBY |anmp is on.

B) The MODE SELECT switch is rotated to ON The
machi ne is now in ON node.

R
A) The EMER OFF lanp is off.
B) The MODE SELECT switch is in the ON position and

the START/RESET switch is pressed. The nachine
shall go to STANDBY node and then to ON node.
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4.3.5 MODES OF COPERATI ON (cont)
EMER OFF STATE

EMER OFF causes the machine to be dead except for the
| ow vol tage power supply. The EMER OFF push button shall
be lit. The follow ng shall cause an EMER CFF:

A) EMER OFF BUTTON, the EMER OFF push button has been
pr essed.

B) MASTER EMERCENCY OFF, The Master Cabinet is in an
EMERGENCY OFF STATE and this machine is a SLAVE

@] LVPS FAULT, one of the |ow voltage power supplies
has fail ed.

D) Bus VOLTAGE GREATER THAN 240 VDC, one of the high
vol tage power supplies has exceeded 240 VDC

E) | N\VERTER FAULT, one of the inverters has failed.

F) | \VERTER OVERTEMP, one of the inverters has
exceeded 850 C

€) TRANSFORVER OVERTEMP, the large input transforner
has exceeded 2000 C

H) SUSTAI NED OVERLQAD, the power source has been in
current limt for a long tinme. The tine to shutdown
will vary with type of | oad.

1) EXTERNAL EMERGENCY OFF, external contacts have

shorted connector P1-18 to P1-19 together and has
caused an emergency off.
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4.3.5

OPERATI ON
MODES OF OPERATI ON (cont)
SLAVE STATE

SLAVE causes the machine to act as a slave in a multi
cabi net system The machine is a SLAVE if the FREQUENCY
SELECT switch is rotated to SLAVE, and a MASTER if in
any other position. The SLAVE |anp and either EMER OFF,
OFF, STANDBY or ON lanps shall be lit. The control node
shall be determned by the foll ow ng table:

MASTER MODE
OFF STANDBY ON
SLAVE MODE
OFF OFF OFF OFF
STANDBY OFF STANDBY STANDBY
ON OFF STANDBY ON
CONTRCOL MCDE

AUTO RE- START

If AUTO RE-START is enabled, the Power Source shall
start AUTOVATI CALLY when input power is applied. The
Power Source shall attain the node as selected by the
MODE SELECT switch if all internal diagnostics check out
ok.
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4.4

SECTI ON 4 OPERATI ON
DESCRI PTI ON OF CONTROLS AND | NDI CATORS

The controls and indicators for the 3060-UMS are | ocated
on the front panel of the Power Source cabinet.

As shown in figure 4.4 the Front Panel is divided into 3
basi ¢ regions:

1 LCD and Interrogation Section.
Used to solicit Power Source paranetric
val ues.
(Refer to paragraph 4.4.1)

2. Mode Sel ect, Emer O f, and Start/Reset sw tches.
(Refer to paragraph 4.4.2)
Used to control the operational state
of the Power Source.

3 Frequency Sel ect and Vol ts Adj ust.
(Refer to paragraph 4.4.3)
Used to control the Internal Gscillator and
sel ect Master or Slave operation in Parallel
Syst ens.

Thi s section is di vi ded into t he ref erenced
subpar agr aphs whi ch di scuss each of the above in detail.
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OPERATI ON

SLAVE
EMER START
OFF RESET

STANDBY

—
OFF CJON

O,

MODE SELECT

FI GURE 4.4 3060- UMS FRONT PANEL
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PACIEIC

POWER SOURCE CORP.

\NPUT QUTRPUT | 2

STATUS

ALARM 1

D\AG HELP

FIGURE 4.4.1 LCD AND | NTERROGATI ON SW TCHES
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SECTI ON 4
4.4.1

4.4.1.1

OPERATI ON
LCD AND | NTERROGATI ON SW TCHES

This paragraph provides a detailed description of each
Power Source nessage, how it is obtained, and it's
nmeani ng.

A four line, 160 character Liquid OCystal display
provides the conmunication interface between the Power
Source and the operator.

| NPUT KEY

The INPUT Key is used to display the current status of
all Power Source input power and battery paranmeters. It
may be pressed at any tine power is applied to the
cabi net .

When the INPUT then f1 Keys are pressed, nessage |1 wll
be displayed. NORVAL indicates |Input Power is acceptable
and ABNORMAL indicates Input Power is not acceptable.
FREQ displays Input Frequency. V displays Input Volts
Phase to Neutral and Phase to Phase. A displays Input
Amps for each phase. kW displays Input Kilowatts for
each phase and kVA displays Input Kilo-Volt-Amps for
each phase.

I1: INPUT VXXX XXX XXX XXX XXX/ XXX

ABNORVAL A XXX XXX XXX
kW XX X XX X XX X
FREQ=XXX. X kKVA  XX. X XX X XX X

When the INPUT then f2 Keys are pressed, nessage 12 wll
be displayed. LVPS is internal Low Vol tage Power Supply
vol tages. Bus/BATT is the 200 VDC voltages which is
directly connected to the batteries when the unit is in
standby or on. BATT is = battery current and power.

+ indicates batteries are charging and - indicates
batteries are discharging.

1 2: | NPUT Bus/ BATT BATT
LVPS +XXX VDC +XXX ADC
+XX. X VDC - XXX VDC +XXX ADC
- XX. X VDC XX X KW
If an INPUT display is already active, it 1is not

necessary to press the INPUT key each time to view
anot her nessage. Sinply pressing another f1-f2 key shall
di spl ay the correspondi ng nessage.
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SECTI ON 4 OPERATI ON
QUTPUT KEY

The QUTPUT Key is used to display the current status of
all Power Source output power paraneters. It may be
pressed at any tinme power is applied to the cabinet.

Wien the QUTPUT then fl keys are depressed, nessage Ol
w |l be displayed showing Single Cabinet Efficiency and
out put Frequency. Single Cabinet output volts (Phase to
Neutral and Phase to Phase,) Amps, kW and kVA
information is displayed for each phase.

OLl: CABI NET V XXX/ XXX XXX/ XXX XXX/ XXX

QUTPUT A XXX XXX XXX
EFF=XX% kW XX X XX X XX X
FREQ=XXX. X KVA  XX. X XX X XX X

kW QUT + kW Batt Charge
Efficiency =

KWIN + kWBatt discharge

Whien the QUTPUT then f2 keys are depressed, nessage 2
will be displayed showing Single Cabinet output

Frequency. Single Cabinet output volts (Phase to Neutral

and Phase to Phase,) % - PEAK (percentage of maxi num peak
anps, ) % VA (percentage of maxi mum kVA ) and %W
(percentage of maxi rum kW information are displayed for

each phase.

@2: CABI NET V XXX/ XXX XXX/ XXX XXX/ XXX

QUTPUT % - PEAK XXX XXX XXX
YK VA XXX XXX XXX
FREQ=XXX. X %W XXX XXX XXX

Whien the QUTPUT then f3 keys are depressed, nessage (B
wi Il be displayed showing Miultiple Cabinet System out put
Frequency. Miltiple Cabinet output volts (Phase to
Neutral and Phase to Phase,) Amps, kW and kVA
information is displayed for each phase.

@3: SYSTEM V XXX/ XXX XXX/ XXX XXX/ XXX

SUMVARY A XXXX XXXX XXXX
QUTPUT kW XXX XXX XXX
FREQ=XXX. X kVA XXX XXX XXX
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SECTI ON 4
4.4.1.2

4.4.1.3

CPERATI ON
QUTPUT KEY (cont)

When the QUTPUT then f4 keys are depressed, nessage O4
will be displayed showing Renotely Sense signals from
the Renote Metering connector  J8. Renote  Sense
frequency, output volts (Phase to Neutral and Phase to
Phase,) Amps, kW and kVA information are displayed for
each phase.

AA: REMOTE V XXX/ XXX XXX/ XXX XXX/ XXX

QUTPUT A XXXX XXXX XXXX
kW XXX XXX XXX
FREQ=XXX. X kVA XXX XXX XXX

If an OQUTPUT display is already active, it is not
necessary to press the QUTPUT key each tinme to view
anot her nessage. Sinply pressing another fl1l-f4 key shall
di spl ay the correspondi ng nessage.

STATUS KEY

The STATUS key is used to display the operating status
of the Power Source. This key may be pressed at any tine
power is applied to the cabinet. Based on internal sense
circuits one of six basic nessages may be displayed.
Section 6.2.1 is a list of control termdefinitions.

S1 D spl ayed when the Power Source is in an Emergency
Of state. The EMER OFF |l anmp shall be lit.

S1: CAB EMER OFF - WARNI NG - NO QUTPUT
PRESS DI AG KEY
S2 D spl ayed when the Power Source is in the Nornal
Of state. The OFF lamp shall be lit.
S2: CAB | S OFF - WARNI NG - NO QUTPUT
S3 D spl ayed when the Power Source is in the Standby
state. The STANDBY | anp shall be lit.

S3: CAB IS STBY - WARNI NG - NO QUTPUT
READY FOR OPERATI ON
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4.4.1.3  STATUS KEY (cont)

A

S6

S7

D spl ayed when the Power Source is in the Normal ON
state. The ON lanp shall be lit. Qutput Frequency
and %.QAD (the highest of any percent |oad as
described in the Qutput 2 nessage) is displayed.
Singl e Cabinet output volts (Phase to Neutral and
Phase to Phase,) Anps information is displayed for
each phase.

S4: CAB IS ON - OPERATI ON NORMAL
Vo XXX XXX XXX XXX XXX XXX
A XXX XXX XXX
FREQ=XXX. X %.QAD XXX

D spl ayed when the Power Source is OVERLOADED. The
Power Source is Overloaded when % QAD is greater
than 100% The ON lanp shall be [lit. Qutput
Frequency and % QAD (the highest of any percent
load as described in the CQutput 2 nessage) is
di spl ayed. Single Cabinet output volts (Phase to
Neutral and Phase to Phase,) Amps information is
di spl ayed for each phase.

S5: CAB IS ON - WARNI NG - OVERLQOAD
Vo XXX XXX XXX XXX XXX XXX
A XXX XXX XXX

FREQ=XXX. X %.QAD XXX

D spl ayed when the Power Source is in an Emergency
Of state caused by an OVERTEMP condition. The EMER
OFF lanp shall be lit.

S6: CAB | S EMER OFF - WARNI NG - OVERTEMP
Vo XXX XXX XXX XXX XXX XXX
A XXX XXX XXX
FREQ=XXX. X %4.QAD XXX

D spl ayed when the Power Source is in an Alarm
condi tion caused by an OQUTPUT UNDER VOLTAGE.

S7: CAB IS ON - VWARNI NG UNDER VOLTACE
Vo XXX XXX XXX XXX XXX XXX
A XXX XXX XXX

FREQ=XXX. X %.QAD XXX
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4.4.1.3

OPERATI ON

STATUS KEY (cont)

S8

S9

S10

S11

S12

D spl ayed when the Power Source is in an Alarm
condition caused by an QUTPUT OVER VOLTACE.

S8: CAB IS ON - WARNI NG OVER VOLTAGE
Vo XXX XXX XXX XXX XXX XXX
A XXX XXX XXX

FREQ=XXX. X %4.QAD XXX

D spl ayed when the Power Source is in an Alarm
condition caused by an OQUTPUT UNDER FREQUENCY.

S9: CAB IS ON - WARNI NG UNDER FREQUENCY
Vo XXX XXX XXX XXX XXX XXX
A XXX XXX XXX

FREQ=XXX. X %4.QAD XXX

D spl ayed when the Power Source is in an Alarm
condi tion caused by an QUTPUT OVER FREQUENCY.

S10: CAB IS ON - WARNI NG OVER FREQUENCY
Vo XXX XXX XXX XXX XXX XXX
A XXX XXX XXX

FREQ=XXX. X %4.QAD XXX

D spl ayed when the Power Source is in an Alarm
condi tion caused by |oss of input power.

S10: CAB IS ON - WARNI NG
| NPUT PONER HAS FAI LED
LCAD ON BATTERY
BATT TIME = XX M N

D spl ayed when the Power Source is in an Alarm
condition caused by loss of input power and
shutdown is inm nent.

S10: CAB IS ON - WARNI NG
LCAD ON BATTERY
SHUTDOMWN | MM NENT
BATT TIME = XX M N
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SECTI ON 4 OPERATI ON

DI AGNGSTI C KEY

The Diagnostic (DIAG key is dual purpose. First, by
saving the cause of the Energency Of state, an audit
trail is provided for trouble shooting purposes. Second,
t echni cal operating paranmeters are displayed and
recorded for determning Power Source operational
st at us.

Wen the DIAG then fl1 keys are depressed the cause of
the Energency Of state is displayed.

D1: DI AGNGCSTIC NO EMERGENCY OFF
or

D1: DI AGNCSTI C EMERGENCY OFF CAUSED BY
MASTER EMERGENCY OFF
SUSTAI NED OVERLQOAD
| N\VERTER FAULT
EMER OFF BUTTON
TRANSFORVER OVERTEMP
| N\VERTER OVERTEMP
LVPS FAULT
Bus VOLTAGE > 240 VvVDC
EXTERNAL EMERGENCY OFF
NO MASTER ON LI NE

Wen the DIAG then f2 keys are pressed the input
transformer tenperature in degrees C and inverter
tenperature status (OK/ Not OK) are displayed.

D2: DI AGNCSTI C TEMPERATURE DATA

XFMR XXX DEG C
INV: XK
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4.4.1. 4

OPERATI ON
DI AGNOSTI C KEY (cont)

Wen the DIAG then f3 keys are pressed the results of
the last battery test are displayed. BATT XXX % is the
percentage of current delivered by the batteries as
conpared to calculated current. OK is displayed if the
percentage is > 75% V and A are battery volts and anps.

D3: DI AGNCSTI C +BATT XXX % + XXXV
LAST BATTERY NOT &K XXXA
TEST. PRESS f3 - BATT XXX % - XXXV
FOR NEW TEST. NOT &K XXXA

If the f3 key is pressed again, and the output contactor
is open, the foll ow ng nessage is displayed:

D5: DI AGNCSTI C QUTPUT IS O-FF AND
BATTERY THERE N NO LQAD.
TEST TEST NOT PCSSI BLE

If the f3 key is pressed again, and the output contactor
is closed, the followi ng nmessage is displayed:

D6: DI AGNCSTI C PRESS f2 AND f4
BATTERY TOGETHER
TEST WTH N 5 SECONDS
TO I NI TI ATE

If f2 and f4 are not pressed within 5 seconds the D3

nmessage is displayed. If f2 and f4 are pressed within 5
seconds a new battery test starts. This test will |ast
for 60 seconds. At the end of the test the results wll
be displayed. To abort the test early, press the diag
key and old test results will be displayed.
D7: DI AGNCSTI C TEST | N PROCESS +XXXV

BATTERY PRESS DI AG KEY XXXA

TEST TO ABORT TEST - XXXV

XX SECONDS RENMAI N XXXA

At the conclusion of the test the D3 nessage conmes up
automatical ly.
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SECTI ON 4 OPERATI ON
DI AGNOSTI C KEY (cont)

Wen the DIAG then f4 Kkeys are pressed the digital
inputs to the Display PCB are displ ayed.

D4: PORT # 2 PORT # 3 PORT # 4 PORT # 5
PVWR  XXXKXKXX XXKXAKXKX XAKXAKXAKXK KXAKXAKXKX
EMER  XXXXKXKXX XXAKXAKXKX XHKXAKXAKXK XXAKXAKXKX
NOW XXX XXKXXKXX T XXX XXKXXXXX

This display shows the status of all of the 32 digital
inputs to the Display PCB at the |ast PWR down (when the
+ 18 VDC fell below 12.3VDC,) the |ast EMER off (when 6
went hi) and NOW (present real tine.)

BIT PORT # 2 PORT # 3

7 KYBD f 3 M.

6 KYBD f 4 | N\V OVERTEMP
5 MASTER EMER OFF EMER OFF SW
4 XFMR OVERTEMP SUSTAI NED Q' L
3 LVPS FAULT | NPUT LI NE FAULT
2 LS o3

1 o VDC > 240

0 LM EXT EMER OFF
BIT PORT # 4 PORT # 5

7 VDC > 160 SPARE

6 I NV FAULT MOD ENABLE

5 S3 CLOSE COWM SPARE

4 S4 CLOSE COWM SPARE

3 S5 CLOSE COWM NV TEST OK
2 S7 CLOSE COWM SPARE

1 2 INV O L

0 POLARI TY SPARE

If a DIAGNCSTIC display is already active, it is not
necessary to press the DIAG key each tine to view
anot her nessage. Sinply pressing another f1l-f4 key shall
di spl ay the correspondi ng nessage.
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4.4.1.5

OPERATI ON
HELP KEY

The HELP key is provided to direct the operator with the
proper course of action to turn on and operate the
machine. Six different help nessages are available for
display. If the HELP key is pressed the first applicable
message, Hl through H6, is displayed.

H1 D splayed when the Input Voltage is not wthin
accept abl e range.

HL: |1 NPUT SERVI CE |'S NOI' CORRECT.
CHECK ALL THREE | NPUT PHASES
FOR PROPER VOLTAGE.

H2 D spl ayed when the cabinet is in an Emergency Of
State. Instructs the user to press the DIAG then f1
keys to determ ne the cause of the FAULT. Instructs
the user to press the START/RESET to clear the
FAULT. Instructs the user that service is required
if the fault cannot be cleared.

H2: CABI NET | S | N EMERGENCY OFF STATE.
PRESS DI AG KEY TO DETERM NE FAULT.
TO CLEAR FAULT PRESS START/ RESET.
| F FAULT REMAINS, SERVI CE | S REQUI RED.

H3 D splayed when the cabinet is in a Normal Of
State. Instructs the user how to place the cabinet
in the Standby state by rotating the MODE SELECT
swtch to the STANDBY position and pressing the
START/ RESET button. This wll charge up the
internal high voltage dc power supplies and start
the inverter operating.

H3: SYSTEM 1S I N NORVAL OFF STATE.
TO PLACE | N STANDBY, ROTATE THE
MCDE SELECT SWTCH TO STANDBY AND
PRESS START/ RESET.
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SECTI ON 4 OPERATI ON

HELP KEY (cont)

H4

Di spl ayed when the cabinet is in the Standby State.
The cabinet is ready to deliver output power but
t he output contactor is open. Instructs the user to
rotate the MODE SELECT switch to the ON position to
turn on the output contactor.

H4: SYSTEM IS I N STANDBY STATE.
TO TURN ON THE QUTPUT, ROTATE
THE MODE SELECT SW TCH TO ON.

D spl ayed when the cabinet is in the On State. The
cabinet's output termnals are energized. The
out put contactor is closed. Instructs the user to
press a button to read netering information.

H5: SYSTEM IS I N ON STATE
TO READ METERI NG | NFORVATI ON
PRESS THE ASSOCI ATED BUTTON.

D spl ayed when the cabinet is in the Alarm State.
Instructs the user to press the STATUS button to
determne the cause of the alarm Instructs the
user to press the ALARM button to silence the
audi bl e al arm

H6: SYSTEM IS I N ALARM STATE.

PRESS STATUS TO DETERM NE CAUSE
OF ALARM PRESS ALARM TO SI LENCE.
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4.4.1.6

OPERATI ON
ALARM KEY

Whenever ALARM is pressed nessage Al appears. It renmains
di spl ayed until sone other button is pressed. Pressing
ALARM nonentarily there after has no effect. Pressing
and hol ding ALARM for 2+ seconds shall cause the ALARM
buzzer to change state between ENABLED and D SABLED
(display text changes accordingly).

Al: ALARM DI SABLED- PRESS f1> OV XXX
AND HOLD ALARM TO ENABLE. f2> UV XXX
USE f1 f2 f3 f4 BUTTONS f3> OF XXX
TO CHANGE LIM TS f4> UF XXX
Whenever nessage Al is displayed, limts are subject to

change by use of f1 through f4 buttons.

First press and hold of f1 causes OV to increase at
about 5 volts per second. Second press and hold causes
OV to decrease at about 5 volts per second. Simlarly
for f2, f3 and f4.

If ALARM is ENABLED and any voltage, frequency,
tenperature or percent |oad paraneters exceeds its
limts the ALARM BUZZER shall sound. Wen paraneter
returns to limts buzzer shall extinguish.

Wen RAM is cleared, ALARM system shall be D SABLED and
[imts shall be :

Ov 132
UV 108
OF 440
UF 47

This feature nonitors output termnals. The alarm shall
sound i f enabl ed and the output contactor is open.
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SECTI ON 4 OPERATI ON

SPECI AL KEY COMBI NATI ONS

| NPUT/ STATUS/ HELP: Pressed sinultaneously shall cause
a software reset of the display
CPU.

QUTPUT/ DI AG ALARM Pressed sinultaneously shall clear
t he RAM
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TH' S PAGE | NTENTI ONALLY BLANK

92



4.4.2

4.4.2.1

SECTI ON 4 OPERATI ON
MODE SELECT, EMERGENCY OFF, AND O\ RESET SW TCHES

As the nane inplies, these switches <control the
operational node of the Power Source. The operator nust
be fully famliar with these switches and their function
prior to operating the Power Source.

MODE SELECT SW TCH

During normal operation of the 3060-UMS, control of the
cabinet is through the MODE SELECT swi tch. The design of
the switch is such that only one Mdde Position can occur
at any tine. The three available switch positions are
defined as foll ows:

OFF The cabinet is shut off. No power is
supplied to the load. A red LED next to
the OFF position is lighted when there is
no power applied to the output and
di agnosti c checks are K

STANDBY The cabinet is in the Standby State. The
internal high voltage power supplies are
energi zed and the batteries are on |ine.
The inverter is operating. The cabinet is
ready to deliver output power but the
out put contactor is open. A red LED next
to the STANDBY position is |ighted.

ON The output termnals are energized. The
out put contactor is closed and supplying
power to the load. A red LED next to the
ON position is |ighted.
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SLAVE
EMER START
OFF RESET
STANDBY
]
OFF . 1 ON

MODE SELECT

FI GURE 4. 4.2 MODE SELECT, EMER OFF, AND START/ RESET
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SECTI ON 4 OPERATI ON
EMERGENCY OFF AND START/ RESET SW TCHES

During normal operation of the Power Source, return to
the OFF state is acconplished through the use of the
Mode Select Switch. In the event of an energency, the
EMER OFF button may be used to cause an inmmediate
shutdown of the UPS. Pushing the START/RESET switch is
requi red before the cabinet can be brought back on line.

Two off lanps are used to indicate the Of states. The
Energency Of state is indicated by a lanp that
illumnates the EMER OFF push button. A lanp next to the
OFF text on the Mde Select switch indicates that the
cabinet is in the Normal Of State. The Normal Of state
lanp is inhibited from being ON when an EMERGENCY OFF
condi tion exists.

When power is first applied during turn-on, the cabinet
is automatically set to the Of state. If AUTO RESTART
is enabled the cabinet will attain the node as sel ected
by the MODE SELECT switch. If the cabinet is in the
Emergency Of state the operator nust press START/ RESET
to reset the cabinet and obtain the node as selected by
t he MODE SELECT swi tch.
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TH' S PAGE | NTENTI ONALLY BLANK
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4.4.3

4.4.3.1

4.4.3.1

SECTI ON 4 OPERATI ON
FREQUENCY SELECT SWTCH AND VOLTS ADJUST

These switches also control the operation of the Power
Source. The operator nust be fully famliar with these
sw tches and their function prior to operating the Power
Sour ce.

FREQUENCY SELECT SW TCH

The primary of the Frequency Select Switch is to control
the internal Gscillator. It also is used to determ ne
whet her the cabinet is a MASTER or SLAVE.

50, 60 and 400 These are fixed, crystal control |l ed
frequencies for the internal oscillator.

VAR This is a 47 to 500 Hz variabl e frequency
control for the internal oscill ator

EXT This selects an external oscillator input
for the Power Source.

SLAVE In this position this cabinet is a SLAVE
to another master in a Miltiple Cabinet
System One and only one cabinet may be
MASTER in a Miltiple Cabinet System The
MASTER Frequency shall control the entire
Miul ti pl e Cabi net System

VOLTACGE ADJUST CONTRCOLS

The Voltage Adjust Controls <control the interna
Gscill ator output voltage. The center control is for all
t hree output phases. ¢B and ¢C are for Phase B and Phase
Ctrimadjustnents only. These controls only work if the
cabinet is a master and the internal oscillator is
sel ect ed.
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MASTER

CONTROLS FOR
MASTER ONLY

O O O

7B @C
VOLTS ADJUST

VAR
400

@ o
Og e XT

50 SLAVE

FREQUENCY SELECT

FI GURE 4. 4.3 FREQUENCY SELECT AND VOLTS ADJUST
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SECTI ON 4 OPERATI ON
SETUP SW TCHES

This paragraph describes the PC nmounted dip swtches
contained within the 3060-UMS AC Power Source, their
pur pose and | ocati on.

Every effort has been nade to sinplify the Power Source
design and it's nmaintenance. To this end, many common
conponents are used throughout the product famly. To
maintain comonality within the product famly, logic
swtches are used to convey certain operating
characteristics to the cabinet. These switches are
summari zed as foll ows:

1. D splay PCB, Paragraph 4.5.1

Al Machi ne | D and Baud Rate
42 For testing and future use.

2. Control PCB, Paragraph 4.5.2
S14 Auto restart and AGC control.

Refer to Figure 4.5, Cabinet Assenbly Drawing, for PC

Board | ocati on.

- - - - - - - CAUTION - - - - - - -

- Al  Cabinet Switches are FACTORY PRESET.
Changi ng any switch position, wthout properly
identifying its location and purpose, may
cause serious equi pnent danage.

- - - - - - - CAUION - - - - - - -
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4.5.1 DI SPLAY PCB

Refer to figure 4.5.1, Display PCB, part nunber 126572.
Two switches are |ocated on this assenbly. Switch $S42 is
for testing and future use. Switch S41 provides the
follow ng configuration information to the Power Source:

$41-1 S41-2 Machi ne Si ze
OFF OFF 62. 5kVA
COFF ON Undef i ned
ON COFF Undef i ned
ON ON Undef i ned
$41-3 Machi ne Type
OFF NON UPS
ON UPS
A41-4 Undef i ned
$A41-5 S41-6 Serial Port "A" Baud Rate
OFF OFF 300
OFF ON 1200
ON OFF 2400
ON ON 9600
HA41-7 S41-8 Serial Port "B'" Baud Rate
OFF OFF 300
OFF ON 1200
ON OFF 2400
ON ON 9600

Nor mal Shi pping Configuration is as foll ows:

S41-10FF  62. 5kVA Machi ne
S41-20FF  62. 5kVA Machi ne

S41- 30N UPS

S41-40FF  Undef i ned

S41-50FF 1200 Baud Serial Port
S41- 60N 1200 Baud Serial Port
S41-70FF 1200 Baud Serial Port
S41- 80N 1200 Baud Serial Port
S42- ALL OFF Undefi ned

W wW > >
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SECTI ON 4 OPERATI ON
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FIGURE 4.5.1 DI SPLAY PCB, PART NUMBER 126572
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4.5.2

SECTI ON 4 OPERATI ON
CONTRCL PCB

Refer to figure 4.5.2, Control PCB, part nunber 126572.
One switch is located on this assenbly. Switch S14
provides for enabling of the auto restart option and
| ocal or renote AGC (automatic gain control.)

Switch S14 assignnents are as foll ows:
S14-1Auto Restart

OFF OFF
ON ON

S14- 2Undef i ned

S14- 3Phase A AGC

OFF LOCAL

ON REMOTE
S14- 4Phase B AGC
OFF LOCAL

ON REMOTE
S14- 5Phase C AGC
OFF LOCAL

ON REMOTE
S14- 6Phase A AGC
OFF DI SABLED
ON ENABLED
S14- 7Phase B AGC
OFF DI SABLED
ON ENABLED
S14- 8Phase C AGC
OFF DI SABLED
ON ENABLED

Nor mal Shi pping Configuration is as foll ows:

S14-10FF Auto Restart Disabl ed
S14- 20FF  Undef i ned

S14- 30OFF Phase A Local AGC
S14-40FF Phase B Local AGC
S14-50FF Phase C Local AGC
S14- 6 ON Phase A AGC Enabl ed
S14-7ON Phase B AGC Enabl ed
S14- 8ON Phase C AGC Enabl ed
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4.6

4. 6.

1

SECTI ON 4 OPERATI ON
FEATURE CONNECTORS

This paragraph describes the Feature Connectors
contained within the 3060-UMS AC Power Source, their
pur pose, l|ocation, and pin nunbers. The use of these
connectors is optional. Refer to figure 4.6 for |ocation
of these connectors.

P1, P2 PARALLELI NG

These are used for Paralleling cabinets in nultiple
cabi net systens. They are DB25P type. Pin nunbers are as
fol |l ows:

1 oA Error Signal

2 oB Error Signal

3 oC Error Signal

4 Common Error Signal
5 Tri angl e Wave Sync
6 Master on line

7 Renot e node O

8 Renot e node 2

9 Renote Ener Of

10 Renote Start

11 oA System Anps

12 oB System Anps

13 ¢C Syst em Anps

14- 17 Gnd

18 +12VDC

19 Ext Ener Of

20- 22 No Connecti on
23-25 Gnd

Pins 18 and 19 may be wired to an External Enmergency Of
switch. This switch nust have nornmally open isolated
contacts. Cdosure of these contacts wll cause an
enmer gency off.
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OPERATI ON
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FI GURE 4. 6 FEATURE CONNECTOR DETAI L
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4.6.2

SECTI ON 4 OPERATI ON
J3 AND J4 SERAL I/0O

This paragraph describes the Serial Ports available on
t he 3060- UMS Power Sour ce.

The 3060- UVMS Power Source is provided with Dual Serial
Communi cation Ports designated COM A and COM B. These
output are RS-232-C Ports wth bi-directional 1ogic.
Power Source status is stored in an internal register
and transm tted through these ports when interrogated.

PHYSI CAL CONFI GURATI ON

Refer to Figure 4.6. J3, or COM A is a female, DB-25
socket. This socket is a Data Communications Equi prent
(DCE) Port configured to be interfaced with a Data
Term nal Equi pnrent (DTE) device such as a "dunb”
termnal, or PC set up as a DIE

J4, or COM B, is a DIE port configured to be interfaced
with a DCE device such as a nmbdem A fermale, DB-25
socket is also provided for this port.

BAUD RATE

The Baud Rates for data transm ssion are 300, 1200, 2400
or 9600 as selected by switch S41 on the D splay PCB
Assenbly. (Refer to Figure 4.5.1.)

COVMUNI CATI ON DATA FORVAT

Data is transferred as an 8 bit word with 1 Start,
1 Stop, and no Parity bit.
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SECTI ON 4
4.6.2

OPERATI ON
J3 AND J4 SERIAL I/ 0O (cont)
DATA TRANSM SSI ON

Serial Port design is such that no "Handshaking" is
required in hardware or software. Due to this fact, data
transmtted to the 3060-UVS nust be l|limted to 5
characters per second. Data bursts are sent from the
3060- UVB i n approximately 200nms increnents.

Refer to Table 4.6.2. Hardware handshaking signals,
(i.e. TXDA, CTSA, DCDA, etc) are provided for operator
conveni ence. The 3060-UVS requires only 3 |lines:
Recei ve, Transmt and G ound.

PORT Pl N MNEMONI C DESCRI PTI ON
coMm A 2 RXDA RECEI VE DATA PORT A
3 TXDA TRANSM T DATA PORT A
4 CTSA CLEAR TO SEND PORT A
20 DCDA DATA CARRI ER DETECT PORT A
8 DSRA DATA SET READY PORT A
5 RTSA REQUEST TO SEND PORT A
7 GRD GROUND PORT A
COoM B 4 RTSB REQUEST TO SEND PCRT B
20 DTRB DATA TERM NAL READY PORT B
2 TXDB TRANSM T DATA PORT B
3 RXDB RECEI VE DATA PORT B
8 DCDB DATA CARRI ER DETECT PORT B
5 CTSB CLEAR TO SEND PORT B
7 GRD GROUND

TABLE 4.6.2 SERI AL |1/ O CONNECTI ONS
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4.6.2

SECTI ON 4 OPERATI ON
J3 AND J4 SERIAL I/ 0O (cont)

Wth the serial port, it is possible to obtain all Front
Panel Display information described in section 4.4.1.

This paragraph provides the syntax and a  brief
description of all 3060-UVS recogni zed commands. Section
4.4.1 should be reviewed for detailed descriptions of
returned nessages.

Comand Command Type | nformation Type

|1 <RET> | nput Screen #1 VLN, VLL, Amps, kW KkVA,
Fr equency, [ nput  NORVAL
OR ABNCRIVAL.

|2 <RET> Input Screen #2 LVPS, Bus/BATT voltages,

Battery anps and kW
Ol <RET> CQutput Screen #1 CABI NET VLN, VLL, Anps,

kw kVA, Frequency,
Ef ficiency.

2 <RET> Qutput Screen #2 CABI NET VLN, VLL, %eak
Current, YK VA, WKW
Fr equency.

B <RET> Qutput Screen #3 SYSTEM VLN, VLL, Anps,
kW kVA, Frequency.

A <RET> Qutput Screen #3 REMOTE VLN, VLL, Anps,
kW kVA, Frequency.

S <RET> St at us Scr een Vari es
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SECTI ON 4
4.6.2

OPERATI ON
J3 AND J4 SERIAL I/ 0O (cont)

Conmmand Command Type

Dl <RET> Diag. Screen #1
D2 <RET> Diag. Screen #2
D3 <RET> Diag. Screen #3
D4 <RET> Diag. Screen #4

H <RET> Hel p Screen

ST <RET> Reset D splay CPU
Q <RET> Alarm Si | ence

R <RET>

| nf ormati on Type

Cause of Energency Of.
Tenperature Data

DI AGNCSTI C BATTERY TEST,
display D3 pronpts you
for display Db.

% starts the battery
test from display Db.
<Sane as pressing f2 and
f4 keys>

X cancels the  Dbattery
test. <Sanme as pressing
Dl AG key>

Binary Ports 2-5

Vari es

<Sane as pressing |nput

Status and Hel p keys>

<Sane as Al arm Key>

Conti nuously Repeat Last Command.

Use <SPACE BAR> <RET> to stop.
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4.6.3

4.6.4

SECTI ON 4 OPERATI ON
J6 EXTERNAL OSCI LLATOR

This is an External Gscillator Input. This connector is
a DA15S type. If the Frequency Select Switch is rotated
to the EXT position and the cabinet is ON, inputs
applied to J6 are anplified 25 tinmes at the output
termnal s.

Exanple: 4.80 VAC, 60 Hz input at J6 equals
120 VAC, 60 Hz at the output contactor.

Pin Nunbers are as foll ows:

7 Ext Phase A Gscillator | nput
15 Ext Phase B Gscillator | nput
8 Ext Phase C Gscillator | nput
10 Gnd

J5 AND J7 SYSTEM METERI NG QUTPUTS

J5 is a System Volts output signal connector. System
Volts are divided down by 25 to 1 and sent to this
connector. This connector is a DAL5S type.

Exanple: 120 VAC, 60 Hz at the output contactor equals
4.80 VAC, 60 Hz at J5.

Pin Nunbers are as foll ows:

1 Phase A System Vol ts CQut put
11 Phase B System Vol ts CQut put
8 Phase C System Vol ts CQut put

2,7,12 Gnd

J7 is a System Anps out put signal connector. System Anps
are divided down by 400 to 1 and sent to this connector.
Thi s connector is a DAL5S type.

Exanpl e: 400 AAC, 60 Hz total system output equals
1.00 VAC, 60 Hz at J7.

Pin Nunbers are as foll ows:

2 Phase A System Anps CQut put
7 Phase B System Anps Qut put
11 Phase C System Anps Qut put

1,8,12 Gnd
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SECTI ON 4
4.6.5

OPERATI ON
J8 REMOTE METERI NG | NPUTS

J8 is a Renote Metering Input signal connector. Renote
Volts are divided down by 100 to 1 and sent to this
connector. Renote Anps are divided dowmn by 400 to 1 and
sent to this connector. This connector is a DA15S type.

Exanple: 120 VAC, 60 Hz at the renote | ocation equals
1.20 VAC, 60 Hz at J8.

Exanpl e: 400 AAC, 60 Hz at the renote | ocation equals
1.00 VAC, 60 Hz at J8.

Pin Nunbers are as foll ows:

Phase A Renote Volts I nput
Phase B Renote Volts I nput
Phase C Renote Volts I nput
Phase A Renote Anps | nput
Phase B Renote Anps | nput
Phase C Renote Anps | nput
Neut Renote Anps | nput

Gnd

O~NOUITAWNE
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4.6.6

SECTI ON 4 OPERATI ON
J9 AUXI LI ARY ALARM AND RSP |V QUTPUTS

This connector alerts the user to conditions that cause
alarm status in the cabinet and/or drives the Renote
Status Panel (RSP IV.) Sone of these are digital 0 to +5
VDC outputs designed to operate small relays which the
user may utilize to operate renote |ights and buzzers.
The signals which drive the RSP IV are open collector
outputs tied to -12 VDC. The RSP |V operates off of +12
VDC and -12 VDC. This connector is a DA15S type.

Pi n Nunber Descri ption True Fal se
1 Overl oad +5 0
2 Over or Under

Vol t age or Frequency +5 0
3 Audi bl e Al arm at Cabi net +5 0
4 D agnostic Battery Test 0 +5
5 | nput AC Nor nal -12 --
6 Qut put AC Nor nal -12  --
7 -12 VDC
8 Gnd
9 Cvertenp +5 0
10 Spar e +5 0
11 Battery Operation -12 --
12 Battery Low Charge -12 --
13 No connecti on
14 No connecti on
15 +12 VDC

Refer to section 4.4.1.6 for information on setting
ALARM paraneter limts. D sabling ALARM at the cabinet
will be reflected here as no output on pin 3 during an
ALARM condi ti on.
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SECTION 5
MAI NTENANCE
MAI NTENANCE

The 3060-UVS has been designed so that nmaintenance is
kept to an absolute mninum This section describes the
mai nt enance requirenments of this equipnent. Paragraph
5.1 describes the maintenance required by the Power
Source. Paragraph 5.1 describes the naintenance required
by the batteries.

PONER SOURCE MAI NTENANCE SCHEDULE

Routi ne mai ntenance of the Power Source consists of the
steps below. Pacific recomends the use of a maintenance
checklist of the form shown in Table 5.1. This helps to

guar ant ee regul ar per f or mance of mai nt enance.
Additionally, equipnment history is created. This is
sonetines  hel pful when servicing the equipnent,

particularly when attenpting to solve an application
type problem The followng procedure is recommended to
be perfornmed at 3 nonth intervals.

MAI NTENANCE PROCEDURE (Refer to Table 5. 1)

STEP 1.
Record cabinet input data by pressing the INPUT then f1
and f2 keys on the front panel display.

STEP 2:
Record cabinet output data by pressing the QOUTPUT then
f1 and f2 keys on the front panel display.

STEP 3:
Record the current Status nessage by pressing the STATUS
key on the front panel display.

STEP 4.
Record D agnostic nessages by pressing the D AGNOSTIC
then f2 and f4 keys on the front panel display.

STEP 5:

| nspect the cabinet carefully. Listen for noisy fan
bearings, etc. Cean the Inverter Air Filters and the
outsi de of the machine. Make comments as appropriate.

STEP 5:
Go to section 5.2 Battery Mintenance and testing.
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SECTION 5 MAI NTENANCE
TABLE 5.1 3060- UMS NMAI NTENANCE LOG

EQUI PMENT MODEL NO

EQUI PMENT SERI AL NO,

DATE: / /

TECHNI Cl AN:

| NPUT DATA

' 1: | NPUT \% / / /
NORIVAL

kW
FREQ= KVA

| 2: 1 NPUT Bus/ BATT BATT
LVPS + VDC ADC

+ VDC + VDC ADC

- VDC kW
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SECTI ON 5 VAl NTENANCE
TABLE 5.1 3060- UVB MAI NTENANCE LOG (cont)

OUTPUT DATA
Ol: CABI NET v / /
OUTPUT
EFF=_ % kW
FREQ= KVA
@2: CABI NET v / /
QUTPUT % - PEAK
%k VA
FREQ= % kW
O3: SYSTEM v / /
SUMVARY
OUTPUT kW
FREQ= KVA
O4: REMOTE v / /
OUTPUT
kW
FREQ= KVA
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SECTION 5 MAI NTENANCE
TABLE 5.1 3060- UVB MAI NTENANCE LOG (cont)
STATUS | NFORVATI ON

DI AGNOSTI C | NFORVATI ON

D2: DI AGNCSTI C TEMPERATURE DATA
XFVR: DEG C
| NV:

D4: Port # 2 Port # 3 Port #4 Port # 5
PVWR

EMER

COMVENTS/ APPEARANCE
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SECTI ON 5
5.2

VAl NTENANCE
BATTERY MAI NTENANCE AND TESTI NG

The UPS battery maintenance requirenents are as stated
bel ow. The procedure should be performed at 3 nonth
intervals. This test works best at high |oads and
becones nore inaccurate at |light |oads. The primary
reason for this test is to nonitor the batteries and to
be able to detect and replace a weak battery. This wll
help to avoid UPS failure due to a conpletely failed
battery.

In the case of the UPS, the maintenance log is extrenely
val uable since it provides data relative to battery
life. This enables the user to detect batteries which
require replacenent as early as possible.

The procedure is as follows:

STEP 1.
| f schedul ed, performroutine maintenance as outlined in
par agraph 5. 1.

STEP 2:

Verify that the batteries are fully charged before
performng a test. Press the INPUT then f2 keys on the
front panel display. Both BATT anps nust be 2 ADC or
| ess but not negati ve.

STEP 3:
Record the last battery test information by pressing the
DI AG then f3 keys on the front panel display.

STEP 4.

Press f3 key again then (f2 and f4 keys together wthin
5 seconds) to perform a new battery test. The battery
test is nowin progress. The systemw || count down from
60 seconds while displaying the positive and negative
battery current and voltages. This test exercises the
batteries w thout the danger of the UPS going down even
if a bad battery or connection exists.

STEP 5:

At the end of the test display D3 will be active, record
this data as new battery test data. The relative
percentage of battery tinme available as well as the
status K or NOT K is presented. Conparing the BATT %
data prior to and imedi ately following the Battery Test
will allow for identification of any failure trend
caused by a weak battery.
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5.2

SECTION 5 MAI NTENANCE
BATTERY MAI NTENANCE AND TESTI NG (cont)

STEP 6:
If both battery strings indicate OK this concludes
battery nmaintenance and testing. |If either battery

string indicates NOT OK, further testing is needed,
continue to step 7.

STEP 7:
Consider replacing all of the batteries if any or all of
the followi ng are true:

1) Batteri es have been in service for several years.

2) Anbi ent tenperature is greater than 30-C.

3) Several hundred di scharge cycl es have occurred.

The conditions contribute to battery death.

STEP 8:

If none of the conditions in step 6 are true, check for
a single bad battery. Wiile the batteries are recharging
after a battery test, neasure the voltage across each
battery of the NOI OK battery string. Mark any batteries
which are 1 volt or greater than the average battery
vol t age.

* * * * * * * \MRNI I\G * * * * * * *

* BATTERI ES ARE AT LETHAL POTENTI ALS.

* WEAR SAFETY GLASSES WHEN TESTI NG BATTERI ES.

* BATTERI ES ARE CAPABLE OF DELI VERI NG EXTREMELY
H GH CURRENTS | F SHORTED.

* BATTERI ES MAY EXPLCDE | F SHORTED.

* USE EXTREME CARE TO PREVENT ACC DENTAL
SHORTI NG OF TOOLS ACRCOSS BATTERI ES.

* REMOVE ALL WATCHES, RINGS, AND OTHER JEVELRY
BEFORE SERVI CI NG THE BATTERI ES.

* * * * * * * \MRNII\G * * * * * * *
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5.2

SECTION 5 MAI NTENANCE
BATTERY MAI NTENANCE AND TESTI NG (cont)

STEP 9:

This step should be done quickly. Perform another
battery test, steps 3 and 4 above. During the battery
test neasure the voltage across each battery and nmark
any batteries which are 1 volt or less than the average
battery voltage. If additional time is needed perform
anot her battery test.

STEP 10:

Any battery which was greater than 1 volt, of the
average battery voltage, during charging and less than 1
volt, of the average battery voltage, during discharge
has high internal inpedance and should replaced. Any
battery which was less than 2 volts, of the average
battery voltage, during discharge may have a shorted
cell and shoul d be repl aced.

STEP 11:

To replace batteries turn the UPS off and refer to
section 3.7 Battery Installation.
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SECTI ON 5 VAl NTENANCE

DATE: /

TECHNI Cl AN:

TABLE 5.2 BATTERY NMAI NTENANCE LOG

BATTERY STATUS

1 2: | NPUT
LVPS

+  VDC

- VDC

LAST BATTERY TEST

D3: DI AGNCSTI C
LAST BATTERY
TEST. PRESS f3
FOR NEW TEST.

NEW BATTERY TEST

D3: DI AGNCSTI C
LAST BATTERY
TEST. PRESS f3
FOR NEW TEST.

COMMENTS

Bus/ BATT BATT
+ _ \VDC ADC
+ __ \VDC ADC
KW
+BATT Vot Vv
¢4
- BATT % - Vv
¢4
+BATT Vot Vv
¢4
- BATT % - Vv
oK
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SECTI ON 6
SERVI CE
SERVI CE

The 3060-UMS has been designed using a subassenbly
concept. This design feature allows for service via the
assenbly exchange approach. The service procedures
described in this section will isolate a problemto the
repl aceabl e assenbly or conponent |evel as appropriate.
Printed circuit board assenblies are considered to be
repl acenment itens. Mai nframe  conponents  such as
contactors, diode bridges, filter capacitors, etc. are
consi dered repl aceabl e conponents.

This section is organi zed as foll ows:

Para. 6.1 Provides a brief description of each
assenbl y.
Para. 6.2 Provi des the theory of operation required

to troubl eshoot the system

Para. 6.3 Provi des step-by-step troubl eshooting
pr ocedur es.

Para. 6.4 Provides procedures for replacing defective
assenbl i es.

Para. 6.5 Provides procedures for replacing defective

conponents.

Para. 6.6 Provi des i nstructions for returning
assenblies for repair.

Para. 6.7 This section contains D Size draw ng of
an overall system block diagram and

schematic diagrans for the Minfranme, and
| nverter assenblies.
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6.1
6.1.1

SECTION 6 SERVI CE
DESCRI PTI ON
MAI NFRAME DESCRI PTI ON

This paragraph describes the various assenblies and
conponents of the Minframe. Each assenbly's and
conponent's function is described below The nunbers
listed are to be used when ordering spare assenblies and
conponents. Refer to Figure 6.1.1 for the |ocation of
t he assenblies and conponents |isted bel ow

1. MAI NFRAME ASSEMBLY (P/ N 126500)
The top assenbly. The mainframe assenbly contains
the main cabi net sheet netal, input transforner and
i nput and out put power contactors.

2. REGULATOR PCB ASSEMBLY (P/'N 126670)
There are 2 Regulator PCB Assenblies. One for the
positive power supply and one for the negative
power supply. This PCB drives 6 SCRs to generate
regul ated voltage for the inverter assenblies and
charging the batteries.

3. DI SCHARGE PCB ASSEMBLY ( P/ N 126075)

This PCB assenbly contains a transistor swtch
which is used to switch a load into the high
voltage DC supply. This switch is active during
shutdown sequences so that the DC voltages are
brought to safe levels. This board also contains
signal conditioning circuits that scale down high
voltages to | ow vol tages which are required for the
control and display PCB' s.

4. UTI LI TY | NVERTER ASSEMBLY (P/ N 126700)
This inverter uses the 200 VDC to generate AC
vol tage which drives the fans, contactors and LVPS
when on battery power.
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SECTION 6 SERVI CE

6.1.1 MAI NFRAVE DESCRI PTI ON ( cont)

5.

MAI NFRAME COMPONENTS

BR1-6, SCR Bridges (P/ N 742008)

Cl10-15, Filter Caps (P/N 720096- 10)
C30-39, Power Supply Caps (P/N 720219-12)
CB1, Input Grcuit Breaker

100A for 480 VAC Input (P/ N 716049)
125A for 380 VAC I nput (P/N 716056)
200A for 240 VAC Input (P/N 716057)
225A for 208 VAC Input (P/N 716032)

=3

CB2, Qutput Grcuit Breaker Optional (P/N 716048)
CT1l-2, Battery Current sensors (P/N 703120)
CT11-13, Input CI's (P/N 731029)
F1-3, Input Fuses

1A for 480 VAC Input (P/N 712043)

1¥A for 380 VAC Input (P/N 712045)

2A for 240 or 208 VAC Input (P/N 712044)
F4-6, UWility Inverter Fuses (P/N 712025)
F10 and F11, DC fuses (P/ N 712042)
L1-6, SCR Filter Inductors (P/ N 530025)
R1-3, Slow turn on resistors (P/N 769990-037)
R4 and R5, Discharge Resistors (P/N 769990- 056)
S3, Main Input Contactor (P/N 717036)
S5, Qutput Contactor (P/N 717029)
S7, Slow turn on Input Contactor (P/N 717005)
T2, 3¢ LVPS Transforner (P/ N 531247)
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SECTI ON 6 SERVI CE
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6.1.2

SECTION 6 SERVI CE
CONTROL MCDULE DESCRI PTI ON

This paragraph describes the various assenblies and
conponents of the Control Mddule. Each assenbly's and
conponent's function is described below The nunbers
listed are to be used when ordering spare assenblies and
conponents. Refer to Figure 6.1.2 for the |ocation of
t he assenblies and conponents |isted bel ow

1. CONTROL PCB ASSEMBLY (P/' N 126570)

A PCB assenbly which contains |ogic, conparator and
oscillator circuits. This board determnes the
state of the system and controls the system This
assenbly also contains the local oscillator which
devel ops the output waveform This is a crystal
referenced oscillator. The output is a digitally
synt hesi zed si newave.

2. MODULATOR PCB ASSEMBLY (P/'N 126071)
This PCB assenbly receives the output of the
oscillator and produces the signals required to
drive the inverter assenblies.

3. Dl SPLAY PCB ASSEMBLY (P/ N 126572)
This PCB assenbly is nounted to the front panel and
contains a CPU which drives an LCD for netering,
status, diagnostics, alarnms and the RSP IV. Two
RS232 serial ports are also available for a renote
term nal or nodem

4. LVPS PCB ASSEMBLY (P/ N 126074)
This is a PCB assenbly which is used to develop a
regulated + 18 VDC. This DC voltage is distributed
t hroughout the mainfrane and is used to create |ow
vol tage DC on each PCB

4. COVPONENTS
C21 and C22, LVPS caps (P/' N 720449-95)
S12 and S13, Push button switches (P/N 710023)
EMER OFF | anp (P/ N 701024)
B1, fan (P/N 703104)
T3, 1l¢ LVPS Transforner (P/N 731043)
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6.1.3

SECTION 6 SERVI CE
| N\VERTER DESCRI PTI ON

This paragraph describes the various assenblies and
conponents of the Inverter assenbly. Each assenbly's and
conponent's function is described below The nunbers
listed are to be used when ordering spare assenblies and
conponents. Refer to Figure 6.1.3 for the |ocation of
t he assenblies and conponents |isted bel ow

1. | N\VERTER ASSEMBLY (P/ N 126200)
A 21kVA inverter assenbly which contains the power
circuits that convert DC to AC and drives the
output. The inverter assenbly is housed in a neta
case. This inverter assenbly has been designed to
reduce RFI/EM .

2. DRI VER PCB ASSEMBLY (P/' N 126270)
This PCB assenbly receives control signals fromthe
nodul ator, provides isolation and then drives the
power transistors. This PCB is a subassenbly of the
i nverter assenbly.

SNUBBER PCB ASSEMBLY (P/' N 126272)

This PCB assenbly is used to snub voltage spi kes on
the power transistors. This PCB is a subassenbly of
the inverter assenbly.

4. COVPONENTS

Cl1- 13, Feed through cap (P/ N 720545- 30)
Cl-8, Filter cap (P/N 720096- 10)

CTl, Current sensor (P/N 703130)

Bl and B2, Fan (P/N 703106)

R1- 8, Snubber resistor (P/N 760180- 10)
TAS1-4, Tenp sensor (P/ N 710039)

L1-12, Filter inductor (P/ N 530014)
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6.2

SECTION 6 SERVI CE
THEORY OF OPERATI ON

Thi s paragraph describes the basic theory of operation
for the 3060-UVS Uninterruptible AC Power Source. The
information which follows is provided as technical
reference to aid troubl eshooting of the equipnent.

The system consists of five basic subsystens which are
as foll ows:

1. Control Term Definitions.
(Ref. Para. 6.2.1)

1. Power Conversion Grcuits.
(Ref. Para. 6.2.2)

2. System Control Circuits.
(Ref. Para. 6.2.3)

3. DC Power Supply CGrcuits.
(Ref. Para. 6.2.4)

4. Metering and Display Grcuits.
(Ref. Para. 6.2.5)

5. Paralleling Grcuits.
(Ref. Para. 6.2.6)

Each of the circuits is discussed in detail in each of
t he above referenced paragraphs.

Wen the DIAG then f4 Kkeys are pressed the digital
inputs to the D splay PCB are displayed. Reference
section 4.4.1.4. This display nmay be used to determ ne
the state of control terns in the system
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CONTROL TERM DEFI NI TI ONS

3 PHASE PRESENT

AGC

AUTO RESTART PULSE
BLC

BOP

co

c2

DI SCHARGE

EMER OFF SW
EMER OFF LAWMP
ERROR I N

ERRCR QUT
ERROR

EXT EMER OFF

True when all three input phases
are present.

Automatic Gain Control, provides
better steady state regulation of

t he out put voltage.
Sane as POMAER ON RESET if sel ected.
Battery Low Charge.
Battery Operation.
Control node O.
Control node 2.

True if S3 CLOSE COW and S7 CLCSE
COW i s fal se.

True when switch is
Monmentary contact panel
integral |anp.

Is it whenever B is true.

pr essed.
switch with

Error signal to the nodul ator.

Error signal fromthe nodul ator.

System Error signal from the master
nodul at or.

Ext er nal Emer gency O f I nput .
Ext er nal contacts have shorted
connector P1-18 to P1-19 together

and has caused an energency off.
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SECTION 6 SERVI CE

CONTROL TERM DEFI NI TI ONS (cont)

IAC
| NPUT VOLTS

| NPUT LI NE FAULT

| NPUT AMPS

| NV OVERTEMP

| NV HOLD COwW

I NV FAULT

I NV TST K

I NV VOLTS

I NV AMPS

INV QL

LM

LS

LVPS FAULT

| nput AC Nor nal .
Line to neutral input voltage.

True when Input voltage is |less
than 80 % of nomnal or greater
t han 120 % of nom nal or 3 PHASE
PRESENT is fal se.

| nput anps from current
transf orners.
One of t he i nverters has

over heat ed.
| nverter Hol d Conmmand.

|s true when | NVERTER HOLD COW and
MXEN is true and INV TST XK is
fal se. Possible shorted transistor.

Inverter test OK indicates that the
| nverters, 2 per phase, are
switching at approximately 30 khz
and no fuses are blown. Does not
test the quality of the sinewave
bei ng produced and does not care if
inverter is incurrent limt.

| nverter output voltage. Inverter
side of the output contactor.

| nverter output anps.

Inverter is in current limt.

Local Master, the FREQUENCY SELECT
swi tch is not in t he SLAVE
posi tion.

Local Slave, the FREQUENCY SELECT
swtch is in the SLAVE position.

Checks = 12 VDC on PCB' s.
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CONTROL TERM DEFI NI TI ONS (cont)

MASTER LAMP

MASTER EMER OFF

M.

MCD ENABLE

QAC

OFF LAMWP

ON LAMP
OSC IN
OVER FREQUENCY

OVER VOLTAGE

OVERTEMP

POLARI TY

PONER ON RESET

03

s lit whenever the FREQUENCY
SELECT switch is not in the SLAVE
posi tion.

The naster cabinet is in an EMR
OFF state.

Mast er on |ine, at | east one
Cabinet is a Master.

Modul at or enabl e.

Qut put AC Nor mal .

Is it if @, S3 CLOSE COW and S7
CLCSE COW i s fal se.

Is lit if S5 CLOSE COWM is true.
GCscillator signal.

O Condition exists if out put
frequency is greater than preset
[imt. Limt is set by the ALARM
KEY.

Ov Condition exists if out put
voltage 1is greater than preset
[imt. Limt is set by the ALARM
KEY.

Ei t her INV  OVERTEMP or XFMR
OVERTEMP i s true.

Polarity of the signal is being
nmet er ed.

Pul se, after 3 PHASE PRESENT is
true.

Local EMER OFF st at e.
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SECTION 6 SERVI CE

CONTROL TERM DEFI NI TI ONS (cont)

RO
R2
REMOTE VOLTS
REMOTE SENSE

REMOTE START

REMOTE AVPS

S3 CLOSE COW
S4 CLOSE COW
S5 CLOSE COW
S7 CLOSE COW

SLAVE LAMP

STANDBY LAMP

START/ RESET SW

SUSTAI NED Q'L

SYSTEM AMPS

SYSTEM VAOLTS

TR SYNC

Renot e node O.
Renot e node 2.
Renote |line to neutral voltage.

Vol tage and current netering from a
renot e | ocati on. AGC  may be
selected to regulate to this point.

True if the master is starting.

Renote anps from renote current
transf orners.

Drive signal which causes the relay
to cl ose.

s lit whenever the FREQUENCY
SELECT switch is in +the SLAVE
posi tion.

Is lit if S3 CLOSE COW or S7 CLCSE
COW is true and S5 CLCSE COW is
fal se.

True when switch IS pr essed.
Monent ary cont act .

Inverter is in current limt for
nore than 50% duty cycle for |onger
t han 20 seconds.

Total system output anps from all
of the inverters in a paralleled
system

System output volts on the output
side of the output contactor.

Triangle Wave synchroni zati on
si gnal .
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CONTROL TERM DEFI NI TI ONS (cont)

UNDER FREQUENCY UF

UNDER VCOLTAGE

VDC > 160

VDC > 240

XFMR OVERTEMP
XFMR TEWP

Condi tion exi sts | f out put
frequency is less than preset
[imt. Limt is set by the ALARM
KEY.

W Condition exists if out put
voltage is less than preset limt.
Limt is set by the ALARM KEY.

Term goes true when both BUSES are
greater than 180 VDC. Term goes
false when either Bus goes below
160 VDC.

True when either Bus voltage
exceeds 240 VDC.

| nput Transfornmer has over heat ed.

Anal og si gnal from enbedded
t her rocoupl e in input transfornmer.
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6.2.2

SECTION 6 SERVI CE
THEORY OF OPERATI ON - POAER CONVERSI ON Cl RCUI TS

The power conversion circuits of the 3060-UVS power
source consist of the foll ow ng assenbli es:

1. Control PCB which contains the Gscillator
2. Modul at or PCB
3. I nverter Assenblies (3 each)

Figure 6.7.2 is a schematic of the mainfranme. Figure
6.7.3 is a schematic of the inverter assenbly.

The oscillator, located on the Control PCB, generates
three low | evel sinewaves which are at the fundanental
out put frequency. The anplitude of these signals is 4.8
VAC,. when the output is set to 120 VAC , The front
panel voltage control potentioneters supply DC voltage
| evel s which control the anplitude of the appropriate
oscillator outputs. Automatic Gain Control (AGC) is also
provided in the oscillator for good output voltage
regul ati on. S14 enabl es or disables and selects |ocal or
renote operation of AGC. Wen the FREQUENCY SELECT
SWTCH is in the EXT or SLAVE positions, all outputs of
the oscillator are disabled and will be 0 VAC

The oscillator output is fed into the nodul ator PCB. The
nodul ator takes the signal and creates a pulse wdth
nodul ated digital signal required by the inverter
assenblies. The nodulator also receives six current
signals, two from each inverter assenbly, which are
representative of individual inverter assenblies output
current. These signals are used to guarantee current
sharing between assenblies on the sane phase. The
nodul ator develops the INV AWPS term which is used to
drive the system output ammeter. The output voltage of
each phase is fed back to the nodulator PCB. This is
done to achi eve high waveformquality.

The inverter assenbly wuses large transistors which
switch between the * 200 VDC power supplies as
controlled by the nodulator. The output of this switch
is filtered to create the output sinewave.
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SERVI CE
THEORY OF OPERATION - CONTRCL CIRCUI TS

The Control PCB is mounted to the rear of the keyboard
subpanel. The Control PCB assenbly is central to the
system control of a 3060-UVMs nainfranme. This PCB
nmonitors key system paraneters and either allows or
prohi bits operation accordingly. Figure 6.7.1 is a block
diagram of the system Al of the logic on this block
diagramis on the control PCB.

When input power is applied and the input circuit
breaker is closed the LVPS is on. At this point, the
Control PCB is performng prelimnary diagnostics and
will light the red System Of LED on the front panel
when all diagnostic tests have been passed. The | NPUT
LINE FAULT signal will be at - 12 VDC when all input
di agnosti c tests have been passed.

If the machine has an internal fault the EMER OFF push
button will light. After the fault has been cleared,
pressing the START/RESET push button will allow nornal
oper ati on.

Rotating the MODE SELECT switch to STANDBY and then
pressing START/RESET will turn on S7, the Sl ow Turn-On
Contactor. Resistors Rl, R2 and R3 |limt the inrush
current during transformer turn on. At this point the
MXEN signal is high allowing the inverter to operate.

200 mlliseconds later S3 closes and the Regul ator PCB
is enabled. The Regulator turns on the SCRs and charges
the power supply capacitors. Wen the power supplies
have charged $S4, the Battery contactor, wll close.
Rotating the MODE SELECT switch to ON wll close the
out put contactor, Sb.

Rotating the MODE SELECT switch to OFF will open all
i nput and output contactors and cause the D scharge PCB
to becone active. The Discharge PCB switches in a pair
of resistors, R4 and R5, whose sole purpose is to
di scharge the DC supplies.

Pressing the red EMER OFF switch will open all input and
out put contactors and cause the D scharge PCB to becone
active. The enmergency off flip-flop, @, is also set.

Figure 6.7.1 shows the various control signals used i

n
the system These signals are nanmed appropriately to aid
under st andi ng.
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SECTION 6 SERVI CE
THECRY OF OPERATI ON - DC PONER SUPPLY

The | ow vol tage power supply transformer, T2, generates
3 phase 16/28 VAC for the |ow voltage DC power supplies
and 3 phase 115 VAC for input contactor coils. The LVPS
PCB generates a regulated + 18 VDC from the 16/28 VAC.
When the = 200 VDC supplies are active T3 al so generates
+ 18 VDC. This allows LVPS operation when input power
has failed. The Control PCB continuously nonitors the =*
18 VDC Low Voltage DC supplies. If any of these becone
abnormal, logic circuits on the Control PCB wll
initiate system shutdown. Refer to Figure 6.7.1 for the
bl ock di agram of the system

The main input power transforner, T1, and power supply
panel assenbly, which contains the Regul ator PCB, SCRs,
capacitors and DC fuses, make up the main DC Power
Supply Grcuits. The main DC Power Supply is a bipolar
supply which produces + 200 VDC. This supply is
regul ated and current limted to charge the batteries.
The battery contactor S4 closes as required to directly
connect the batteries to the £ 200 VDC Power Suppli es.
It is actually two independent 200 VDC supplies which
are stacked on top of weach other. The SCRs are
configured as two, full-wave three-phase bridges. These
two bridges are connected as shown and feed the
capacitor assenbly. The capacitors filter the bridge
outputs and DC is produced. The common point of this
supply is Qutput Neutral and is connected to chassis.
Two red LEDs, one for positive and one for negative, on
the D scharge PCB i ndicate Bus voltages are present.

The Control PCB continuously nonitors the £ 200 VDC and

will shut down the systemif the DC is higher than 240
VDC or | ower than 160 VDC.
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6.2.5

SECTION 6 SERVI CE
THECRY OF CPERATI ON - DI SPLAY C RCUI TS

The Display PCB is nmounted to the rear of the keyboard
subpanel. The netering circuits are contained on the
D splay PCB assenbly. A CPU is used to neter and displ ay
system information on a LCD. The D scharge PCB assenbly
contains the resistor voltage dividers to scale down
system voltages to a low level. These system voltages
are sent to the Control PCB. The Control PCB provides
all input signals (analog and digital), except input
anps, to the Display PCB. CT11-CT13 provides the input
current terns required by the Display PCB. Figure 6.2.5
is the block diagram for the neter and display portion
of the 3060- UMS power source.

The 2 serial ports and the RSP |V are controlled by the
D spl ay PCB

The Control PCB drives the EMER OFF, OFF, STANDBY, ON
MASTER and SLAVE | anps.
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FIGURE 6. 2.5 BLOCK DI AGRAM DI SPLAY C RCUI TS
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6.2.6

SECTION 6 SERVI CE
THEORY OF OPERATI ON - PARALLELING C RCU TS

The paralleling circuits are |located on the Control PCB.
The Control PCB is nounted to the rear of the keyboard
subpanel. The Master Cabinet's Control PCB assenbly is
central to the system control of a Milti-Cabinet
paralleled system This PCB nonitors key system
paraneters and either allows or prohibits operation
accordingly. Figure 6.7.1 is a block diagram of the
system

P1 and P2 are the paralleling connectors. Tying pin 18
and pin 19 together with isolated external contacts
shal | cause an external energency off of the system

If a cabinet is a naster and in an EMER OFF state, it
wll cause all cabinets to be in an EMER OFF state. The
master EMER OFF nmust be cleared first; then all slave's
EMER OFF may be cl ear ed.

Wien all slave cabinets have no EMER OFF and the node
select switch is in the ON position, the MASTER controls
total system operation.

Each cabinet in a paralleled system generates it's own
inverter anps signal. This signal is sumred together to
create the system anps signal. Systemanps is total anps
of the system and may be displayed at any cabi net.
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SERVI CE
TROUBLESHOOTI NG PROCEDURE

This paragraph outlines a detailed troubleshooting
procedure for the 3060-UVS. Read and understand section 4
of this manual prior to troubl eshooting.

These procedures apply to a single cabinet system or the
master cabinet of a paralleled cabinet system with all
slave cabinets operating normally as a single cabinet
system Two distinct groups of procedures are provided.
They are briefly described bel ow

1. Performance Check - This procedure, figure 6.3.1, is
used to verify that the systemis operating properly.

2. Service Procedures - These procedures, figures 6.3.2
through 6.3.6, are used to |locate and repair problens
which may require renoval of input power. Do not use
any of these procedures unless instructed to do so by
t he performance check flow chart.

The procedures nmake wuse of flow charts along wth
expl anatory text. This wll lead the technician to the
def ective conponent or assenbly. PCB assenblies and power
assenblies are assuned to be replacenent itens. No attenpt
is made to troubl eshoot these assenblies to the conponent
| evel .

* * * * * * * V\ARNI’\G * * * * * * *

* ALVWAYS REMOVE ALL | NPUT AND BATTERY POAER FRCOM
THE MAI NFRAME PRI OR TO ATTEMPTI NG ANY SERVI CE TO
THE EQUI PMENT.

* LETHAL VOLTAGES ARE PRESENT W THI N THE NMAI NFRAME
VWHEN | NPUT OR BATTERY VOLTAGE |'S APPLIED TO THE
MAI NFRAME.

* LETHAL VOL.TACGES ARE PRESENT W THI N THE NMAI NFRAME
VWHEN RED LEDS ARE LIT ON THE D SCHARGE PCB, EVEN
IF THE INPUT OR BATTERY VOLTAGE IS NOT APPLI ED
TO THE | NPUT TERM NALS.

* THE SERVI CE PROCEDURES QUTLINED IN TH' S MANUAL
ARE INTENDED FOR USE ONLY BY  PERSONNEL
AUTHORI ZED BY THE MANUFACTURER

* * * * * * * V\ARNI’\G * * * * * * *
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1

SECTION 6 SERVI CE
PERFORVANCE CHECK

The purpose of this paragraph is to provide a quick, yet
t horough procedure that allows the user to verify that
the UPS is operating properly. Always start with the
performance check fl ow chart.

The nunbered comments below correspond to the circled
nunber s on figure 6.3.1 and provide detail ed
instructions relative to the referenced step.

1. Wth input power applied and the input circuit

breaker closed, at |east sone panel lights should
be on. If there are no panel lights the Low Vol tage
Power Supply may not work, go to figure 6. 3. 2.

2. At  power up, the welcone nessage should be
displayed. If the display is not working go to
figure 6.3.3.

3. Pressing the INPUT then f1 keys should cause the
LCD to display input voltages. NORVAL should be
di spl ayed. |If ABNCRVAL is displayed this indicates
i nput power is not acceptable and the machine wll
not start. Check the nanmeplate at the rear of the
machine for proper input voltages and that all
t hree phases are present.

4. The EMER OFF | anp should be off. If you suspect the
lanp it's self is bad press the EVMER OFF button.
This wll cause the EVMER OFF lanp to |Ilight.
Pressing START RESET should clear the EMER OFF. |f
an EMER OFF cannot be cleared go to figure 6. 3. 4.

5. Pressing the QUTPUT then f2 KEYS shall cause the 2
display to be active. This allows netering of
inverter volts or CABINET VOLTS. Verify the power
source is in STANDBY or ON node. Verify CABINET
VOLTS are K. If not go to figure 6.3.5.

6. Pressing QUTPUT then f3 KEYS shall cause the 3
display to be active. This allows netering of
SYSTEM VOLTS, the output termnals. Wth a |oad
applied verify the output volts or SYSTEM VOLTS are
OK. If not go to figure 6.3.6.

7. CGo to section 5.2 and do a battery test.
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INPUT POWER
AND CB ON

GO TO
FIGURE 6.3.2

GO TO
FIGURE 6.3.3

CORRECT
INPUT POWER

PRESS
START RESET

PRESS
START RESET

ROTATE MODE SwW
TO STANDBY

CABINET
VOLTS ?

GO TO
FIGURE 6.3.4

YES

CABINET
VOLTS ?

ROTATE MODE sSwW
TO ON AND LOAD

GO TO
FIGURE 6.3.5

GO TO
FIGURE 6.3.6

BATTERY
TEST OK 7?

REPLACE
BATTERYS

FI GURE 6. 3.1 PERFORVANCE CHECK FLOW CHART
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6.3.2

SECTION 6 SERVI CE
LVPS SERVI CE PROCEDURE

The troubl eshooting procedure contained in this
paragraph is to be used to locate a problem within the
Low Vol tage Power Supply of the 3060-UVS power source.
Directions are given which locate a fault to the PCB
| evel or conponent |evel as appropriate. Do not use this
procedure unless instructed to do so by the performance
check flow chart.

The nunbered comments below correspond to the circled
nunber s on figure 6.3.2 and provide detail ed
instructions relative to the referenced step.

1. If the machine is dead, check F1, F2 and F3. If the
fuses are not good, check for shorts then repl ace
the fuses. At |east 2 fuses nust be ok for the LVPS
to operate.

2. Check for 16 VAC from P60-8 to P60-1, P60-8 to P60-
5 and P60-8 to P60-13, of the LVPS PCB. I|f input
voltage is present on the primary of T2 but not on
t he secondary, replace T2.

3. If 16 VAC voltage is present check for + 18 VDC
from P60-8 to P60-9 and - 18 VDC from P60-8 to
P60-7 on the LVPS PCB. If no DC voltage is present,
replace the LVPS PCB. Check for + 18 VDC from P10-4
to P10-7 and - 18 VDC from P10-4 to P10-8 on the
CONTROL PCB. If voltage is present and no LEDs are
it on the CONTROL PCB replace the CONTROL PCB.
Reference figure 6.7.2 Mainfrane Schenatic.
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REPLACE
LVPS PCB

REPLACE
CONTROL PCB

FI GURE 6. 3.2 LVPS FLOW CHART
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6.3.3

SECTION 6 SERVI CE
Dl SPLAY SERVI CE PROCEDURE

The troubl eshooting procedure contained in this
paragraph is to be used to locate a problem within the
Display Grcuits of the 3060-UMS power  source.
Directions are given which locate a fault to the PCB
| evel or conponent |evel as appropriate. Do not use this
procedure unless instructed to do so by the performance
check flow chart.

The nunbered comments below correspond to the circled
nunber s on figure 6.3.3 and provide detail ed
instructions relative to the referenced step.

1. Verify +18 VDC on Cl1 and -18 VDC on C54, these LVPS
voltages are required for the Dsplay PCB to
operate. Cl1 and C54 are near the two heatsinks.
Reset the D splay PCB by simnultaneously pressing
| NPUT, OUTPUT and HELP keys. If this does not cause
a reset renove input power from the nachine and
reapply input power. If this does not reset the
D splay PCB, replace the D splay PCB.

2. Pressing the INPUT then f2 keys causes the LCD to
di spl ay LVPS vol tages. Ignore Bus and BATT vol t ages
at this tinme. The LVPS should be between 15 and 20
VDC. If the LVPS is outside of this range the
machine will not turn on. If the display is not
correct replace the D splay PCB.

3. Pressing the INPUT then f1 keys should cause the
LCD to display input power. If the input voltages
are not wthin 3% of the displayed voltages,
repl ace the D scharge PCB.
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DISPLAY

INCORRECT

RESET
DISPLAY

REPLACE
DISPLAY PCB

PRESS INPUT
THEN F2 KEYS

REPLACE
DISPLAY PCB

PRESS INPUT
THEN f1 KEYS

REPLACE
DISCHARGE PCB

FI GURE 6. 3.3 DI SPLAY FLOW CHART
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6.3.4

SECTION 6 SERVI CE
EMER OFF SERVI CE PROCEDURE

The troubl eshooting procedure contained in this
paragraph is to be used to |locate the cause of an EMER
OFF condition. Directions are given which |ocate a fault
to the PCB |level or conponent |evel as appropriate. Do
not use this procedure unless instructed to do so by the
performance check fl ow chart.

The nunbered comments below correspond to the circled
nunber s on figure 6.3.4 and provide detail ed
instructions relative to the referenced step.

1. Press the DDAG then f1 KEY, the cause of the EMER
OFF should be displayed. If the cause is displayed
correct the fault. If the cause is not displayed
press the f4 KEY to determne which bit(s), would
cause an EMER OFF. If a bit is true (1) for an
Energency OFF condition, on the NOW line, this
coul d be the cause. Reference section 4.4.1.4.

MASTER EMERCGENCY OFF indicates that the master of the
system was/is in an EMER OFF state. Reset the Master's
EMER COFF.

SUSTAINED OVERLOAD indicates the nmachine was in an
overload condition for an extended period of tinme and
shut off. Pressing the QUTPUT then f2 KEYS displays the
system load in percentages, %-PEAK, %VA and %W If
any of the six fields are greater than 100% t he machi ne
i s overl oaded.

| N\VERTER FAULT indicates an inverter or nodulator PCB
failure. If F10 and F11 are open, power transistors in
the Inverter assenbly have shorted. Repl ace the
transistors, in pairs, and the fuses.

EMER OFF BUTTQN, the EMER OFF button was pushed. Press
START RESET to clear.
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6.3.4

SECTI ON 6 SERVI CE
EMER OFF SERVI CE PROCEDURE (cont)
TRANSFORMVER OVERTEMP i ndi cates the input transfornmer has
overheated. Allow to cool by leaving the fans on. This
may take several hours.

| N\VERTER TEMP indicates one of the inverters has
overheated. A fan may have fail ed.

LVPS FAULT indicates the regulated + 12 VDC on a
control, nodul ator or driver PCB s has fail ed.

Bus VOLTAGE > 240 VDC indicates one of the Regul ator
PCBs has failed. Replace the Regul ator PCB.

EXTERNAL EMERGENCY OFF, pin 19 of the paralleling
connector has positive voltage appli ed.

NO MASTER ON LINE, one and only one cabinet nust be a
nmast er .
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CANNOT RESET

EMER OFF

PRESS DIAG
THEN f1 KEYS

CORRECT
FAULT

IS CAUSE
DISPALYED ~

PRESS DIAG
THEN f4 KEYS

READ
NOW BITS

CORRECT
FAULT

FI GURE 6. 3.4 EMER OFF FLOW CHART
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6.3.5

SECTION 6 SERVI CE
NO | NVERTER VOLTS SERVI CE PROCEDURE

The troubl eshooting procedure contained in this paragraph
is to be used to locate a problem within the Inverter
circuits of the 3060-UVS power source. Directions are
given which locate a fault to the PCB |evel or conponent
level as appropriate. Do not use this procedure unless
instructed to do so by the performance check flow chart.

The nunbered comments below correspond to the circled
nunbers on figure 6.3.5 and provide detailed instructions
relative to the referenced step.

1. Press the INPUT then f2 keys and verify both Bus/BATT
voltages are at 204 VDC with no batt current.
Voltages may be different if batteries are charging.
The two red LEDs on the D scharge PCB should be lit
when voltages are present, one for positive and
negati ve.

2. If both Bus voltages are 0 VDC verify the input
contactor S3, is closed. If only one voltage is
present, replace the Regulator PCB that is not
produci ng vol t age.

3. If the Input Contactor, S3, is open, try to close it
by rotating the MOXDE SELECT to STANDBY and press
START RESET. This should cause the Slow Turn-on
Contactor, S7, then the main |Input Contactor, S3, and
last the Battery Contactor, S$S4 to close. Check for
115 VAC on the coils of these contactors during the
turn on sequence. If 115 VAC is present on the coil
and the contactor does not close replace the
contactor. If no voltage is present on the coil and
the STANDBY lanp is on during the turn on sequence,
repl ace the Control PCB.

4. If the fans are not spinning check for + 200 VDC on
F4, 115 VAC on F5 and - 200 VDC on F6. Replace if
needed. If the fans are still not spinning replace

the Wility Inverter.

5. Verify the FREQUENCY SELECT switch is in the 50, 60,
400 or VAR positions as desired. Turn the VOTS
ADJUST pot, on the front panel, to maximum On the
Modul ator PCB, verify an Gscillator signal exists of
about 5 VAC on Cl107, Q07 and C307. If no GCscillator
signal is present replace the Control PCB. If an
Gscillator signal is present and there is no | NVERTER
VOLTS repl ace the Mdul at or PCB.
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6.3.6

SECTION 6 SERVI CE
ABNCRVAL VOLTAGE SERVI CE PROCEDURE

The troubl eshooting procedure contained in this
paragraph is to be used to locate a problem within the
Inverter circuits of the 3060-UVB power source.
Directions are given which locate a fault to the PCB
| evel or conponent |evel as appropriate. Do not use this
procedure unless instructed to do so by the performance
check flow chart.

The nunbered comments below correspond to the circled
nunber s on figure 6.3.6 and provide detail ed
instructions relative to the referenced step.

1. If the Qutput Contactor, S5, is open, try to close
it by rotating the MODE SELECT to ON and press
START  RESET. This should cause the CQutput
Contactor, S5, to close.

2. If the Qutput Contactor, S5, is not closed, check
for 115 VAC on the coil. If 115 VAC is present on
the coil and the contactor does not close replace
the contactor. If no voltage is present on the coil
and the ON lamp is on, replace the control PCB.

3. Pressing the QUTPUT then f2 KEYS displays the
system | oad in percentages: % -PEAK, % VA and %W
Verify that the machine is not overloaded, (all six
fields are less than 100%. If any field is greater
than 100% the machine is overloaded; reduce the
| oad.

4. If voltage regulation is a problem verify AGC is
enabled. Switch S14-6, S14-7 and S14-8 ON. Swi tch
S14-3, Sl1l4-4 and Sl14-5 OFF. Reference section
4.5, 2.

5. If all three phases have the sane problem repl ace
the Modul ator PCB. If only one phase has a problem
swap two of the Inverters and see if the problem
follows the Inverter. If the problem follows the
I nverter replace that |Inverter. |If the problem
stays on the sane phase repl ace the Mdul ator PCB.
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ASSEMBLY REPLACEMENT PROCEDURES
This paragraph describes the various procedures to be
used to replace assenblies contained in the 3060-UVS
mai nf r ane.
* * * * * * * V\ARNI I\G * * * * * * *
* ALVAYS REMOVE ALL | NPUT AND BATTERY POVNER FROM

THE MAI NFRAME PRI CR TO ATTEMPTI NG ANY SERVI CE
TO THE EQUI PMENT.

* LETHAL VO TAGES ARE PRESENT WTH N THE
MAI NFRAME WHEN | NPUT OR BATTERY VOLTAGE IS
APPLI ED TO THE | NPUT TERM NALS.

* LETHAL VO TAGES ARE PRESENT WTH N THE
MAI NFRAME WHEN RED LEDS ARE LIT ON THE
D SCHARGE PCB, EVEN IF THE | NPUT OR BATTERY
VOLTACGE |'S NOT' APPLI ED TO THE | NPUT TERM NALS.

* THE SERVI CE PROCEDURES QUTLINED IN TH S MANUAL
ARE INTENDED FOR USE ONLY BY PERSONNEL
AUTHORI ZED BY THE MANUFACTURER

* * * * * * * \AARNII\G * * * * * * *
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6.4.1

SERVI CE
| N\VERTER ASSEMBLY REPLACEMENT

This procedure is to be used to replace a 3060-UVE
| nverter Assenbly. Input power MJST be renoved before
attenpting this procedure. See figure 6.1. 1.

STEP 1:
Renmove i nput and battery power

STEP 2:
Renove front covers.
Renove subpanel s.

STEP 3:

* * * * * * * \MRNII\G * * * * * * *

* LETHAL VO.TAGES ARE PRESENT ON THE DC Bus WHEN
RED LEDS ARE LIT ON THE DI SCHARGE PCB, EVEN I F

THE | NPUT OR BATTERY VOLTAGE | S NOT APPLIED TO
THE | NPUT TERM NALS.

* * * * * * * \AARNII\G * * * * * * *

Verify the red LEDs on the discharge PCB are off.
Wth a DC voltmeter verify less than 5 VDC from
each Bus bar to chassis.

STEP 4:
Remove five screws from the top of the keyboard
subpanel
Fol d down t he keyboard subpanel
Di sconnect ribbon cabl es from Mdul at or PCB.

STEP 5:
Renove Bus bars fromthe front of the inverters. Be
careful not to spin the studs.
D sconnect P33, the fan w res.
Renove three screws at the bottom of the Inverter
assenbl y.
Slide Inverter assenbly out of mainfrane.

- - - - = - CAUTION - - - - - - -
- Assenbly may be hot .

- | nverter assenbly wei ghs approxi mately 75 | bs.
| -
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SECTION 6 SERVI CE

| N\VERTER ASSEMBLY REPLACEMENT (cont)

STEP 6:
Slide Inverter assenbly into nainfrane.
Reinstall three screws at the bottom of the
| nverter assenbly.
STEP 7:
Repl ace Bus bars on the front of the inverters. Be
careful not to spin the studs.
Reconnect P33, the fan wires.
STEP 8:
Reconnect ribbon cabl es from Mdul at or PCB.
Fol d up the keyboard subpanel .
Repl ace five screws from the top of the keyboard
subpanel
STEP 9:
Repl ace fuses, F10 and F11 if needed.
STEP 10:

Repl ace subpanel s.
Repl ace front covers.
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6.4.2

SERVI CE
CONTROL PCB ASSEMBLY REPLACEMENT

This procedure is to be used to replace a 3060-UVB
Control PCB Assenbly. Input power MJST be renoved before
attenpting this procedure. See figure 6.1.2.

STEP 1:
Renove i nput and battery power.

STEP 2:
Renove front covers.

STEP 3:
Renmove yellow cover from top of MODE SELECT and
FREQUENCY SELECT knobs.
Loosen nut inside of knob.
Renove knobs.

STEP 4:
Remove five screws from the top of the keyboard
subpanel .
Fol d down the keyboard subpanel .

STEP 5:
Di sconnect all cables from Control PCB.
Renmove nine nuts hol ding the Control PCB.
Renmove Control PCB assenbly.

STEP 6:
Install Control PCB assenbly.
Install nine nuts holding the Control PCB.
Install all cables to the Control PCB.

STEP 7:
Fol d up the keyboard subpanel .

Repl ace five screws from the top of the keyboard
subpanel .

STEP 8:
Install knobs.

Ti ghten nut inside of knob.

Install yellow cover on top of MDE SELECT and
FREQUENCY SELECT knobs. Note position of line on
t he yel | ow cover.

STEP 9:
Install front covers.
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SECTION 6 SERVI CE
MCDULATOR PCB ASSEMBLY REPLACEMENT

This procedure is to be used to replace a 3060-UVB
Modul ator PCB Assenbly. Input power MJST be renoved
before attenpting this procedure. See figure 6.1.2.

STEP 1:
Renove i nput and battery power

STEP 2:
Renove front covers.

STEP 3:
Remove five screws from the top of the keyboard
subpanel
Fol d down t he keyboard subpanel

STEP 4:
D sconnect all cables fromthe Mdul at or PCB.
Renmove ten nuts hol ding the Mdul at or PCB.
Renove the Modul at or PCB assenbly.

STEP 5:
I nstal | Mdul ator PCB assenbly.
Install the nuts hol ding the Mdul at or PCB.
Install all cables to the Mdul ator PCB.

STEP 6:

Fol d up the keyboard subpanel .

Repl ace five screws from the top of the keyboard
subpanel

STEP 7:
Install front covers.
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6.4.4

SERVI CE
DI SPLAY PCB ASSEMBLY REPLACEMENT

This procedure is to be used to replace a 3060-UVB
D splay PCB Assenbly. Input power MJST be renoved before
attenpting this procedure. See figure 6.1.2.

STEP 1:
Renove i nput and battery power.

STEP 2:
Renove front covers.

STEP 3:
Remove five screws from the top of the keyboard
subpanel .
Fol d down the keyboard subpanel .

STEP 4:
Di sconnect all cables from D splay PCB.
Renmove nine nuts hol ding the D splay PCB.

STEP 5:
Lift up D splay PCB and renove keyboard connector.
Renmove Di splay PCB assenbly.

STEP 6:
I nstal | keyboard connect or.
Install Display PCB assenbly.
Install nine nuts holding the D splay PCB.
Install all cables to the Display PCB.

STEP 7:

Fol d up the keyboard subpanel .

Repl ace five screws from the top of the keyboard
subpanel .

STEP 8:
Install front covers.
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SECTION 6 SERVI CE
LVPS PCB ASSEMBLY REPLACEMENT

This procedure is to be used to replace a 3060- UVS LVPS
PCB Assenbly. Input power MJST be renoved before
attenpting this procedure. See figure 6.1.2.

STEP 1:
Renove i nput and battery power

STEP 2:
Renove front covers.

STEP 3:
Remove five screws from the top of the keyboard
subpanel
Fol d down t he keyboard subpanel

STEP 4:
D sconnect all cables fromthe LVPS PCB.
Renmove four nuts hol ding the LVPS PCB.
Renove the LVPS PCB assenbly.

STEP 5:
Install LVPS PCB assenbly.
Install four nuts holding the LVPS PCB.
Install all cables to the LVPS PCB

STEP 6:

Fol d up the keyboard subpanel .

Repl ace five screws from the top of the keyboard
subpanel

STEP 7:
Install front covers.
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6.4.6

SERVI CE
DI SCHARCGE PCB ASSEMBLY REPLACEMENT

This procedure is to be used to replace a 3060-UVB
D scharge PCB Assenbly. |Input power MJST be renoved
before attenpting this procedure. See figure 6.1.1.

STEP 1:
Renove i nput and battery power.

STEP 2:
Renove front covers.
Renove subpanel s.

STEP 3:

* * * * * * * \AARNII\G * * * * * * *

* LETHAL VO.TAGES ARE PRESENT ON THE DI SCHARGE
PCB WHEN RED LEDS ARE LIT ON THE D SCHARGE
PCB, EVEN |IF THE INPUT OR BATTERY VOLTAGE IS
NOT APPLI ED TO THE | NPUT TERM NALS.

* * * * * * * \AARNII\G * * * * * * *

Verify the red LEDs on the discharge PCB are off.
Wth a DC voltmeter verify less than 5 VDC from
each Bus bar to chassis.

STEP 4:
Di sconnect all cabl es.
Renmove four nuts hol ding the D scharge PCB.
Renmove the Discharge PCB assenbly.

STEP 5:
Instal |l Di scharge PCB assenbly.
Install four nuts holding the D scharge PCB.
Install all cables to the Di scharge PCB.

STEP 6:

Répl ace subpanel s.
Repl ace front covers.
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SECTION 6 SERVI CE
DRI VER PCB ASSEMBLY REPLACEMENT

This procedure is to be used to replace a 3060-UVB
Driver PCB Assenbly. Input power MJST be renoved before
attenpting this procedure. See figure 6.1.3.

STEP 1:
Renmove the Inverter assenbly as described in
section 6.4.1.

STEP 2:
Renmove all screws holding the top screen and side
covers.
Renove top screen and side covers.

STEP 3:
Di sconnect all cabl es.
Renmove six nuts holding the Driver PCB.
Renmove the Driver PCB assenbly.

STEP 4:
Install Driver PCB assenbly.
Install six nuts holding the Driver PCB
Install all cables to the Driver PCB

STEP 5:
Install top screen and side covers.
Install all screws holding the top screen and side
covers.

STEP 6:

Install the |Inverter assenbly as described in
section 6.4.1.
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SERVI CE
SNUBBER PCB ASSEMBLY REPLACEMENT

This procedure is to be used to replace a 3060-UVB
Snubber PCB Assenbly. Input power MJST be renoved before
attenpting this procedure. See figure 6.1.3.

STEP 1:
Renmove the Inverter assenbly as described in
section 6.4.1.

STEP 2:
Renmove all screws holding the top screen and side
covers.
Renove top screen and side covers.

STEP 3:
Un-sol der and mark all resistor wres.
Renmove four nuts hol ding the Snubber PCB.
Renove the Snubber PCB assenbly.

STEP 4:
I nstal | Snubber PCB assenbly.
Install four nuts hol ding the Snubber PCB.
Sol der resistor wires to the Snubber PCB.

STEP 5:
Install top screen and side covers.
Install all screws holding the top screen and side
covers.

STEP 6:

Install the |Inverter assenbly as described in
section 6.4.1.
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REGULATOR PCB ASSEMBLY REPLACEMENT

This procedure is to be used to replace a 3060- UVS
Regul ator PCB Assenbly. Input power MJST be renoved
before attenpting this procedure. See figure 6.1.1.

STEP 1:
Renove i nput and battery power.

STEP 2:
Renove front covers.
Renove subpanel s.

STEP 3:
* * * * * * * \MRNI ’\G * * * * * * *

* LETHAL VOLTAGES ARE PRESENT ON THE
REGULATOR PCB WHEN RED LEDS ARE LIT ON THE
DISCHARGE PCB, EVEN |F THE |INPUT OR
BATTERY VOLTAGE |S NOI APPLIED TO THE
I NPUT TERM NALS.

* * * * * * * \MRNII\G * * * * * * *

Verify the red LEDs on the discharge PCB are
of f.

Wth a DC voltneter verify less than 5 VDC from
each Bus bar to chassis.

STEP 4:
D sconnect ribbon cables P1 and P2.
D sconnect Gl/ & wires.
D sconnect transforner sense wires ACl, AC2, AC3.
Di sconnect current transducer plug P3
Renmove ni ne nuts hol ding the Regul ator PCB
Rermove the Regul ator PCB 126670 or 126671
assenbl y.

STEP 5:
Install new Regul ator PCB 126671 assenbly.
Install nine nuts to secure the Regul ator PCB,
but DO NOT tighten.

Connect current transducer plug P3

Connect transforner sense wires ACl, AC2, AC3.
Connect Gl/ & wires. **Care nust be exercised
when installing GI/&Q wires on Regulator PCB to
prevent | ead breakge.**

Connect ribbon cables P1 and P2.

Tighten nine nuts to secure the Regulator PCB
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Gl / & Lead Positions

STEP 6:
Performthe follow ng FIELD CALIBRATION procedure:

6.4.9.6.1 SCOPE

The purpose of this procedure is to establish a
method to calibrate the UMS REGULATOR PCB at the
client premises.

6.4.9. 6.2 SAFETY NOTICES

The purpose of Safety Notices are to protect YOU
from being injured or KILLED.

Warnings are conditions that are hazardous to user
personnel. All warnings throughout this procedure
will be formatted as shown below. A condition that
is hazardous to both personnel and equipment will
be issued as a WARNING.

* x ok Kk *x *x % WARNING * x *x k Kx *x %

THIS EQUIPMENT CONTAINS HIGH
ENERGY, LOW IMPEDANCE CIRCUITS!!
LETHAL POTENTIALS ARE CONTAINED

WITHIN THE SYSTEM.

* x x k *x *x % WARNING * x x Kk Kx *x %

* x ok Kk *x *x % WARNING * x *x k Kx *x %

THE BATTERIES ARE CONNECTED IN
SERIES, LETHAL POTENTIALS
EXIST ON THE BATTERY RACK.

* k ok x K* Kk * WARNING * k x x Kk Kk *
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6.4.9. 6.2 SAFETY NOTICES (cont.)

* * * * * * \MRNI ’\G * * * * * * *

CARE MUST BE EXERCISED WHEN
SERVICING THIS EQUIPMENT IN
ORDER TO PREVENT SERIOUS INJURY TO
THE OPERATOR OR EQUIPMENT DAMAGE.

OBSERVE THE FOLLOWING WHEN SERVICE
AND MAINTENANCE ARE REQUIRED:

1) REMOVE ALL JEWELRY FROM ARMS AND
NECK WHEN SERVICING THIS EQUIPMENT.
THIS PREVENTS THE POSSIBILITY OF
SHORTING THROUGH THE JEWELRY AND
CAUSING BURNS TO THE OPERATOR.

2) WEAR SAFETY GLASSES WHEN SERVICING
THIS EQUIPMENT TO PREVENT EYE INJURY
DUE TO FLYING PARTICLES CAUSED BY
ACCIDENTAL SHORT CIRCUIT CONDITIONS.

* * * * * * \MRNII\G * * * * * * *

Caution statements indicate a dangerous
situation that may damage the equipment but is not
a threat to life or limb. Cautions will assume the
format shown. All cautions must be rigorously
observed.

- - - - CAUTION - - - -
VERIFY THAT ALL INPUT AND OUTPUT
CONNECTIONS ARE CORRECT AND TIGHTENED
PROPERLY PRIOR TO APPLYING POWER TO
THE SYSTEM.

- - - - CAUTION - - - -
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SERVICE

6.4.9. 6.3 TEST EQUIPMENT REQUIREMENTS
1) Digital voltmeter (Fluke 8010A or equivalent).

2) 50kW LOAD capable of 10kW steps (Cannon Load
Banks Model L-69-80 or equivalent).

6.4.9. 6.4 TEST SETUP

The test setup assumes the following:

1) Input power to the 3060UMS is disconnected.

2) The battery cabinet circuit breaker is open.

3) The positive and the negative Regulator PCBs are
installed into the 3060UMS.

Set the BATTERY AMPS jumper as shown:
(middle set of pins not used)

Battery Amps Jumper Settings

Positive Regulator Negative Regulator
Left PCB Right PCB

Note: TIf the Dbattery Jumpers are incorrectly
positioned the 3060 UMS will operate correctly.
However, the battery test will fail and the battery
current indication on the display panel will
indicate incorrectly on the incorrectly positioned
Jjumper.

Connect the 50kW load bank to the output of the
3060UMS.

173D Rev B



SECTI ON 6 SERVI CE

6.4.9. 6.5 PERFORMANCE TESTS

The purpose of these load tests is to verify that
the REGULATOR PCB shall perform as required.

5.1 INITIAL CHECKS

The following checks use the heat sink of the
+12VDC regulator at Ul as ground reference.

Apply input power to the 3060UMS with the MODE
SELECT SWITCH set to OFF. ©NOTE: Battery cabinet
circuit breaker is still OPEN (see test setup).

Check the TACH VOLTAGE, cathode of CR23: about 8.5
VDC @ 60Hz or about 7.5 VDC @ 50Hz.

Check the REF VOLTAGE, U22-7, it should be 0V.

Check the CURRENT LIMIT VOLTAGE, U23-7, it should
be about -2.8VDC.

Check the ERROR VOLTAGE, U22-1, it should be about
-12VDC.

5.2 FULL LOAD TESTS & DC BUS VOLTAGE
ADJUSTMENTS

Switch the MODE SELECT SWITCH to STANDBY then press
START/RESET. The DC BUS should charge up in about
¥ second.

The following adjustments use the Neutral Buss as
the ground reference. The DMM will monitor either
the negative or positive DC BUS depending on
whether the right or left PCB, respectively, is
being adjusted.

Adjust the DC BUS voltage to 204VDC using R281.

Set the MODE SELECT SWITCH to ON; however, DO NOT
engage the load.

Start a battery test with NO load.
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STEP 7:

SERVICE

While the battery test is running adjust the DC BUS
voltage to 175VDC using R282.

Allow the battery test to complete normally.

At the end of the battery test turn the MODE SELECT
SWITCH to STANDBY.

Connect the battery cabinet to the DC BUSS by
engaging the battery cabinet circuit breaker.

Set the MODE SELECT SWITCH to ON, set the load bank
to draw a 10kW load and start another battery test.

At the end of the battery test set the MODE SELECT
SWITCH to STANDBY and observe the battery charging
current does not exceed 10A.

As the batteries charge, observe the DC voltage
rising and peaks at 212 £ 1.0VDC until battery
charging current drops to under 5A, then the DC
voltage drops back to 204VDC. Adjust the DC BUS
voltage to 212VDC peak using R280 (may need to run
the battery test a few times to make this
adjustment) .

Set the load bank to draw 50kW load and start a
final battery test. It must complete with “Test
OK.”

Switch the MODE SELECT SWITCH to OFF, remove Input
Power, disconnect the load bank and reconnect the

normal output load.

Replace subpanels.
Replace front covers.
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6.4.10

SERVICE

UTI LI TY | NVERTER ASSEMBLY REPLACEMENT

This procedure is to be used to replace a 3060- UVS
Uility Inverter Assenbly. Input Power MJST be
renoved before attenpting this procedure. See
figure 6.1. 1.

STEP 1:
Renove | nput and Battery Power.

STEP 2:
Renmove front covers.
Renove subpanel s.

STEP 3:
* * * * * * * MRN' I\G * * * * * * *

* LETHAL VO.TAGES ARE PRESENT ON THE DC
Bus WHEN RED LEDS ARE LIT ON THE
D SCHARGE PCB, EVEN IF THE |INPUT OR
BATTERY VOLTAGE |S NOI APPLIED TO THE
| NPUT TERM NALS.

* * * * * * * \MRN' '\G * * * * * * *

Verify the red LEDs on the D scharge PCB are
of f.

Wth a DC voltneter verify less than 5 VDC
from each Bus bar to chassis.

STEP 4:

| f possible, renove the rear cover and go to
step 8 This is easier than renoving the
Qut put Inverters.

STEP 5:
Renove five screws from the top of the
Keyboard Subpanel .
Fol d down t he Keyboard Subpanel .
Di sconnect ribbon cables to the Modulator
PCB.
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UTI LI TY | NVERTER ASSEMBLY REPLACEMENT (cont)

STEP 6:

STEP

STEP

STEP

STEP

STEP

STEP

Renmove Bus bars from the front of the Qutput
Inverters. Be careful not to spin the studs.

D sconnect P33, the fan wires.

Renmove three screws at the bottom of the Qutput
| nverter assenbly.

Slide all three Qutput Inverter out of the
mai nf r ane.

- - - - - CAUTION - - - - - - -
| nverter assenbly wei ghs approxi mately 75 | bs.
- - - - - CAUTION - - - - - - -

7:

Wth the Qutput Inverters renoved you can access
the UWility Inverter down through the holes |eft by
the Qutput Inverters. The UWility Inverter s
behi nd the Power Supply Panel .

8:
D sconnect J1 and J2 from the UWility Inverter
Assenbl y.

9:

Renmove the six screws holding the Uility Inverter
Assenbly to the Power Supply Panel and renove the
assenbl y.

10:
Using six screws reinstall Uility Inverter
Assenbly to the rear of the Power Supply Panel

11:
Reconnect J1 and J2 to the UWility Inverter
Assenbl y.

12:
Repl ace F4-6 if needed.
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SECTI ON 6
6.4.10

SERVI CE

UTI LI TY | NVERTER ASSEMBLY REPLACEMENT (cont)

STEP

STEP

STEP

STEP

STEP

13:

If you renoved the Qutput Inverters continue to
step 14.

| f you renoved the rear panel skip to step 17.

14

Slide the Qutput Inverter Assenblies back into the
mai nf r ane.

Reinstall three screws at the bottom of each CQutput
| nverter assenbly.

15:

Repl ace the Bus bars on the front of the Qutput
Inverters. Be careful not to spin the studs.
Reconnect P33, the fan wires.

16:

Reconnect ribbon cabl es from Mdul at or PCB.

Fol d up the keyboard subpanel .

Repl ace five screws from the top of the keyboard
subpanel

17:

Repl ace Subpanel s.

Repl ace Front Covers.

Repl ace Rear Panel if applicable.
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6.5

SECTION 6 SERVI CE
COVPONENT REPLACEMENT PROCEDURES

Thi s procedure provides procedures which allow the user
to replace various conponents. The follow ng paragraphs
detail the order of disassenbly/assenbly for particular
portions of the system

* * * * * * * \AARNII\G * * * * * * *

* ALWAYS REMOVE ALL | NPUT AND BATTERY POAER FROM
THE MAI NFRAME PRI CR TO ATTEMPTI NG ANY SERVI CE
TO THE EQUI PMENT.

* LETHAL VO TAGES ARE PRESENT WTH N THE
MAI NFRAME WHEN | NPUT OR BATTERY VOLTAGE IS
APPLI ED TO THE | NPUT TERM NALS.

* LETHAL VO TAGES ARE PRESENT WTH N THE
MAI NFRAME WHEN RED LEDS ARE LIT ON THE
D SCHARGE PCB, EVEN IF THE | NPUT OR BATTERY
VOLTACGE |'S NOT' APPLI ED TO THE | NPUT TERM NALS.

* THE SERVI CE PROCEDURES QUTLINED IN TH S MANUAL
ARE INTENDED FOR USE ONLY BY PERSONNEL
AUTHORI ZED BY THE MANUFACTURER

* * * * * * * \AARNII\G * * * * * * *

177



SECTI ON 6
6.5.1

SERVI CE
| NPUT PONER PANEL COMPONENT REPLACEMENT

This procedure is used to replace conponents |ocated on
the Input Power Panel. Input power MJST be renoved
before attenpting this procedure.

STEP 1:
Renmove i nput and battery power

STEP 2:
Renove front covers.
Renove subpanel s.

STEP 3:

* * * * * * * \MRNI I\G * * * * * * *

* LETHAL VO.TAGES ARE PRESENT ON THE DI SCHARGE
PCB WHEN RED LEDS ARE LIT ON THE D SCHARGE

PCB, EVEN |IF THE INPUT OR BATTERY VOLTAGE IS
NOT APPLI ED TO THE | NPUT TERM NALS.

* * * * * * * \AARNII\G * * * * * * *

Verify the red LEDs on the discharge PCB are off.
Wth a DC voltmeter verify less than 5 VDC from
each Bus bar to chassis.

STEP 4:
Renmove the panel holding CBl1, if needed, and
support it in front of the machine.

STEP 5:
D sconnect the AC wires as needed.
Renove screws as needed.
Renove defective conponent.

STEP 6:
Repl ace defective conponent.
Repl ace screws as needed.
Reconnect the AC wires as needed.

STEP 7:
Reinstall the panel hol ding CBL.

STEP 8:

Repl ace subpanel s.
Repl ace front covers.
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6.5.2

SECTION 6 SERVI CE
DC POAER SUPPLY COVPONENT REPLACEMENT

This procedure is used to replace conponents |ocated on
the Power Supply Panel assenbly. Input power MJST be
renoved before attenpting this procedure.

STEP 1:
Renmove i nput and battery power

STEP 2:
Renove front covers.
Renove subpanel s.

STEP 3:

* * * * * * * \MRNI I\G * * * * * * *

* LETHAL VO.TAGES ARE PRESENT ON THE DI SCHARGE
PCB WHEN RED LEDS ARE LIT ON THE D SCHARGE

PCB, EVEN |IF THE INPUT OR BATTERY VOLTAGE IS
NOT APPLI ED TO THE | NPUT TERM NALS.

* * * * * * * \AARNII\G * * * * * * *

Verify the red LEDs on the discharge PCB are off.
Wth a DC voltmeter verify less than 5 VDC from
each Bus bar to chassis.

STEP 4:
D sconnect cables to the di scharge PCB.
D sconnect output cables to the Inverters.
D sconnect battery cabl es.
Renmove the panel holding the discharge PCB and
support it in front of the machine.

STEP 5:
Renove Bus bars as needed.
D sconnect the AC wires as needed.
Renove screws as needed.
Renove defective conponent.
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SECTI ON 6 SERVI CE

6.5.2 DC PONER SUPPLY COVPONENT REPLACEMENT (cont)

STEP 6:
Repl ace defective conponent.
Repl ace screws as needed.
Reconnect the AC wires as needed.
Repl ace Bus bars as needed.

STEP 7:

Rei nstal | the panel hol ding the discharge PCB.
Reconnect output cables to the Inverters.
Reconnect cables to the di scharge PCB
Reconnect battery cabl es.

STEP 8:
Repl ace subpanel s.
Repl ace front covers.
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6.5.3

SECTION 6 SERVI CE
| N\VERTER COVPONENT REPLACEMENT

This procedure is used to replace conponents |ocated on
the Inverter assenbly. Input power MJST be renoved
before attenpting this procedure.

STEP 1:
Renmove Inverter assenbly as described in section
6.4.1.

STEP 2:
Renmove all screws holding the top screen and side
covers.
Renove top screen and side covers.

STEP 3:
Renmove the Snubber PCB assenbly if needed as
described in section 6.4.8.

STEP 4:
D sconnect wi res as needed.
Renove screws as needed.
Renove defective conponent.

STEP 5:
Repl ace defective conponent.
Repl ace screws as needed.
Reconnect w res as needed.

STEP 6:
Install the Snubber PCB assenbly if needed as
described in section 6.4.8.

STEP 7:
Install top screen and side covers.
Install all screws holding the top screen and side
covers.

STEP 8:

Install the |Inverter assenbly as described in
section 6.4.1.
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SECTI ON 6
6.6

SERVI CE
RETURNI NG ASSEMBLI ES FOR REPAI R

Equi pnment requiring service or repair nust be returned
to the Huntington Beach, California factory or to a
Pacific Power Source Corporation authorized service
center. Freight nust be prepaid by the shipper.
| MPORTANT i nstructions are:

1) Attach a tag to the equipnent identifying the
owner's nane and address, and the nane and phone
nunber of an individual that can be contacted.

2) Attach the mainfrane serial nunber from which the
assenbly cane fromand a description of the service
required.

3) Pack the equipnment in the original carton or crate
if available. PACK CAREFULLY TO AVAO D EQU PMENT
DAVMACGE | N TRANSIT. PAC FI C PONER SOURCE CORPORATI ON
SHALL NOT BE RESPONSI BLE FOR REPAIR OF DAMAGE DUE
TO | MPROPER PACKAG NG AND HANDLI NG

If the equipnent to be serviced is wunder warranty,

Paci fic Power Source Corporation will repair and return
the equi pnent, freight collect, to the original
pur chaser.

If the equipnment to be serviced is out of warranty,
Pacific Power Source Corporation wll inspect the
equi prent and will contact the owner with an estinmate of

repairs, and will return the equi pnent, freight collect,
to the owner
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6.6

SECTION 6 SERVI CE
RETURNI NG ASSEMBLI ES FOR REPAI R (cont)

WARRANTY PROVI SI ONS

Pacific Power Source Corporation warrants each unit to
be free of defects in material and workmanship for a
period of one year beginning with the date of shipnent
to the original purchaser. Excepted from this warranty
are fuses and batteries which carry the warranty of
their original manufacturer if applicable. Wthin this
warranty period Pacific Power Source Corporation wll
service, repair, or replace any defective part when
exam nati on shows that fault has not occurred because of
m suse, abnormal operation, or wuser nodification. The
unit nust be returned by the original purchaser to the
Huntington Beach, California factory or to a Pacific
Power Source Corporation authorized service |ocation.
Frei ght nust be prepaid by the original purchaser.
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SECTI ON 6 SERVI CE
6.7 BLOCK AND SCHENATI C DI AGRAMS
This section contains D Size drawings of an overall

system block diagram figure 6.7.1, schenmatic diagrans
for the Mainfrane figure 6.7.2 and Inverter assenblies

figure 6.7.3.
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SECTION 6 SERVI CE

TH'S PAGE | NTENTI ONALLY BLANK
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SECTION 6 SERVI CE

I NSERT D SI ZE FI GURE 6. 7.1 HERE

FIGURE 6. 7.1 SYSTEM BLOCK DI AGRAM
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SECTI ON 6 SERVI CE
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SECTION 6 SERVI CE

I NSERT D Sl ZE FI GURE 6. 7.2 HERE

FI GURE 6. 7. 2 MAI NFRAME SCHEMNATI C
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SECTI ON 6 SERVI CE

TH'S PAGE | NTENTI ONALLY BLANK
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SECTION 6 SERVI CE

I NSERT D Sl ZE FI GURE 6. 7.3 HERE

FI GURE 6. 7.3 | N\VERTER SCHEMATI C
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SECTI ON 6 SERVI CE
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SECTI ON 7
MODI FI CATI ONS
MODI FI CATI ONS

Any nodi fications or changes to the UPS will be included
in this section.
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