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FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and
are intended for use in the oil and gas production
facilities, oil  refineries,  chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran .
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462
Email: Standards@nioc.org
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General Definitions :

Throughout this Standard the following
definitions shall apply.

Company :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian  Gas  Company, and  National
Petrochemical Company National Iranian Oil
Production and Distribution Company.

Purchaser :

Means the "Company" Where this standard is part
of direct purchaser order by the "Company", and
the “Contractor” where this Standard is a part of
contract document

Vendor And Supplier :

Refers to firm or person who will supply and/or
fabricate the equipment or material.

Contractor :

Refers to the persons, firm or company whose
tender has been accepted by the company,
Executor :

Executor is the party which carries out all or part of
construction and/or commissioning for the project.
Inspector :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

Shall :

Is used where a provision is mandatory.

Should :

Is used where a provision is advisory only.

Will :

Is normally used in connection with the action by
the "Company" rather than by a contractor,
supplier or vendor.

May :

Is used where a provision is completely
discretionary.
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1. SCOPE

1.1 This Standard specification covers the
minimum requirements for design, manufacture,
quality control and testing of Uninterruptible
Power Supply system (UPS) which will be
installed in oil, gas and petrochemical industries in
Iran under the service conditions stated herein.

1.2 Only the general requirements are given in this
specification, the specific requirements, if any,
will be given in request for quotation and / or
purchase order.

Note 1:

This is a revised version of the standard
specification by the relevant technical committee
on July. 2003, which is issued as revision (1).
Revision (0) of the said standard specification is
withdrawn.

Note 2:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on (April 2009), which is issued as
revision (2). Revision (1) of the said standard
specification is withdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.
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2. REFERENCES

2.1 Throughout this Standard the following dated
and undated standards/codes are referred to. These
referenced documents shall, to the extent specified
herein, form a part of this standard. For dated
references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the Company and the Vendor. For
undated references, the latest edition of the
referenced documents (including any supplements
and amendments) applies.

IEC (INTERNATIONAL ELECTRO
TECHNICAL COMMISSION)

IEC 60051 Measuring Instruments and
Their Accessories

IEC 60073 Colors of Indicator Lights and
Pushbuttons

IEC 60076 Power Transformer

IEC 60119 Recommendations for
Polycrys Tallinn
Semiconductor Rectifier

Stacks and Equipment

IEC 60146 Semiconductor Converters
IEC 60289 Reactors

IEC 60445 Identification of Equipment
Terminals and of Terminations
of Certain Designated
Conductors

IEC 60529 Classification of Degrees of
Protection Provided by
Enclosures

IEC 60622 Sealed Nickel Cadmium
Prismatic Rechargeable Single
Cells

IEC 60623 Vented Nickel Cadmium
Prismatic Rechargeable Single

Cells

IEC 60896 Stationary Lead Acid Batteries

&zl =¥
1o 2l slas lailinl g b asl o 4 o laslewl cpl yo V=Y
aS ga> U azlie cpl icasl 00y )8 o)Ll 55 b e g
Ol st el a3 )8 108 oolaiul 5,50 o laslil ol o
Ll jo Gialpg g, 5l o a5 Jlhoss ail o D oas
S| ‘).>| J.:L‘B °"\-‘-”-’5)5 9 LA)B)[S Oy ‘_95‘9) )‘ o= w0l ool
al5 ploail @ Wl Ghalns ol )b oo el 0

(SS9 S odl (ps (ygumneS ) TEC

Ll Slilaie 9 05 ojlal GlalKiws TEC 60051

A4S g oaps las slel,> X, TEC 60073
ke
G508 ,g5le,ghmil 5 sKiws  TEC 60076

S eslatsl cqer Sbasy IEC 60119
6ol das ouS 5.“.5.‘ srelKiws

ool 2as s Jowe TEC 60146
o551, TEC 60289

5 Lkalivs (Wbl) Jlwey s TEC 60445

weyare OYlail gl e sl
b sola

Ly cbls> ax gan aalb IEC 60529
lolKws

poodlS IS5 Jshe 5 sle 55l TEC 60622

5ol BB (aw) daie oy

poroclS IS5 Jedo SO o 5L IEC 60623
ok BB ls daie

L;.s.,,...u\ —gow USL...: 6[@ LS)’L‘ IEC 60896



IS

ApI. 2009/ YA (339593

IPS-M-EL-176(2)

IEC 60947-3Low Voltage Switches,
Disconnectors, Switch
Disconnectors and Fuse
Combination Units

IEC 60993 Electrolyte for Vented Nickel

Cadmium Cell
IEC 62040-3 Uninterruptible Power
Systems-Methods of

Specifying the Performance
and Test Requirements

EN 55014

IPS IRANIAN PETROLEUM STANDARDS)

IPS-E-EL-100(1) Engineering and
Equipment Standard for
Electrical System
Design(Industrial & Non-
Industrial)

2.2 Where standards other than IEC are specified,
it is understood that the equivalent IEC standard is
acceptable.

2.3 Any deviation from this specification and the
above mentioned references shall be clearly
mentioned in the vendor’s proposal.

2.4 In the event of conflict between the text of this
document and the references cited herein, the text
of this document takes precedence.

3. SERVICE CONDITIONS

3.1 Unless otherwise specified in the data sheet,
the equipment under this specification will be
installed inside ventilated room/s with following
ambient conditions:

- Maximum ambient air temperature 40°C
- Minimum ambient air temperature 5°C
- Relative humidity 90%
- Site elevation will be given in data sheet
(Appendix A)
4. OPERATING PRINCIPLE

4.1 Each UPS unit shall consist of a
rectifier/charger, an inverter, batteries, and static
transfers switch, a maintenance bypass switch, and
when required, a bypass transformer.
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4.2 During normal operation, a source of
alternating current will supply energy to the UPS
unit. A rectifier converts incoming AC power to
DC which supplies the inverter and charges the
batteries. The inverter changes the DC to AC
power which supplies electrical energy to the
critical loads through the static transfer switch.

4.3 The output of the rectifier shall continuously
supply the power requirements of the load,
through the inverter, while simultaneously
maintaining the battery in the float charge mode.

4.4 In the event of an interruption or depression in
the AC mains voltage, the battery shall supply the
power requirements of the load via the inverter.

4.5 Upon restoration of the AC. mains voltage, the
rectifier shall supply the power requirements of
the load via the inverter, while simultaneously
recharging the battery.

4.6 The UPS unit shall be equipped with a static
transfer switch and, when required, a bypass
transformer. The output voltage and frequency of
the inverter shall be kept synchronized with the

bypass supply.

4.7 In case where the inverter voltage and
frequency deviates from the specified tolerances,
the static switch initiates uninterrupted transfer of
the load to the bypass supply.

4.8 Upon restoration of the inverter output voltage
and frequency, the load shall be automatically
transferred back to the inverter which resumes
synchronous operation with the bypass supply.

4.9 A make before break switch shall also be
provided, for manual transfer of the load to the
bypass power supply, in order to isolate the
rectifier, inverter and static transfer switch for
maintenance purposes.

5. UPS SYSTEM CONFIGURATION

5.1 The UPS system will be used for supplying
power to computers and digital electronic
equipment, process control instrumentation,
shutdown and interlock systems, analyzers, intra-
plant communication systems, PABX and other
critical electrical AC loads.
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5.2 The UPS system adopted for different types of
AC loads can consist of one or two units. The
numbers of required units will be indicated in data
sheet, Appendix A.

5.3 Generally one single UPS unit of manufacturer
standard size shall be used. For special critical
loads, duplicate units shall be applied.

5.4 When duplicate unit configuration is selected,
the units shall operate in parallel, to share the
load, and shall energize a single distribution panel.
Both units are to be fed from synchronized AC

supply.

5.5 Each unit of duplicate unit configuration
system shall be rated for 100% of the rated
capacity, so that, when one unit fails or switched
off, the other unit shall accepts the total load.

5.6 For duplicate units one single bypass supply
shall be provided, which shall be synchronized
with both inverters output. The bypass supply
shall also be rated for 100% of the rated capacity.
The arrangement of such configuration is shown
in Appendix B.

5.7 Duplicate units shall include appropriate
control circuitry to facilitate equal sharing of the
load between the two units. The load sharing
control circuit shall not be subject to common
mode failure, and shall in no case, causes tripping
of both inverters.

5.8 Where this specification is used as a part of an
EPC contract, the EPC contractor shall determine
the rated capacity of the UPS system to meet the
project requirement according to paragraph 6.4 of
this specification, and the company representative
will decide on the system configuration.

5.9 Where DC is not technically acceptable to
manufacturer of control equipment, Ac power
supply is used. In such case dual redundant UPS
shall be used. Dual parallel redundant UPS are
indicated in Appendix D.
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5.10 In case where DCS/FCS with dual redundant
controls is used, two identical battery charger or
two single UPS as indicated in Appendix E can be
used.

6. ELECTRICAL CHARACTERISTICS

6.1 The AC power supply to the UPS unit/s will
be symmetrical three phase 400 volt 50 Hertz with
solidly earthed neutral.

For small size UPS unit/s single phase 230 volt
supply voltage, one phase and earthed neutral may
be selected. This will be indicated in the data
sheet, Appendix A. Use of single phase supply
voltage for UPS units above one KVA is not
recommended.

6.2 The input voltage variation will be = 10% and
the frequency variation will be £ 5%. In addition
to the above variations, the input voltage may be
subject to short time voltage dips up to 20%
during motor starting, and also transient high
frequency voltages during system switching
operations.

6.3 The output voltage and numbers of phases will
be specified in data sheet. The output voltage
variation shall be limited to +1%. The output
frequency shall be 50 Hertz and shall be
maintained within £1%.

6.4 The rated capacity of the UPS unit/s will be
indicated in data sheet. The rated capacity shall
include 20 per cent spare capacity over the
estimated load, in order to accommodate future
loads. The rated capacity shall be based on IEC
60146.

6.5 The UPS unit/s shall be capable to feed the
loads with power factor between 0.7 lagging and
unity.

6.6 Unless otherwise specified in data sheet, the
output power of UPS unit/s with rating up to and
including 30 KVA shall be single phase and
neutral. The output power of units rated above 30
KVA can be 3 phase and neutral, if specified in
data sheet. In general, single phase output is
preferred.

6.7 The neutral of the UPS output voltage/s shall
be solidly earthed.
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7. GENERAL REQUIREMENTS

7.1 The UPS unit/s shall be modular in design
allowing for easy maintenance, and shall be
electronically regulated type.

7.2 The UPS components viz. rectifier, inverter,
static transfer switch and manual bypass switch
shall be designed for continuous and reliable
operation such that the mean time between
failures (MTBF) for individual components shall
be more than 8760 hours or one year of operation.

7.3 To ensure minimum down time, the mean
time to repair (MTTR) of the UPS components
shall not exceed one hour,

7.4 The UPS components shall be installed in
suitable free standing floor mounted or wall
mounted steel enclosure/s fabricated from sheet
steel with a minimum thickness of 1.5 mm. Unless
otherwise specified in the data sheet the enclosure
shall provide a degree of protection of at least
IP31, according to IEC 60529.

7.5 The enclosure/s shall be cleaned, primed, and
painted in accordance with the manufacturer’s
standard practice. The complete interior surface of
the enclosure/s shall have a final coat of moisture
and fungus resistant varnish.

7.6 The enclosure/s shall be arranged for front
operation. Rear access will not be required.

7.7 Gland plates shall be provided within the
enclosure/s for purchaser’s cables. Unless
otherwise specified, the purchaser’s cables enter
the enclosure from the bottom.

7.8 Lifting lugs shall be provided on each
enclosure, for ease of handling.

7.9 Suitable terminal blocks shall be provided for
connection of purchaser’s power cables and
grounding cables. All terminals shall be clearly
marked. The identification of terminals shall be in
accordance with IEC 60445.
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7.10 An ecarth bus with sufficient numbers of
earthing bolts or screws shall be provided to
facilitate termination of earthing cables and
cables’ armour. The earth bus shall be connected
to the enclosures structure. The neutral of the
inverter output shall be connected to the earth rail.

7.11 Transformers and reactors used in the
construction of the UPS shall be dry type air
cooled and double wound and shall comply with
IEC 60076 and IEC 60289 plus extra requirements
of IEC 60146.

7.12 Internal cooling of the enclosure/s can be
natural or by forced air ventilation. Where forced
air ventilation is adopted, two fans shall be used
so that the unit delivers the rated output power
with only one ventilation fan in service. In case of
failure of the operating fan, the second fan shall be
automatically energized. The ventilation fans shall
be powered from the UPS output.

7.13 Permanent nameplates shall be provided to
identify each instrument, switch, meter, relay, etc.
within  the
enclosure/s shall be suitably identified.

on the enclosure/s. Equipment

7.14 The noise level measured at one meter from
the UPS unit/s shall not exceed 60 dB (A) at any
load.

7.15 The radio frequency interference shall be
minimized and shall not exceed the value defined
in relevant IEC recommendations (or EN55014).

7.16 Separate switch fuses or molded case circuit
breakers shall be provided for the input AC supply
to the rectifier/s and the bypass circuit supply, as
shown in Appendix B. The tripping time of the
circuit breaker or blow out time of the switch fuse
feeding the bypass circuit supply shall be more
than that of the rectifier/s. A switch fuse or
molded case circuit breaker shall also be provided
on the output of the UPS system.
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7.17 Measuring instruments with analogue or
digital display and with accuracy corresponding to
class 1.5 of IEC 60051-2 shall be provided to
indicate the following data:

AC input voltage.

DC circuit voltage.

Battery charge and discharge current.

UPS output voltage.

UPS output current.

UPS output frequency.
7.18 Indicating lights shall be provided to show at
least the following operating status.
Digital display for indications is acceptable.
- AC input supply available.
- Rectifier on.
- Inverter on.
- Load on inverter.
- Load on by pass.
- Inverter - by pass synchronized.

- Battery on equalize (high rate) charge.

7.19 Alarms shall be provided for failures which
affect the overall integrity of the UPS system. At
least the following local alarms with indicating
lights shall be provided. Visual indication of
alarms can be integrated in a digital display :

- AC input supply failure.

- Rectifier failure.

- DC voltage low/high.

- DC earth fault.

- Battery discharging.

- Battery disconnected.

- Inverter failure.

- Inverter over loaded.

- Inverter over temperature.

- AC output voltage low/high.

- Output frequency low/high.

- Ventilation failure and/or high temperature.
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7.20 Alarms shall automatically reset after a
predetermined time, but the indicating devices or
displays shall remain energized until they are
manually reset. For remote common alarm, one
volt free double throw contact shall be provided,
and wired to terminal blocks to be used for remote
alarm and/or indication.

7.21 At least the following information shall be
inscribed on a corrosion resistant nameplate
attached to the UPS enclosure/s:

- Name of manufacturer.
- Type and serial number of the unit.
-Nominal input voltage, current and frequency.

-Nominal output voltage, current and
frequency.

- Rated capacity of the unit.

- Degree of protection.

8. RECTIFIER/CHARGER CONSTRUCTION

8.1 The rectifier/charger shall be a constant
voltage self regulating static type and shall include
a soft start feature to gradually accept load when
feeding discharged batteries.

8.2 The rectifier shall be designed to continuously
supply power to the inverter system and
simultaneously supply DC power to floated
batteries. The DC power shall not be used to
energize any load other than the inverter.

8.3 The rectifier output voltage shall be regulated
to +1% for any combination of input AC voltage
and frequency variation specified in paragraph 6.2
and any load variation.

8.4 The residual ripple on the rectifier output
voltage shall be limited to one per cent rms of the
nominal voltage for all values of loads with
battery connected. Adequate filtering shall be
provided so that the DC output of the rectifier
meets the input requirements of the inverter, when
the battery is disconnected.

8.5 The rectifier shall include provisions to
automatically initiate high rate charging, here
called equalize charging of batteries, upon
restoration of AC power after an outage. The
charging of batteries shall automatically reset to
float charge, when the battery voltage reaches the
nominal voltage.

12

sob b end et iy 5 Ol 5l e b YT Y-V
oaims Lt slgalKius Ll wis Sy adsl b 4 Seilogi
> 4y s ek | LT b asley Jlo G b b, Sisles b
S s SIS Sy 090 ol 5 o VT (gl ils 5y 4
oY1 sl g 00 (L85 s Ssly oo a5 050 gy b

D58 )18 colatwl 8590 cdsms HLis b g 490 ol 3l
97y Sy s SW S o Wb g oledb! Blas VY-V

QQ;M 4.035 us\.\.v d.u.\.u é....n oli';...u\) dm.b K9y »

o833k pb -

0l8Cwd Jb o)l g £95 -

(83959 (U Sy (W 9 by -
(797 b 8 g ol 5y -

S8 ol -
(PAS) oo cblas a0 -
5L olBliwd/ 0addS g oyl lw —A
€5 5 9 b 5l oliws b auls 5,Ls oliwsfoaisS suss V-A
S T g5y alyd ok 85 Wil st 355 (Sois iS
ool J gyl aullon aiS” Joud 1) (S ran )b g0
led (0 5L
Joe 4 5Ly 4355 5 oo )5 gl b ouisS 5SS Y-A
2 LGSl @ e §p lojes g aBl ad (b
Slr s el Gp ol a8 55, ks 5L
Sga oolaiwl Jaus jou K0 oMl yoged Jlo 5,
aoy Y e Gl Wl oulS 5SSy (g5 5y YA
S 0 &S (6995 waliie B g Sy Dlss e sl
Qb asls |y Byae b o gl g oad o Ll T 4y Y-F

plod Sz 00llS 5y (29, 55 4o enileiily ) F-A
2oy ) 4wl wies Jog b 5L &5 S8y (Bras sl
S 5l e o 5b a5 28s 05 Sgase (rMS) U e 5Ly
pefin By B 0gd Wb omlie il s S )5
Bl andls o 1) Joe (6395 bl 00isS 9uSy (29 S

Gy adad 5l e a5 all el s glls b oaisS 9SS O-A
Silegil psb ar s Vb 55l L 1y o o5k o sazme 5585 5
a5 S8y uled 5L e oo odpel Joles 5L L) jo a8
Sl 4l b (sl 5L s ol 55 & b 55l 51

23,5 Hsbes 5L



IS

ApI. 2009/ YA (339593

IPS-M-EL-176(2)

8.6 Means shall be provided to perform equalize
charging of batteries manually. In such case, when
the battery voltage reaches the nominal voltage,
the charging mode shall reset automatically to
float charge.

8.7 The rectifier shall include an adjustable
charging voltage range for float operation and a
separate independent charging voltage range for
equalize charging operation.

The range settings shall vary from nominal battery
voltage to 25% above the battery voltage. Manual
boost charging as defined in Appendix C is not
required.

8.8 The rectifier charging performance shall be in
accordance with the requirements of the selected
batteries, as specified by the battery supplier.

8.9 The rectifier shall be sized to recharge the
discharged batteries within 8 hours for nickel-
cadmium and 15 hours for lead acid batteries,
while supplying the full load of the inverter. The
sizing of the rectifier shall be based on standard
duty class 1 of IEC 60146.

9. BATTERY

9.1 The battery shall be Nickel-Cadmium type.
For applications where lead acid battery could be
applied, it will be indicated in the data sheet.

9.2 Sealed lead acid batteries can be considered as
an alternative option. The supplier can submit an
alternative proposal based on such type of
batteries.

9.3 The UPS vendor shall propose suitable
numbers of battery cells for each nominal output
voltage indicated in the data sheet Appendix A.

9.4 Unless otherwise indicated in data sheet, the
battery cells shall be sized to supply the load, for a
period of 30 minutes with charger in off condition.

9.5 The nickel-cadmium battery shall be shipped
in discharged and dry condition. The lead-acid
battery shall be shipped in charged and dry
condition. The electrolyte shall be shipped in
separate sealed containers.
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9.6 All the necessary accessories for batteries
including jointing cables between cells and a set
of standard maintenance and testing tools shall be
provided.

9.7 The battery shall be installed in separate
cabinet or on freestanding support racks. The
supply of battery cabinet or racks shall be
indicated in the data sheet. For small UPS units,
the batteries together with other components can
be installed in one enclosure.

9.8 Suitably sized two poles load break switch or
circuit breaker shall be provided to connect the
battery to the rectifier/inverter. If the switch or
circuit breaker is installed in the battery cabinet, it
shall be suitable for hazardous area operation
according to IEC recommendations.

9.9 The battery cabinet shall be naturally
ventilated in order to prevent the accumulation of
flammable gases inside the cabinet. Where
batteries are installed in the same enclosure as the
other components, forced air ventilation shall be
provided according to paragraph 7.12 of this
specification.

9.10 In case where support racks are supplied, the
type of battery racks shall be indicated in the data
sheet. Wooden racks shall be treated to be non-
hygroscopic and acid resistant. Steel racks shall be
with plastic or epoxy coating.

10. INVERTER CONSTRUCTION

10.1 The inverter shall be static semiconductor
type.

10.2 The inverter steady state output voltage
regulation shall be = 1% when operating
independently and shall not exceed £5% when
synchronized with bypass supply. In the event of
instantaneous load changes of 100% rated output,
the voltage variation shall not exceed £10% and
shall be restored to within the steady state limits in
0.1 second.

10.3 The steady state output frequency shall be
maintained  within  +1%  when operating
independently and shall not exceed +2% when
synchronized with bypass supply.

The UPS load shall not be subject to a rate of

change of frequency greater than 0.2 Hz per second.
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10.4 The inverter shall control the output voltage
and frequency to maintain synchronism with the
bypass power supply up to the steady state limits
specified in 10.2 and 10.3.

10.5 For variations beyond the steady state limits,
the inverter shall revert to unsynchronized
operation with internal control for voltage and
frequency. The inverter shall automatically
resume synchronous operation with the bypass
supply when the voltage and the frequency of the
bypass power supply returns within the specified
tolerances.

10.6 The inverter shall be equipped with
automatic current limiting feature which prevents
the output from exceeding the maximum safe
rating of the inverter.

10.7 The waveform of the output voltage shall be
sinusoidal with total harmonic distortion not
exceeding 5% for linear or non linear loads.

10.8 Means shall be provided to adjust the
nominal output voltage of the inverter manually
from 90% to 110% of the nominal output voltage.

10.9 The inverter shall be capable of delivering
sufficient short circuit current during the time
required for the static transfer switch to transfer
the short circuited load to the bypass circuit. If the
short circuit is not cleared by the downstream
protective devices, the circuit breaker or switch
fuse feeding the bypass circuit shall clear the fault.

10.10 The inverter shall be capable to accept loads
with crest factor of 3 to 1 without derating of the
output. (Crest factor is the ratio of the peak value
of the current or voltage waveform to their rms
value).

11. BY PASS CIRCUIT

11.1 The by pass circuit shall consist of a static
transfer switch, a manual maintenance switch and
when required a bypass transformer.

11.2 In case where the output voltage of the UPS
is different from the input AC supply, a double
wound dry type air cooled transformer shall be
provided in the bypass circuit. Single phase
transformer can be connected across two phases of
the three phase supply or across one phase and
earthed neutral. The secondary winding of the
transformer shall be earthed. The KVA rating of
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the bypass transformer shall not be less than the
rated capacity of the UPS system.

11.3 The static transfer switch shall be capable of
continuously carrying the rated output current of
the UPS system, shall handle the inrush currents
involved in the transfer, and also shall withstand
the short circuit currents.

11.4 For maintenance purposes, a manual transfer
switch shall be included as shown in Appendix B.
The operation of this switch shall be, make before
break so that the changeover from inverter to the
manual bypass supply and from the manual
bypass supply to the inverter do not cause any
power interruption.

11.5 It shall be possible to initiate manually the
transfer of the load from the inverter to the bypass
supply through the static transfer switch and from
the static transfer switch to the manual
maintenance switch and back.

11.6 When the load is manually transferred to the
bypass power supply through the static switch, the
inverter shall stay synchronized with the bypass
supply and if the bypass supply fails, the load
shall be automatically retransferred back to the
inverter. Otherwise, the retransfer of the load to
the inverter shall also be manual.

11.7 The manual transfer switch shall be installed
in a location completely separate from the other
UPS components such that, the rectifier, inverter,
static transfer switch and their components could
be safely isolated for maintenance work.

11.8 Facilities shall be provided to automatically
initiate transfer of the load from the inverter to the
bypass supply and retransfer back to the inverter,
without interruption of power supply. The
combined detection and switching time required for
automatic load transfer shall not exceed 5
milliseconds.

11.9 Automatic transfer of the load to the bypass
circuit shall be initiated in case of inverter failure or
when the inverter voltage and frequency are out of
the limits specified in paragraph 10.2 and 10.3, and
also when the inverter current limit is exceeded.

11.10 Automatic retransfer of the load from the
bypass circuit to the inverter shall be initiated when
the voltage and frequency of the inverter reaches
the specified limits and the inverter output voltage
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is synchronized with the bypass voltage. The
retransfer to the inverter shall be possible after a
predetermined time of not be less than 15 second.

11.11 If the causes which result the automatic
transfer of the load from the inverter to the bypass
supply have not been completely cleared, after 3
unsuccessful attempts of retransfer in five
minutes, the automatic retransfer to the inverter
shall be inhibited and the load shall remain
connected to the bypass supply.

11.12 In automatic mode, means shall be provided
to inhibit the automatic retransfer operation so that,
the transfer of the load from the inverter to bypass
supply will be performed automatically and the
retransfer to the inverter be done manually.

12. TESTS AND INSPECTION

12.1 The equipment under this specification shall
be factory tested. Three certified copies of test
reports and certificates shall be submitted to the
purchaser.

12.2 Type tests, routine tests and functional tests
shall be carried out on the UPS system and its
components in accordance  with  the
recommendations of IEC 62040-3 and the relevant
IEC publications referred to therein.

12.3 Purchaser will require the presence of his
nominated representative to witness the final
factory tests. The supplier shall inform the date of
such tests at least four weeks in advance.

12.4 The purchaser’s inspectors shall be granted
the right for inspection at any stage of
manufacture and testing.

13. SPARE PARTS

13.1 Together with the supply of all equipment
under this specification, a complete set of spare
parts for commissioning shall be supplied for each
equipment. The supplied spare parts shall comply
with the same specifications as the original parts
and shall be fully interchangeable with the
original parts without any modification.

13.2 The vendor shall also supply a list of
recommended spare parts for two years of
operation.
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14- DOCUMENTATION

14.1 The vendor shall submit at least the
following documents in three complete sets.
General documents or drawings are not acceptable
unless they are revised accordingly :

- General arrangement drawings.

- Single line diagrams.

- Main and control circuit schematic diagrams.
- Equipment lists.

- Recommended
commissioning.

spare  parts list for

- Recommended spare parts list for 2 years
operation.

- Test reports and performance curves.

- Operating manuals incorporating
installation, commissioning, operating and
maintenance instruction, and also fault-finding
and trouble shooting procedures.

- Dimensional drawing/s and panel’s front
arrangement.

- Cable or conduit entrance locations drawings.

15. PACKING FOR SHIPMENT

15.1 The supplier of the equipment under this
specification is the sole responsible for packing
and preparation for shipment.

15.2 The packing and preparation for shipment
shall be adequate to avoid mechanical damage
during transport, handling and stacking.

15.3 Shipping documents with exact description
of equipment for custom release shall be supplied.

16. GUARANTEE

16.1 The vendor shall replace any damaged
equipment resulting from poor workmanship and /
or faulty design.

16.2 The vendor shall replace any equipment
failed under the following condition:
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— Failure under startup and commissioning S byl 5 900 gBge 5o oLSws 0,55 )55 -
tests. .ssllely
—  Failure under normal usage for a period of awlo VY 0,90 G o gole I8 Lyl jo oiws o> -

12 months, not exceeding 18 months from the

3l o Kws Gloy 5l ole VA 51 oo aSGT 0 bog
date of dispatch from the manufacturer’s work. ’e Joz olej e S 7

b FUWALY olf)ls
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APPENDICES L Cawguy
APPENDIX A Al Cewgm
UPS DATA SHEET aadg y9dy Ay 2w olws &y 00l

The vender shall complete and submit this data sheet with his proposal.

1. | Name of project or plant

2. | UPS identification No/s

3. | Site elevation above sea level (m)

4. | Maximum room temperature

5. | Minimum room temperature

6. | Temperature de rating factor per site condition

7. | Required numbers of units (single, dual or parallel redundant)
8. | Rated capacity of each unit (KVA)

9. | Short circuit capacity of main intake (KVA)

10. | Maximum continuous rated output of UPS KVA at 0.8 power factor
11. | Efficiency of UPS unit / inverter at 100 % / 50 % load

12. | Nominal input voltage, number of phases and voltage variation
13. | Nominal input frequency and frequency variation

14. | Nominal DC voltage for the UPS (vendor specifies)

15. | Recommended rating of main intake supply fuses

16. | DC voltages 24 /48 /.../110/220 V

17. | DC voltage residual ripple

18. | DC voltage variation

19. | UPS output voltage and voltage variation

20. | UPS output numbers of phases

21. | UPS output frequency and frequency variation

22. | UPS output earthing system

23. | Output harmonic content

24. | UPS unit dimensions width height depth

25. | Battery unit dimensions width height depth

26. | Weight of UPS / Battery

27. | Noise level dB (A)at1 m

28. | Maximum fuse to be blown by unit with/without mains by pass (type g G) (Min. 6 A )
29. | Type of bypass isolating transformer

30. | Bypass transformer input and output voltage

31. | Bypass transformer KV A rating

20




IE Apr. 2009/ YW AA ¢339, IPS-M-EL-176(2)

32.

Separate cubicle for by pass switch required. Yes / No

33.

UPS enclosure IP (if different from IP 31)

34.

Mounting method, floor or wall mounted

35.

Cabling distance between UPS unit and battery

36.

Battery design life time 10/15/20/... years

37.

Battery room dimensions (length...breadth...height )

38.

Individual cell end of discharge voltage (EODC) used in calculation = 1.14 volt

39.

Cable entry from top or bottom

40. | Type of batteries lead acid, Ni-Cd or sealed lead acid

41. | Battery standby time, if different from 30 min *

42. | Battery internal resistance

43. | Capacity of UPS battery bank (Amp-Hr) at 20°C

44. | Nos. of battery cells for each UPS unit

45. | Battery housed in cabinet or racks

46. | Facilities for interlocking with battery room ventilation fan required Yes / No *

47. | Additional load terminals required for testing Yes / No *

48. | Type of battery racks (wooden or steel)

49. | Rectifier ampere rating (A)

50. | Inverter rating (KVA)

51. | Inverter overload capacity for one minute (KVA)

52. | Remote SCADA software monitoring required and type RS 485 / Fiber optic / ... Yes *

53. | Accessories Attach list
54. | Deviation from this specification if any Attach list
55. | Country of origin

56. | IPS-M-EL-176 (2) Shall apply

*by purchaser
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APPENDIX B

g
ARRANGEMENT OF UPS SYSTEM Ay yg0s A5 g oK 5ok yS
UPS - REDUNDANT UNIT @ UPS - SINGLE UNIT
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APPENDIX C

APPLICABLE DEFINITIONS FOR THIS
SPECIFICATION

The following definitions shall hold for the
specification of uninterruptible power supply.

1. Float charging :

The float charging is passing an electric current
through the battery bank, by applying a constant DC
voltage in order to maintain the battery in the state of
fully charged condition.

2. Equalize charging :

The equalize charging is passing sufficient electric
current through the battery bank, by applying a
controlled DC voltage in order to restore the partially
or totally discharged battery in a limited time. This
operation is performed automatically. The time
duration is specified in this specification.

3. Boost charging :

The boost charging is passing sufficient electric
current through the battery bank, by applying a
controlled DC voltage in order to charge rapidly a
partially or totally discharged battery in a
predetermined time. This operation is performed
manually. The duration for boost charging will be
selected by the operator. During manual boost
charging the charger and the associated battery bank
will be isolated from the loads.

4. Crest factor:

Crest factor is the ratio of the peak value to the rms
value of a periodic waveform.

Note :

The voltage limits for Float charging, Equalize
charging and Boost charging shall be selected by
battery manufacturer's recommendations.
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APPENDIX D S Cowg—
Parallel Redundant Configuration S5l 90 AdBy gy AR Zudw (38,5 41,8 oS 5
Silge
Where DC is not technically acceptable to the S Sl el 6l peitis 5y 4SS )0
manufacturer of the control equipment, AC power Jo—5 28 oglie 3, 4dsd e ils Jo8 LB o8
supply is acceptable. In such case dual redundant Rl g0 addy e 4355 ae Ll (pl 0 all (o
ups shall be used. Dual parallel redundant ups are Sl (2 le 90 adBy (e 408 ke S9h eolitul Wl
indicated in figure 1. el ool ools LA ) S o

Bypass
@ Input

oy~
Rectifier
Input
Module A

Secured Load Bus

Rectifier
@ Input
Module B

__________________ Y I |
S yuie Bypass -Y Bypass 535,9 -)
B olKiws aidy g0 4385 oo -F A ol addy gy 4355 auio Y
B JKius OAJ.ZSM $°9)9 -7 'ra.o-laao‘ )Lf 4.».».»4 -0

A Ko OJ—:.:S?.»S—L 59959 -y

Fig. 1- PARALLEL REDUNDANT CONFIGURATION
Silge (3Rl 9 4y (gus 4 dE e (#i8,5 H1,8 s i - ) S
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APPENDIX E

DUAL UPS CONFIGURATION

In case where DCS with Dual redundant controls

is used , two identical single battery charger or

two identical single ups as indicated in figure 2

can be used

Bypass
Inpurt I
Module & : ------------------
I
! UPS Rodule A (9
]
| ~ =
Baetifier 1 -M

@ Input !
Module &

ROHUIE E | o o o o o o o i i o e i e e i ™
1
: Ll-’SMo:MIaB@
[
|
Fetifir 1 =I N
@ Input 1 T

ot B :_

A oKws oA.l.:S}..SA"
B o&iws Omjmi‘)‘

J190 4dBg (g AAE gl (38,5 18 S

ol 90 JyuS b oo S g &5 S g0
e 90 b alie (SOl 5l ae 90 wad 03 p IS
oas oolo las ¥ S jo oS alie S5 aidy g0 4dis

Oy )lS.g 0‘5" &° !

Sapcungend Loadd Bus &
@

9955

©9955-F
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Fig. 2 - DUAL UPS CONFIGURATION
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APPENDIX F 9 Cowgny
AC Power Supply single UPS ST AhBg gy 905 gudw (8,5 1,8 e
For AC power supply, single UPS as indicated in 3045 S5 aiy (gl 4diS ae ¢ oglite 4dE e sl
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Fig. 3 - AC POWER SUPPLY SINGLE UPS
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