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Design, Supply, Testing, Commissioning and Start Up of Complete
Twao Parallel True Online Double Conversion Industrial UPSs
Systems for JPRC Power Station at Zarga.

PART-I - General Reguirements:

item No. | Specification / Requirements Deviation
I. Purpose:

Design, Supply, Icstmg. Commissioning and startup of Complete Two parallel True
Online Double Conversion UPSs20K Y A/Each for power station of Jordan petroleum
refinery Co. Ltd, here in afier referred 1o as the "Company” or JPRC.

Three phase input (400V 4, 50Hz), single phase output (V=110Vne and V=110V ar.
50Hz). _

.........

1. | This publication is pan of and cnmplﬂn:n:r_q the inguiry or order to which it is |
attached and referred. !

2. | Manufaciurers lendeﬂng or supplving a.gainsl this publication shall adhere |
wherever possible to the Company’s requircments.

3. | Wherever a  manufacturer’s standard  departs  from  the Company's
requirements; the manufacturer shall clearly indicate in his offer where these
differences occur; otherwise, the offer shall be considered as complying with

_the Company reguirements, Deviations after awarding shall not be accepted.

4. | The Company is not bound 10 consider any offer, which does not follow
closely the requirements of this publication,

5. | Manufacturer shall refer to each clause of this document and fill the column
. titled (DEVIATION) by (NONE) if the specification of the offer complies with
the requirements. Deviations from our requirements, if any, shall be clearly
explained and specified in the above-mentioned column, additional sheets
could be used.

3 Contractual Violations:

l. | Any of the mlluwmg discrepancics after awarding shall be considered as a cause of rejection

and consequently the performance bank goarantee and the remaining paymenis shall be
_confiscated:

. | Any change of the source of equipment (manufacturer and the origin). . |
b. | Any defect in equipment and noncompliance of supplied equipment with
test certificates during the visual inspection by the Company representative
| {8) prior shipment.
c. | Changing of the manufacturer of requested equipment or offered model (3)
before or after awarding.
2. | Not submlmng the required documents in the offer shall be considered as a

cause for rejecting the offer.
4. Instrm:tmm: to Suppliers:

. | After award any change in offered specifications shall not be ‘acceptable.
2 | All information, documents and correspondence shall be in English lanpuage.
3. | It is the full responsibility of the supplier 1o provide all required information
during the offering stage. Any lack or misguidance of the required information
provided by the supplier shall be considered a reason for refusing the offer and
disqualifying the supplier. 3
4. | Supplicrs are required to recommend their current best technology. materials,
testing and inspection requirements that suit service, Offers shall include full
details and specifications for the offered equipment,
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Specification / Requirements

Deviation

3.

The Contractor shall have a past experience of a minimum seven projects of
similar equipment and materials within the last 10 years. Contractor shall
provide Clear data and Tull details abowt qualifications of his stafl, Quality
Plan, Test & Inspection based on the applicable codes shall be provided.

=

| The manufacturer shall possess authorization | accreditation centificate issued

by an authority / agency / association {authorized firm) that  authorizes the
manufacturer to manufacture UPS systems according to international codes and
regulations. A copy of these certificates shall be submitied to the company
during the offering stage.

The antached “Qualification form™ shall be “completely filled by the Tenderer
_and submitied with the offer.

The ﬂl'Femd LIPS shall be had good history in oil and gas field, and the
manufacture shall submit his references in this fickl.

..........

Any items or accessorics necessany to have the offered UPS (as complete sets)
complete in every respect should be quoted even if they are not mentioned in
this specification, failure of the Tenderer to do so shall be his full responsibility,
and equipment shall be rectified as necessary at his own expense. The

quotations shall be as detailed as possible and thew shall separately include for

the supply of equipment, accessories, spare parts, documenis nameplaies,

testlng.. altd sea freight to Agaba P‘urrT thc Cinarantee and Warranty.

1.

Guara nt_te ‘and Warranty

.....

The supplier shall guarantee that the UPSs are fumished and all supplied
accessories and materials are brand new and updated design and materials, froe
from fault in design, workmanship and materials, and are of proper material to
fulfill satisfactorily the operating conditions specified herein. Should any
defect in design, materials, workmanship or operating characteristics develop
during the first year of operation, the supplier shall make all necessary or
desirable alterations, repairs and replacements of defective materials, free of
charge, and shall pay for any transportation involved in this regard.

IF the: failure or defect cannot be comected, the supplier shall replace promptly,
free of charge, said materials/equipment or remove the materials, equipment
and refund the full purchase price.

[

The Contract winner shall submit an unconditional imevocable bank guarantee
in the sum of 10 % of the total Controct price (as a Performance Guarantee),
within [0 days of acceptance by the Company of his offer / proposal as per
attached form. This Guarantee shall be valid for 12 months from successful
commissioning or 18 months from delivery to Zarka Refinery site, whichever
coines later.

The wm'mnt_',.- pl:nnd shall be {363 months from date of delivery.
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PART-11 Technical Requirements:
liem No.| Speciflication / Reguirements | Deviation
1 Introduction: i
1.1 | Loeal Conditlons:
I. | The atmosphere is tropical,
! 2. | Maximum shade temperature 407C i
3. | Maximum ambient temperature in Summer | 43°C
4. | Minimum ambient temperature in Winter =580
5. | Average relative humidity: {50% at 35 °C in summer, T5% at 15 °C in winter. =]
Q6% (maximum value)).
&. Eln:\rullun above sea level | 545 m
12 [ Standards:
All equipment and devices shall num;:ll:r with latest applicable standards |
recognized intemationally, such as:
Lo | IEC (62040, 60240-1, 60240-2) standards
2. | EN 50031 LIPS safety,
3. | IEC 60146 Power Electronic Converters and Semiconductors,
'[ 4. | Quality/Environmental (IS0 9001 :2000)
ik Equipment Specifications:
2.1 | General Requirements:
1. | The system shall be of industrial type and prepared for operation.
2. | The system shall include 2-position manual bypass switch e isolate the
system serviceable parts for maintenance when reguired. B
1. | Measuring devices for all electric component (voltage, current, harmonic,
-..&tc.) shall be provided both analogue and digital in the displaying unit, AC
and DC
4. | Power analyzer meter shall be provide to messure the load parameters
(V.LP.QPF.H, . _ete) complete with RS485.
5. | The power supply panel shall be provided with UUPSs to feed the two UPSs it
shall have breakers for main and bypass supply.
6. | Galvanic Isolation between input and output shall be provided.
7. | Dimensional dmwmg for each panel shall be provided.
8 The svsiem shall be ventilated sufficiently by means of extraction fans or
T | other suitable method 1o be specified in the offer.
EMMP (simple Metwork Management Protocol) card with mansgement
9. | sofiware (network supported monitoring), and any accessories (cable,
modem, . .ete) shall be provided and included in scope of supply.
10 The UPS shall be furnished with all requirements to have the ability to send
L " | SMS for maintenance team {warning alarms, failure alarms)
2.2 | System Principle of Operation:

.

The UPS operating principle shall include but not limited the fllowing modes of

operation:

a. | Normal Mode: AC power flows to UPS—one input into the rectifier
and battery charger and one inte aux. transformer and internal bypass,
where outputs from UPS are into a single phase outputs to supply loads
| AC and DC,

'b. | Emergency Mode: Upon failure or degradation of the utility AC power,

the eritical AC and DC loads shall be supplied from aux. input if failure
happened for aux. input the loads shall be supplied and draw its power
from the batleries.

c. | Recharge Mode: Lipon restoration of utility AC power, even if the
haneries are completely discharped, the UPS will restart.
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Specification / Requirements

Deviation

d.

Bypass Mode: When there is a need for isolating serviceable system
components, i.e., rectifier, inverter, and static switch, so that the critical
AC loads supplied directly from AC mains through transformer, and DC
loads from the batteries. also before moving from Nonmal operation to
emergency operation. it moves initially to bypass which is supplied
from other feeder.

| System Componenis:

The new UPS systems shall be fumished (but not limited) to the following main components:

1. | Topology:
a. | Three phase inputs (400 V=10%, 50+2% Hz)
single phase output (V= 110¥pc, Viw=110Vae, 50 Hz) double
conversion online LIPS,
b. | 20 KVA/T6KW, 0.8 power factor.{Minimum)
¢. | Microprocessor controlled system.
d. | 2Wire input 400V for suxiliary transformer (Vo =400 V=10%, 50+2%
Hz) single phase output (Vix=110Vac, 50 Hz)
2. | Input Specifications:
d. | Three Phase (400Y + 10%), 50 Hz.
b, | Input current Distortion ( Total Harmonic Distortion THDY) < 5%.
¢. | Harmonic Distortion doesn't exceed 8 % at V-Input (a1 100% load).
3. | Duiput Specification:
a. | Single Phase output:
(Vpc= 110V, Vac =1 10V, 50Hz).
b. | Rated output power 40KV A @@ 0.8 PF lagging.
¢. | Provided with advanced module card for network monitoring and
protection, "
d. | Communication Interface provided with RS 232, RS 485 ports.
g, | DC lead not exceed 60A
| 4. | Rectifier for Inverter Supply:
a. | Full bridge phase angle controlled Thyristor moedule rectifier (IGBT also
possible)
b. | Microprocessor controlled system.
c. | Input Voltage 3Phase {Iwire), (400Vac + 10%), SOH..
d. | The rectifier output shall be provided with sufficient filtering to prevent
damage 1o battery,
5. | Imverter
a. | Full bridge high frequency IGBT inverter module,
b, | Pure sinusoidal waveform.
c. | Efficiency not less than S04,
d. | Harmonic Distortion Less than 5%,
e. [ Protection: .
|. | Short circuit protection. 2. | Over voliages protection.
3. | Under voltage protection. 4, | Over current protection.
l 3, | Ower temperature protection.
f. | Front panel Indicator:
1. | Inverter DC input low. .3 Inverter DC input high.
3. | Bvpass out of limit, 4, | Bypass MCB off.
5. | Owtput MCB off. 6. | Inverter overload.
7. | Intemal over temperature. | 8. | IGBT fuse failure,
9. | lnverter output high. MY, | Inverter output low.
11. | Inverter over temperature. | 12, | Maintenance switch 0N,
13. | Inverter failure, 14, [ Mains ON
15. | Load on bypass. 16. | Load on inverter.
17. | Load on battery. 18, | Auto DN,
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tiem No.| Specification / Requirements | Deviation
. | Static By-Pass Swilch

o | Uninterruptible static switch with back feed protection.

b. | The system shall include bypass swilch type of bypass shall be manual

| and automatic.

c. | The transfer process shall be done without any loss in power suppl_'.
less than Sm sec.

7. | Battery Charger

a. | Input voltage 3Phase *400Vac line to line (+ 10%), -

b. | Blocking Diode between charger and batteries shall be provided tor
safiery rules.

¢. | The charger output shall be provided with sufficient filtering to prevent

| damagc to battery. —

d. | The charger shall have the ability for boosting and floating charging
modes,

. K. | Control and Monitoring Signals
| a. | An LCD displaying and motioning microprocessor based unil shall be
included in the system placed in the front side panel.

b, ]The LCD unit shall be subdivided (and not limited) to the following
functional wnits:

11, isplay unit, 2 Dperalicn
| 3. | Operating status indications, 4, | Alarm Indications.

¢. | The control shall have two level passwords (users and administrator)

9. | Alarms -

a. | List of alarms shall be specified in the offer and shall be provided in the
system and displaved at LCD for majur alarming issues.

. | An alarm Iﬂg contains last 250 arisen events shall be included.

c. | Alarm indication concept shall enable 4 more precise fault diagnosis
through the distinction between first alarm, further alarm, permanent
fault and transient faults.

10. | Awxiliary Input Transformer

A | Auxiliary transformer input 2 wire 400 Vi, and the output single
phase 110V, S0Hz

b. | The transformer shall be suitable to feed full load without interruption.

e. | Transtormer shall be supplied complete with UPS system

3. | Existing Batteries Specification:
3.1 | The sysiem will be connecied o cur existing batteries with the following specifications:
a. | Mickel cadmium battery, (ALCAD MC185P) are exist,
b. | Number of existing batteries cell are: |76 batterics
3.1 | Battery connections diagram is atiached.
3.3 | Battery datasheet 15 attached,
Y If the existing batteries are not suitable for the offered UPSs. the contractor shall
specify his suggestion and recommendations, and provide offer for batteries.
1.5 T'he system shall provide supply for the loads] hour after the supply power failure
| at full load without any interruption. B
4. | Mechanical Specification & Dimensions:
4.1 | Cable entry to panels shall be from bottom.
4.2 | Moise level shall not exceed 55 dBA at (1) m away from system as per (ISO7779).
4.3 | It is the manufacturer's responsibility to select the proper cooling method for the
i system and specify it with details in the offcr,
4.4 | All System panels shall be westherproof protected; the degree of protection shall
be not less than IP3 1 (as per [EC 60529).
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lem No.| Specification / Requirements | Deviation

3. | Spare Parts:

3.1 | Itis the Contractor’s responsibility to supply recommended spare parts, in addition
to itemized priced list of spare parts for the following:

1. First guaranieed vear.

2. Mext five vears operation.

| 5.2 | The spare parts shall be clearly labeled to distinguish them Ffrom the main
equipment,

3.3 | The spare parts shall be delivered at the same time with the main equipment, and
| shall include static switch, Thyristor, IGHTs, capacitors, PCB boards, breakers.,
fuses, cooling fans .2l

5.4 | The manufacturer shall guarantee and shall secure o the Company the guarantees
of the manufacturers for the supply of spare paris upon request during 20 years
after delivery. .

5.5 | In case that any spare parts are needed during the first guaranteed year and not

included in the offered spare parts, the Contractor shall provide these spare parts

for the first puaranteed year at his own expense, within shortest time (by air |
freight). Transporting expense up w0 QAL Airport shall be borne by thei
Contractor.

5.6 | After sales technical suppont is required and to be clarified and confirmed in the
offer.

6. | Inspection and Testing:

6.1 | The Contractor shall carry out all necessary tests in the shop on each cquipment
and material, Offers shall include clearly the standard tests which the Contractor
shall carry out in the shop.,

6.1 | Acceplance of shop tests shall not constitute 3 waiver of requirements o meet
field tests under specified operating conditions, nor does inspection relieve the
C[‘mtmd.ur from his I'C-ﬁ.P.‘.lrL"\ihiIiljti '|n AMY WY whntl:.ﬂl:vcr

| 6.4 An:f picce of equipment, that shall prove inadequate n]:l:mtmn or malfunction, or

does not meet the test requirements, shall be rejected. The Contractor shall be fully
responsible to replace any rejected equipment with proper one that shall meet the
Contract requirements at his own expense.

|
f—rr e T B e e Y e, o —

6.5 | Test certificates shall be submitted for the Company review / acceptance prior to

shipping of equipment, Materials and equipment which shall be covered by the
required est certificates shall be specified in the offer.

6.6 Any item not meeting the applicable codes referred o in the Contract shall be
replaced by the Contractor ai his own expense,

6.7 | The UPS shall be tested by the manufacturer to the requirements of the specified
international standards. Al LIPS tests shall be carried oul al manufaciurer site in
attendance of IPRCRepresentative(s), Only all expenses of the representative visit
shall be bome by IPRC (ie sir tickets, hotel accommaodation and expenses), other
costs related to the tests shall be borme by the manufacturer. The witnessed tests
shall be indicated on the test sheets or accompanying documents and the
manufacturers have o inform JPRC! Representative four weeks in advance of the
| test dates.

6.8 | The following tests are required according to IEC62040-3, if another standard selected then an
equivalent to these tests shall be provided:
LB Visual Inspection/ Interconnection check (inverter and rectifier).
2 High Yoliage test, Insulation Test, and earth continuily test (Inverter and
rectifier),
Checking of auxiliary devices (inverter and rectifier ).
Checking of protective devices (Inverter and Rectifier).
Functional Test (Inverter and Rectifier).
Rated output Current testFull load test {Inverter and Rectiher).

£ LN g b
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17, | Over cument/Over load capability test/ checking of protective deviees
(Inverter and Rectiffer).

8. ‘Temperature rise test (Inverter and Rectifier).

9. | Power loss determination and cfficiency test (Inverter and Rectifier)

1. | Measurement of THDVTHF for voltage and current (Inverter).

11. | Power factor measurements (Inverter and Rectifier).

12, | Measurement of output voltage [Inverter) .

13, | Confirmation of output voltage adjustable range {Inverter) .

14, | Checking automatic controlChecking the properties of the control
equipment {Inverter and Rectifier). '

15, | Measurement of ripple voltage and current {Rectifier).

16, | Control and monitoring signals.

17, | UPS output load steps {linear |oad).

I8 | LIPS transfer test

19, | UPS manual bypass transfier test.

30. | UPS AC input failure lest.

21, | UPS AC inpul retum test,

22. | Short circuit test {Inverter).

33, | Stabilizer test. |

=1

7. | Preparation For Shipment:

7.1 | Packing and preparation of equipment and materials for shipment and storage is
the full responsibility of the Contractor. The purchased equipment and materials
shall be properly prepared for shipment and storage, recommendations of the
manufacturer in this regard shall be followed strictly.

7.2 | All unpainted surfaces of cquipment shall be protected from corrosion and rust,
which may form during the shipment and storage.

7.3 | All loose fittings and spare parts shall be coated with protective compound,
wrapped in thick moisture proof paper, separately packed in suitable crates and not
mounted on machines.

8. | Commissioning, Startup and Training:

%.1 | The Contractor shall provide typical designs for equipment installation.

8.2 | Commissioning and startup shall be carried out by the manutacturer according 1o
complete detailed procedure to be submitted by the Contractor for the Company
for revicw ahead of time, B o

8.3 | Complete UPS system shall pass successful commissioning and continuous tesl
sun for not less than three months without any failure.

8.4 | The engineers and technicians of the Company will do the installation but
commissioning shall be under the supervision and responsibility of the
manufacturer and Contractor.

8.5 | The manufacturer shall verify all alarm items in presence for the company's

| | engineers.

8.6 | Commissioning and test run shall be included with the total lump sum price of the
contract. .

8.7 | Complete training program shall be held for maintenance staff in the JPRC
location at Zarga for three days minimum, the trainer shall be from manufacturer
side.

8.8 | Training program shall include theoretical and practical training, training subjects
shall be clearly mentioned in the offer stage.

9, | Antachments

| Battery connections diagram.

Battery datasheet.

T
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Single Cell Range

MC / MB Range

Capacities and dimensions - International System of units
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