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Group Profile

Electrical Industries Company

ectrical Industries Company (EIC) is a holding company that provides
a diversified electrical products and services to customers in the Kingdom of
Saudi Arabia and the Middle East. EIC is the owner company of “The Saudi
Transformers Co"” popularly known as STC and “Wahah Electric Supply Company
of Saudi Arabia” otherwise known as WESCOSA.

Electrical Industries Company (EIC) was established with the merging of the
leading manufacturers of electrical products as stated above in pursuit of a
common goal; to satisfy growing demand of electrical equipment in the Kingdom.

Wahah Electric Supply Company of Saudi Arabia (WESCOSA) and the Saudi
Transformers Company (STC), each with a reputation for strategic vision,
outstanding craftsmanship and a high profile multi-national client base, have
therefore combined to form an innovative alliance with dedication, loyalty and
commitment at its core.

EIC meets the challenges of a rapidly changing industry with courage and a
leadership spirit that invests in sustainable solutions for the benefit of generations
to come.

To gain more insight into EIC, please visit our website www.eic.com.sa
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Company Profile

e zhe Saudi Transformers Company Ltd. ( STC ) is a leading transformer

manufacturing company in Saudi Arabia. It was established in 1982 under the
licensing agreement with CG ( formerly know as Pauwels Belgium). It is located
in First Industrial City in Dammam, Saudi Arabia, a convenient location for
neighboring counties like Kuwait, Irag, Bahrain, Qatar and UAE.

Saudi Transformers Co. Ltd. manufactures Distribution Transformers, Package
Substations & Unit Substations. Aside from the standard products, custom-made
products meeting individual requirements are the specialty of STC. All products
are designed and manufactured in-house with the help of highly qualified
professionals and have been type tested at international laboratories like KEMA
( Netherland ). STC has the capacity to conduct routine tests on transformers as
per IEC and ANSI specification and also has the capability to perform temperature
rise test and sound level test.

With two major facilities and a combined area of 30,000 + sq. m. for
manufacturing transformers and substation, state of the art machineries and
highly skilled employees, STC can manufacture 19,000 + transformers and 4,800
+ substations per year.

STC is an approved supplier of Saudi Electricity Company, Saudi Aramco and all
utilities in the region. It has also supplied transformers and substations to Dubai
Electricity and Water Authority - DEWA ( Dubai ), Electricity and Water Authority
- EWA ( Bahrain ), Ministry of Electricity and Water - MEW ( Kuwait ), Abu Dhabi
Water & Electricity Authoriry ( ADWEA ) and private contractors in and outside
the Kingdom.

STC believes in- consistent quality and no concession is allowed on quality
related issues. Quality assurance is not the sole responsibility of QA department
but it is the responsibility of each individual involved in the process. STC is ISO
9001:2008 certified company and has been maintaining ISO certification since
1995. To answer the call for the protection of our environment, STC is now ISO
14001:2004 certified.

STC believes in developing new products using latest technical information and
as a result has introduced SLIM transformers, a very compact transformer which
is specially made to answer the requirements of transformers where installation
space and safety factor are of prime concern without compromising efficiency,
reliability and safety.

With its offices in the major cities within the Kingdom and a vast network of
agents and representative throughout the gulf, STC can serve its customers locally
as well as regionally. Expert technical advice, training to customers employee,
product demonstration are readily available for our customers at home as well

as abroad. 4
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MISSION STATEMENT




Mission Statement

% to become a leader in manufacturing Distribution Transformers

and Substations in the region by satisfying the requirements of our customers with
safe, reliable and economical products.We strive to keep ourselves abreast of the
latest technical developments in the distribution sector of electrical engineering
and to pass it on our customers in the form of high quality products.

Safety is our prime concern in and out the factory. Safety of the staff in the
factory as well as the safety of the customers is embedded in our philosophy of
work.

We understand that people are the strength of an organization. Our goal is to
retain our staff by providing equal opportunities for career development.
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Message from President

L%nore than three decades of existence, STC has emerged as an excellent
engineering, manufacturing and marketing enterprise with a prominent presence
in the regional market. This position has been achieved through integrity,
competence and objectivity.

Our aim is not to provide our customers with a mere product, but rather with the
most cost effective, quality products and solutions in the industry.

We work as closely as possible with all of our customers. We encourage them to
think beyond their needs and become our partner in looking for ways to improve
the products and services.

Our people are an integral part of our company’s culture and share in our vision
and our ideals. We believe in enhancing the abilities of our employees and
investing in them, so that they can deliver the best which eventually satisfy both
the company and its customers.

STC has a vibrant history, an encouraging present and a promising future. We
have the uphill fask to maintain our position and further improve it. We believe
that it can be achieved by infusing a spirit of challenge in ourselves which will
motivate us to speed in fulfilling customer’s needs.

We always welcome your comments as they can guide us further in improving
our products and services.
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List of Management

NAME
1. Mr. Ahmad Al Swaidan

DESIGNATION
Managing Director

QUALIFICATION

B.E. (Mechanical)

CONTACT NO.
8100280-1000

2. Mr. Tarig M. Al Tahini

President & CEO

B.E. (Mechanical)

8100280-1111

3. Mr. Hossam A. Al Shaikh

Executive Vice President
(Engineering & Operations)

B.E. (Electrical)

8100280-1500

4. Mr. Medhat Adham Ghaleb

Executive Vice President
(Finance & IT)

B. Com.

8100280-1444

5. Mr. Mohammed Y. Abu-Sa‘'ada

Vice President (Sales & Mktg.)

M.S.c. (Electrical)

8100280-1220

6. Mr. Maher Al Najjar

Vice President (Operation)

B.E. (Electrical)

8473020-2224

7. Mr. Abbas Azzam Al Dhafiry

Vice President (HR & Adminidstration)

MBA

8100280-1001

8. Mr. Ahmad Nadeem Khawaja

Sales Manager

B.E. (Electrical}+MBA (Mktg.)

8473020-2222

9. Mr. Khalid Malik

Senior QA Manager

B.E. (Electrical)

8473020-2228

10. Mr. Joseph Kurian

Design Manager

B.E. (Electrical)

8100280-1247

11. Mr, Hassan Mufleh

Supply Chain Manager

B.E. (Electrical)

8100280-1400

12. Mr. Nader Ellithey

Account Manager

B.Com.

8100280-1311

13. Mr. Amer Al Agil

Budgeting & Financial Repoting Manager

B.Com.

8100280-1355

14. Mr. Mohammad Ajaz

I.T. Manager

B.Sc. Computer

8100280-1311

15. Mr. Mohammed Shajrawi

Production Manager (TR)

B.E. (Electrical)

8473020-2267

16. Mr. lhab Ali

Production Manager (SS)

B.E. (Electrical)

8100280-1600

17. Mr. Augusto Pau

I.E. & Maint. Manager

B.E. (Electrical)

8474242-4370

18. Mr. Waleed N. Boushnéq Warehouse & Inventory Mngt. Manager |B.Com. 8100280-1555
19. Mr. Jaffar Abbad Personnel Manager B.A. 8474242-4208
20. Mr. Saad Shahrani Administration Manager B.A. 8473020-2216
21. Mr. Tarig Osman Account Receivable Manager B.Com. 8100234-3341

22. Mr. Ahmad Khankan

Key Account Manager

B.E. (Electrical)

8473020-2231

23. Mr. Tami Al Bishi

Regional Manager
(Western & Southern Region)

B.E. (Electrical)

012 6512394

24. Mr. Syed Murshid Pervaiz

Regional Manager (Central Region)

B.E. (Electrical)

011 4600525-100

25. Mr. K.P. Mohamed

Regional Manager A" (UAE)

B.E. (Electrical)

26. Mr. Nadeem Qadir

QA Manager

B.E. (Electrical)

8100280-1629

M
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MANPOWER



Man Power

Associate

Department Engineer Engineer Staff ‘ Supervisor | Labour | Total
Sales and Marketing 6 0 6 4 0 16
Design 2 8 0 2 0 12
Production 7 5 0 11 159 182
Quality Assurance 3 12 0 ; 1 0 16
purchasing 4 0 7 ; 2 0 13
Material (Warehousing) 0 0 19 | 2 13 34
Industrial Eng’g. & Maint 1 0 6 4 16 27
Finance & Accounting 0 0 15 2 0 17
Information Technology 1 0 6 2 0 9
| Administration 0 0 11 2 14 27
24 25 70 32 202 353

| TOTAL
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CERTIFICATE TUVNORD

Management system as per
EN ISO 9001 : 2008

In accordance with TUV NORD CERT procedures, it is hereby certified that

¥
&

THE SAUDI TRANSFORMERS CO. LTD.

P. O. Box 5785, Dammam - 31432
Kingdom of Saudi Arabia

Ty
1

(A Member of Electrical industrie. =—]

applies a management system | *he above  nda - the followl..g scope

Design, * facture & Se e o sformers
Uptorat 1. MVA,36kV. =s
Package bst. ‘'sandLo ‘oltage Distribution Panels

Certificate Regis  on No. 04 100 950567 Valid until 2014-08-21
sortNo.. 31869 Initial certification 1995
Cenlﬂcatlon Body 6 Essen, 2011-08-22

at TOV NORD CERT GmbH

This certification was conducted in accordance with the TUV NORD CERT auditing and certification procedures and is
subject to regular surveillance audits.

TUV NORD CERT GmbH Langemarckstrasse 20 45141 Essen www.tuev-nord-cert.com

TRALIRGU SO 8 ML RIG
i ALaic i 108 ACE o Gan J

TGA-ZM-07-08-00




CE |FICATE TuVNORD

Management system as per
EN ISO 14001 : 2004

In-accordance with TOV NORD CERT procedures, It Is hereby certified that

THE SAUDI TRANSFORMERS CO. LTD. (STC)

(A Member of Electrical Industries) =P
1st Industrial Area h
31432 Dammam z
Saudi Arabia 5 |
applies a management system) ‘heabove 'nda  -the followh , scope

Deslgn, “acture & Se eor  asformers up to 5.0 MVA,

36kVCila F. ~qeSubs\ -nsand low voitage distribution panels.

Cortificate Registi 1 No. 44 104 117647 Valid untit 2015-02-04

¢ No. 3 3497
=
mas /%7&,1//_

/‘cerﬁﬂcation Body = Essen, 2012-02-05
at-TOV NORD CERT GmbH

~
This certification was conducted in accordance with the TOV. NORD CERT auditing and certification procedures and is
subject to regulsr survelilance audits AN

TOV NORD CERT GmbH Langemarckstrasse 20 45141 Essen www.tuav-nord-cert.com
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TESTING INSTRUMENTS

[tem : Accuracy
NO. Test Equipment Class
e Ratio Meter - VETTINER, France | 0.10%
verification of vector group
Insulation Tester - Megger- o
2 IR Value Measurement BM21: England 5% RDG
Winding Resistance Micro ohm meter - Tinsley :
3 0.10%
Measurement England
PT-Voltage Tansformer-KWK: 0.10%
Germany
4 Impedance Voltage CT-Current Transformer- 0.10%
Measurement KWK:Germany e
Power Analyzer-NORMA : 0.50%
Australia
PT-Voltage Tansformer-KWK: 0.10%
Germany
5 |Load Loss Measurement CT—Cgrrent UETieT 0.10%
KWK:Germany
Power Analyzer—NORMA ; 0.50%
Australia
PT-Voltage Tansformer-KWK: 0.10%
Germany
6 |No-Load Loss Measurement CT—CL.Jrrent Ul 0.10%
KWK:Germany
Power Analyzer—NORMA ; 0.50%
Australia
Motor Gen. Set 150Hz-AVK1 :
. Germany
7 |Induced Over Voltage Test \éoltage UEES RS SE 0.10%
ermany
Current Transformer-KWK : 0.10%
Germany
SSV High Voltage Transformer | -
100 kV - PTB : Belgium
8 Separate Source Voltage Test | High Voltage Measurement 20,
System - )
Haefely : Switzerland
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CERT\F\CA‘\‘E

The TUV CERT Certification Body of
RWTUV Systems GmbH
e with TUY CERT

nas eslauhsned

Design: mnmﬂicmre and service
up te MVA, 38KV class

Low Voltag® Distribution panels

An audit was per(ormed Report NO 2.5-1429!2002
proal nas been (um=shed {hat \he requirements & -cording {0
1s0 9001 : 2000/ EN1SO 9001 2000
are fulfilled
The centficate 1S valid unt! 2008-0&-11
Cemﬁcale Regs\ta\-nn No 04 400 19950551

The company nas been certhed SHEE 1995

QUALI S CO
TY P Y OF T F
OLICY OF SAUDI TRANSFORMER
,

v
Customer Satisfaction

/ I

v’ Lead
ershi
hip through Continual Improve
ment




High Voltage & Low Voltage Bushing of a 1600 KVA; 13.8-11.0 KV/400-231V Transformer.




INTRODUCTION

The object of qualification tests carried out on Transformers is to enable
determination of their electrical characteristics and reliability.

Following are Specified in the orders:

1) Power

2) Primary and secondary no load voltages
3) Load losses

4) No-load losses

5) Impedance voltage

6) Maximum temperature rise of the oil and windings as well as the standards
to which the Transformers must conform.

In accordance with the requirements of IEC 60076 or ANSI C57.12.00, all

STC Transformers are subjected to the following routine tests in order to

make sure that they meet the guaranteed performance.

v

AN NN

Measurement of Winding Resistance

Measurement of Voltag e Ratio and check of Phase Displacement
Measureme nt of Short Circuit Impedance and Load Loss
Measurement of No-Load Loss and Current

Dielectric Routine Tests

The following tests are Type/Special tests andare not conducted unless

included in the particular contract.

1)
2

3)

9
5)

Temperature Rise Test

Determination of Sound Levels

Measurement of Zero Sequence Impedance on Three phase
Transformers

Lightning Impulse Test

Short Circuit withstand test




TRANSFORMER TEST CERTIFICATE]

THE
SAUDI TRANSFORMERS

CO.LTD.

Certified for (

CLIENT
A4 TR
5 LR D k) i JRE{LH
K 3

Mo JHKNIRR3G
SIE 224

o FiRir 60 He OARINTTET P( Pa(WM) PctW) Lk 1Y
Dl rt Ryp |t aftss ™ ([EEI0) R7IK 600 231
1.\ [P}
Valt Amip Yokt Amp
Nomo 13K 4184 231 M99 {RINI TN Niir ™A 236 230
: VhCTTHe e 1 INNUT REBN RIS
£OS [1AY (RS HVIEN ABan BC.hn CAfun at 2veC
i 14490 11X.08 18 62 108.62 >2500M () HVILV+E
2 14148 116,06 166,09 106.09 >1000M ) LV/HVSE
3 13500 231 13.47 103,45 103458 >2500M () HVILV
+ 13433 114189 90 11
s 1310 9R.30 N0 Y§2Y
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For 1 ¢
Mo Mo Muas Multiplics Temp B 12
[T TN 120 10,30 \ Hy 2709 328
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1 0 Conn 146 w7
" o 1= W Pin Y TS
[l [T 09,79
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th 5,88 3 %6
C
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In the test certificate the characteristics of the Transformer, guaranteed values
and the measured values are mentioned. The standards of construction and
qualification are likewise indicated.

Symbols in use:

Po No-load losses with rated voltage and frequency

Pc Load losses at nominal position o f tap changer and rated frequency

Uk Impedance voltage in percent of the voltage at the nominal position
of tap changer

POS Position of the Tap changer

lo% No-load current expressed in percent of the nominal current

U Voltage in Volt

1 Current in Ampere

HV High Voltage

LV Low Voltage
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NO LOAD LOSSES AND CURRENT

Definition:

The no-load losses (iron losses) are equal to the power the Transformer takes
when fed by a voltage equal to the rated no-load voltage at the rated frequency
provided that the Transformer is not loaded. These losses consist of :-

- Eddy current losses

- Hysteresis losses

- Joule losses (negligible)

- Dielectric losses (negligible)

Measurements:

Fig. No.1 Shows the schematic circuit for measuring the No load losses & and no (
load current.

v WINDING) (HV WINDING)
w

3 PHASESUPPLY U

- i / \ =l 2N
/ . W v
MOTOR GENERATOR AUX.

SET TRANSFORMER L

TRANSFORMER UNDER TEST

slodl PT

v

POWER ANALYZER

Fig. No. 1: NO LAND LOSSES AND CURRENT MEASUREMENT




The above table shows the values indicated by Power Analyzer. The current
measured 0.3309 and 0.3063 Amps in the phase U & W and only 0.2554 Amps in
phase V. This difference is due to the asymmetry of the magnetic core. We may
accept the no-load losses remain constant at all temperatures.

The power factor at no-load can be calculated from the above mentioned
measurements. The apparent power is equal to:

4.46 x231 xV3 =1784 VA
The active power is 1027 W
Whence, the no load power factor:

Cos _ =1027 /1784 =0.576

LOAD LOSSES AND IMPEDANCE VOLTAGE

Definitions:

The load losses equal the power that has to be supplied and taken on the primary
side when the secondary windings are short circuited and the primary side is
connected to an alternating voltage of such a value that the rated current flows
through the secondary windings. One admits that, when the rated current flows
through the primary windings it also does through the secondary windings.

Measurements:

Fig. No. 2 shows the schematic circuit for measuring the load losses and
impedance voltage.
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'
93 ! (HV WINDING) (LVWINDING) |
L ll
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{ | 3 { { T o | ,
. A / \ / - [ 1] 25 SH— T
., ), d w T2l !
i 1 " \ faw oy !
MOTOR GENERATOR AUX. ‘ L hw i
SET TRANSFORMER | . | | | :

| . L
[ : TRANSFORMER UNDER TEST :
_________________________________ a4

Lo PT

POWER ANALYZER |-

Fig. No. 2: LOAD LOSSES & IMPEDANCE VOLTAGE MEASUREMENT

LOAD LOSSES AT 29 °C
| Meas. | Meas.  Meas.  Multiplier Corrected
Uc | 7716 7589 76.83 10 766V
Ic | 08301 08432 08369 50 41844
Pc 1411 500 7055 W

Three phase values of impedance voltages are recorded as 766V. The current in
each of the phases of the HV windings also recorded. The average of the three
values is taken into account for the calculation. The algebraic sum of the
readings gives us the value of the load losses.

The losses are generally guaranteed at a reference temperature of 75°C. To
convert these losses to this reference temperature of 75°C, it is necessary to know
the joule losses and the extra losses. Therefore, the ohmic resistance of the
windings must be determined.

Remarks:

The load losses can be measured at a current Im # In. The impedance voltage at
rated current In will then be:

M




And the losses:
w

Um (InIIm )
766 (41.84/ 41.837)
766 V

w, (1,1, )°
7055 (41.84/41.837 )
7055 W

Index ‘m’ indicates the measured values.
Index ‘n’ indicates the nominal values.

WINDING RESISTANCE

For measuring the ohmic resistances, the Volt-Ampere meters method is used.
Fig. No.3 shows the schematic arrangement.

Fig. No. 3: MEASUREMENT OF WINDING RESISTANCE

e

The voltmeter is connected directly to the terminals of the Transformer. A 24V
battery supplies the circuit with a direct current (DC) while a variable resistance
R is used for limiting the current.



RESISTANCES at 30 °C

POS | PHASE |Umeas. Multiplier Imeas. Multiplier Res. _ | Avg.Res
LV uv  3.600 |.00! 111.70 0.1 0.0001611
231V yw (3700 .001 11040 0.1 0.0001676
wu 3.800 .00l 111.10 0.1 0.0001710 ' 0.0001665
HY uv 8070 1 75.50 0.1 1.6033
138V VW 8050 1 75.50 0.1 1.5993 =
WU 8120 1 75.50 0.1 1.6132 1.6052

The values are always measured between lines, no matter what system of
connection is used. Column Res. gives the value of the resistance between phases
(3 each time). In the last column the average value of the preceding division is
given.

CALCULATION AT 75 °C

In general, the characteristics of a Transformer are guaranteed at a winding
temperature of 75 °C. Therefore, it is necessary that the load losses, the
impedance voltage which are measured at ambient temperature of 29 °C, be
converted to 75 °C. One can assume that the no-load losses remain constant at
temperature of between — 20 °C and + 120 °C.

We know that the certain load losses (Joule losses) are proportional to the ohmic
resistance of the windings Weu — PR

For pure metals, the relation between resistance and temperature is the
Jfollowing.

(Rt,/ Rt,) = (T+1,)/(T+ 1)

Where, the value T depends on the metal used. For copper T = 235.
Using the above formula, we can obtain the resistance at 75 °C.

R;s = R,y (235 + 75)/(235+29)

In addition to the Joule losses, still other losses occur in the copper: the losses
due to the skin effect and the losses due to the Foucault currents or losses by
hysteresis. These extra losses (CONN) equal Weu — PR

It is admirtted that with a variation in the temperature, the extra losses (CONN)
vary in an inverse proportion to the variation in the resistance.

D . =]
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VOLTAGE REGULATION

The general formula for calculating the voltage regulation in % of the line
voltage for a given power factor is:

%Ur Cos _+ %Ux Sin _ + (% Ux Cos _ — %Ur Sin _)?/200

Now, we know all the values for the windings at 75°C.

No load losses 11 1027 W
Load losses 27915 W
Impedance Voltage 11556 %
Regulation for Cos _ = 0.8 is :14.01 %

‘el s




DIELECTRIC TESTS

Two tests are conducted under this caption. The purpose of these two tests is to
determine the insulating properties between the windings and the earth.

A) SEPARATE SOURCE VOLTAGE WITHSTAND TEST

Between the primary winding and the secondary winding, an alternating voltage
is applied, the value of which depends on the insulation level of the Transformer.
Thus, for 13.8 kV Transformers, a voitage of 38 kV is applied for 1 minute on the
primary winding while the secondary winding and the tank are earthed. In the LV
Side, a 3 kV is applied between the secondary windings and the earthed tank. Fig.
No. 4 shows the circuit diagram for Separate Source Voltage withstand test.

» ¥ : ¢

1 PHASE . - 2U
60 Hz SUPPLY

- | e
WV w pL )

P! L
(HV WINDING) (LV WINDING)

|

Fig. No. 4: SEPARATE SOURCE VOLTAGE WITHSTAND TEST ( FOR HV WINDING)

 Separate Source Voltage Withstand Test
' HVIEath+LV

38 kV for 1 minute

3 kV for 1 minute

PASSED




B) INDUCED OVER VOLTAGE WITHSTAND TEST

The induced over voltage test is a test of the insulation of the windings. The Transformer is
fed twice the nominal voltage at a frequency minimum double the rated frequency and to
allow 7,200 cycles to pass through the Transformers as per IEC 60076. So, the
Transformer is fed with twice the nominal low voltage at a frequency 150 Hz instead of 60
Hz for a period of 48 seconds. The higher frequency is necessary to limit the no load
current. During this test, the voltage between adjacent turns has a value twicé as high as
under the normal working conditions. Fig. No. 5 shows the circuit diagram for Induced

Over Voltage withstand test.

» U "
[ L
¥
3 PHASE | r
150Hz *
SOURCE ~ W
v W i " o
A
(LV WINDING) (HV WINDING)
Fig. No. 5: INDUCED OVER VOLTAGE VITHSTAND TEST

INSULATION RESISTANCE

The resistance of the insulation between HV & LV and the tank is measured by
Megger of a minimum of 1000 V and is expressed in Mega Ohms.

Fig. No. 6 shows the circuit diagram for Measurement of Insulation Resistance

MEGGAR |
{ DC VOLTAGE) |

)
a

w 1

{HV WINDING)

» 2V

faw

{LV WINDING)

. 2V

-

Fig. No. 6: MEASUREMENT OF INSULATION RESISTANCE ( BETWEEN HV TO EARTH)




VOLTAGE RATIO AND VOI.TAGE VECTOR

Definition:

The transformation ratio, taking into account the tapping used, is the ratio
between the voltages of HV windings and LV windings. When the Transformer is
not loaded, the voltage ratio is generally equal to the turns ratio provided the
voltage drop due to no load current neglected

Measurements:

To enable measuring the ratio with great accuracy, there now exists a measuring
bridge. This bridge enables us to measure the ratio between two voltages which
are in phase and have the same sense vectorially.

The table below gives the results of the turns ratio measurements, taking into
account the various positions of the tap changer.

The HV/LV column contains the theoretical values, and the other column
produces the real measured values.

Fig. No. 7 shows the circuit diagram for Measurement of Turns Ratio.

TRANSFORMER UNDER TEST
-
b1V)

RATIO METER

Fig. No. 7. MEASUREMENT OF TURN RATIQ

VOLTAGE RATIO | VECTOR GROUP

POS HV Lv HV/LV | ABlan BCl/bn CAlen
1 14490 108.65 | 108.62 108.62  108.62
2 14145 106.06 = 106.09 106.09  106.09
3 13800 = 231 10347  103.45 103.45  103.45
4 13455 100.89  100.91 100.91  100.91
5 13110 98.30  98.29 98.29 98.29
\
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LIST OF MAJOR MACHINERIES

Machine No. Machine Name Brand
J-01-1994-A102 | CORE CUTTING MACHINE # 1 GEORG
J-01-2007-A103 |CORE CUTTING MACHINE # 2 GEORG
J-01-2013-A105 |CORE CUTTING MACHINE # 3 GEORG
J-01-2008-A104 | SDRI CORE SLITTING MACHINE SDRI-CHINA
J-02-1981-A201 |LOW VOLTAGE WINDING MACHINE # 1 SCHLATTER
J-02-1994-A202 | LOW VOLTAGE WINDING MACHINE #2  |STOLLBERG
J-02-2000-A203 | LOW VOLTAGE WINDING MACHINE #3  |TUBOLY
J-02-1981-A301 HIGH VOLTAGE WINDING MACHINE # 1 |BLUME/REDECKER
J-02-1981-A302 HIGH VOLTAGE WINDING MACHINE # 2  |BLUME/REDECKER
J-02-1981-A303 HIGH VOLTAGE WINDING MACHINE # 3 | BLUME/REDECKER
J-02-1981-A304  HIGH VOLTAGE WINDING MACHINE # 4 | BLUME/REDECKER
J-02-1981-A305 HIGH VOLTAGE WINDING MACHINE #5 | BLUME/REDECKER
J-02-1997-A306 | HIGH VOLTAGE WINDING MACHINE #6  BOBIFIL
J-02-2000-A307 | HIGH VOLTAGE WINDING MACHINE # 7 BOBIFIL
J-02-2000-A308 |HIGH VOLTAGE WINDING MACHINE # 8 BOBIFIL
J-02-2007-A309 |HIGH VOLTAGE WINDING MACHINE #9 | BROOMFIELD
J-02-1981-A401 |PRESPHAN CUTTING MACHINE EDWARDS
J-03-1981-A501 |DRYING OVEN # 1 MASSER
J-03-1996-A502 |DRYING OVEN # 2 STC MADE
J-03-2000-A503 |DRYING OVEN # 3 STC MADE
J-03-2008-A702 |0.B.I POWER PRESS, 50TONS RHINO
J-04-1981-A901 |HYDRAULIC SHEARING MACHINE HACO
-04-1996-B102 éﬁggﬁﬁ;g&e WORKER #1 PEDDINGHAUS
1-04-2006-B103 UNIVERSAL METAL WORKER #2 GEKA

(HYDRACROP110S)

J-04-1990-B201

SHOT BLASTING MACHINE

S & HALSTEAD

'- J-04-1981-B304

J-04-1981-B301 |WELDING MANIPULATOR # 1 LASKO
J-04-1981-B302 |WELDING MANIPULATOR # 2 LASKO
J-04-1981-B303 | WELDING MANIPULATOR # 3 LASKO

WELDING MANIPULATOR # 4 LASKO

M




LIST OF MAJOR MACHINERIES

'STC MADE

J-04-2003-B306 | WELDING MANIPULATOR # 5
J-04-1981-B401 |FLOOD PAINTING INSTALLATION MASSER
J-05-1981-B701 | GENERATOR SET # 1 AVK
J-05-1996-B702 | GENERATOR SET # 2 AVK / SEG
J-06-1981-B801 | OIL TREATMENT PLANT # 1 ARTHUR PFEIFFER
J-06-1998-B802 | OIL TREATMENT PLANT # 2 MICAFIL
J-15-2000-8803  |OIL TREATMENT PLANT # 3 ARRAS-MAXEI
J-06-2007-8804  |OIL TREATMENT PLANT # 4 ARRAS MAXEI
KONE OVERHEAD CRANE 2TONS
J-14-1981-B901 | S o KONE
KONE OVERHEAD CRANE 5TONS
J-14-1981-B902 | 1oy KONE
KONE OVERHEAD CRANE 07TONS
)-14-1981-8903 | L1pe KONE
KONE OVERHEAD CRANE 5TONS
)-14-1981-B904 | S ol KONE
KONE OVERHEAD CRANE 3-TON
J-14-2000-B905 | ~1op KONE
DAVY MORRIS OVERHEAD CRANE
)-14-1989-8911 |7 Z0\ S0 DAVY MORRIS
11220078912 | DAVY MORRIS OVERHEAD CRANE, DAVY MORRIS

10TONS CAP.

J-14-1998-B921

KULI OVERHEAD CRANE 5TONS CAPACITY

SAUDI CRANES

J-14-1998-B922

KULI OVERHEAD CRANE 6TONS CAPACITY

SAUDI CRANES

DAVY MORRIS OVERHEAD CRANE

1-14-1999-8931 |20 an DAVY MORRIS
J-19-2003-B940 gﬁggsl\g;ms OVERHEAD CRANE DAVY MORRIS
J-19-2003-B941 gTA(\)/;S'Vg;R'S OVERHEAD CRANE DAVY MORRIS
J-19-2003-B942 ?@;/JN'\_,:{'%RAFSS OVERHEAD CRANE DAVY MORRIS
J-14-2000-C405 | AIR COMPRESSOR (AS47/8.5BAR) KAESER

J-14-2005-C409

AIR COMPRESSOR # 1(GA75AP-125)
8152326602

ATLAS COPCO

J-14-2005-C410

AIR COMPRESSOR # 2(GA75AP-125)
8152326602

ATLAS COPCO




LIST OF MAJOR MACHINERIES

J-14-1984-C501  AIR DRIER # 1 FD-614 ATLAS COPCO
J-14-1984-C504 * AIR AFTER COOLER #1 (TD-16) ATLAS COPCO
J-14-2003-C505 | AIR AFTER COOLER #2 (TD300) ATLAS COPCO
J-14-2003-C506 | AIR DRIER (TD 61) KAESER
1-14-2005-C507 | AIR DRIER #2 (FD-300) 8102215186 ATLAS COPCO
J-06-1997-C702 | VACUUM CHAMBER # 1 STC MADE
1-06-2006-C703 | VACCUM CHAMBER # 2 STC MADE
1-02-2013-A221 ;YE%TSI'%GM';A/ Sl STOLLBERG
1-02-2013-A222 ;YE\B’\Q'E'SI";‘\]GM';’V S STOLLBERG
J-02-2013-A321 |BROOMFIELD HV WINDING M/C#1, NMF |[BROOM FIELD
J-02-2013-A322 | BROOMFIELD HV WINDING M/C#2, NMF |BROOM FIELD
J-02-2013-A323  BROOMFIELD HV WINDING M/C#3, NMF |BROOM FIELD
J-02-2013-A324  BROOMFIELD HV WINDING M/C#4, NMF | BROOM FIELD
J-02-2013-A325 | BROOMFIELD HV WINDING M/C#5, NMF | BROOM FIELD
J-06-2013-B821 | OIL DEGASSING PLANT NO.1, NMF GHOGQING
J-06-2013-B822 | OIL DEGASSING PLANT NO.2, NMF GHOGQING

J-14-2013-B975

OVER HEAD CRANE 1TON,Bay-B, NMF

EASTERN MORRIS

J-14-2013-B973

OVERHEAD CRANE 3.5TON,BAYB, NF

EASTERN MORRIS

J-14-2013-B974

OVER HEAD CRANE 7TON,Bay-B, NF

EASTERN MORRIS

J-14-2013-B972

OVERHEAD CRANE 7TON BAY-A, NF

EASTERN MORRIS

J-14-2013-B971

OVERHEAD CRANE 7TON,BAY-A, NF

EASTERN MORRIS

J-14-2013-B975

OVER HEAD CRANE 1TON,Bay-B, NF

EASTERN MORRIS

J-06-2013-C721

VACUUM CHAMBER NO.1 NMF

STC MADE

J-03-2013-A521

DRYING OVEN NMF

STC MADE
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THE SAUDI TRANSFORMERS CO. LTD.

Oil Filled

Distribution Transformers
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Oil-Filled Transformers to suit your
specific application.



Oil Filled pistribution Transformers

SINTRODUCTION

STC offers three phase, oil immersed, naturally
cooled (ONAN) distribution transformers. STC
manufactures these transformers under a
licensing agreement with Pauwels International
Belgium, one of the world's leading
manufacturers of transformers. The
transformers are manufactured in compliance
with IEC 60076 and SASO standards. All
technical tolerances are also in accordance with
IEC 60076. The standard manufacturing range is
from 50 kVA to 5000 kVA with a maximum
voltage of 36 kV. The standard kVA ratings are
shown inTable |I.

SCBNETRUCTION

CorE

The core is manufactured from cold-rolled grain oriented,
(CRGO) silicon steel. The silicon steel is either conventional
or laser treated and the choice depends on the desired loss
level. The steel sheets are cut into required dimensions on
automated machines thereby ensuring reduced air gap, low
exciting current and low noise. Each lamination is
insulated from each other to ensure a long trouble-free
lifetime of the core. Suitably designed core clamping
system ensures vibration free operation.

LLUINDINGS

The windings are made of high-grade electrolytic copper
and are concentrically positioned. Usually copper foil is
used for the low voltage windings.

Round shaped, enamel insulated wire is used for the high
voltage windings. It is exclusively of layered construction
and is wound directly onto the low voltage winding,
giving a maximum mechanical strength, rigidity and
compactness.

The off-load tap changer is fixed on the high voltage
winding for voltage regulation. It is basically a 5, 7 or 10
position switch, which helps to adjust the voltage at a
desired level. The tap changer handle is either on the top
cover or sidewall and acts directly on the switching
mechanism. As the name indicates, the tap changer must
only be operated when the transformer is de-energised.

The voltage selector switch is incorporated in
transformers with dual high voltages. This switch is used
to choose the required voltage level at the transformer
terminals (as per user requirement).

The tank is of hermetically sealed design and is made
from corrugated steel sheets. This type of construction
allows a degree of flexibility that is needed to
accomodate the expansion and contraction of oil due to
varying service conditions. The tank cover is bolted to the
body of the tank.

The surface is shot blasted first to eliminate all signs of
rust, welding spatters, greese, oil and mill scale to
achieve a good abrasive surface for the paint to hold for a
long period of time. The two coats of a primer paint are
applied followed by one coat of standard "Cement Gray"
color (RAL 7033)". The minimum thickness of the paint
exceeds 100 microns.

Other designs with radiators, conventional conservators
fitted with breather are also available on request.

INSULATING OIL

OVERLOADING CAPABILITIES

Due to variation in ambient temperature and daily cyclic
burdens, the transformers may be loaded above stated
conditions in compliance with IEC 60354.

BusHINGS

Several types can be provided depending on the
requirement and applications. Porcelain bushings are
used on the HV side as a norm while on the LV side
porcelain or polyamide bushings are provided. Other
types are available on request.

STANDARD ACCE

THE STANDARD ACCESSORIES INCLUDE:

> Thermometer (with 2 contacts as option)

> Overpressure vent

> Thermometer pocket

> Qil level gauge (with 2 contacts as option)
> Lifting lugs

> Drain and sampling valve

> Rating plate

> Earthing terminals

> Terminal box (on request)

> Overpressure relay (on request)

> DGPT-2 relay (on request)

ADDITIONALLY, THE FOLLOWING ACCESSORIES ARE
PROVIDED FOR TRANSFORMERS WITH RADIATORS:

> Buchholz relay
> Dehydrating breather

> Conservator

TESTS

All the manufactured units undergo the following tests in
the factory as described in IEC-60076 before they are
released for dispatch.

(@ Transformation ratio and connection

(@ Measurement of winding resistance.

(® Measurement of load losses and short circuit impedence
(@ Measurement of no-load losses.

(® Induced overvoltage test.

(® Separate source withstand voltage test.

THE FOLLOWING TYPE/SPECIAL TESTS ARE SUBJECT TO
SEPARATE AGREEMENT:

@ Temperature rise test.
Noise level test.

(® Impulse test.

Short circuit withstand test.

STANDARD RATINGS

Standard power (kVA) ratings offered are: 50, 100, 150, 200, 250, 300, 400, 500, 630, 750, 1000, 1250, 1500, 1600, 2000, 2500,
3000,3500, 4000, 4500 & 5000. Other ratings are available on request. The following table shows the standard voltages.

*

1. Other colours are available on request. 2. Standard LV voltages are110V, 220V, 231V & 400V. 3. Other connections are available on request.

4. 50 Hz and dual frequency of 50/60 Hz are also available on request. 5. Available up to 1000kVA



