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Introduction:

founded in 2004 , Zangan Industrial Oil Refining Company (ZIORC) is among the best established
companies in Iran operating in the field of electrical insulator fluids and industrial oils. It also offers
wide range of other Specialty Oils for the other electrical equipments, and Light / Heavy Liquid
Paraffins, White Oils, Rubber Processing / Extender Oils,etc.

All of ZIORC's products are accredited with ISO 9001 - 2008 Quality Management Systems. ZIORC's
Specialty Oils business is based in Zanjan, Iran.

Research and Development i1s an on- going process at ZIORC's Specialty Oils plants which

continuously evaluate di

ferent base oils and additives as well as formulate new products and

improve the manufacturing process for up-gradation of product quality to meet the national and

international standards.

Our mission:
Becoming a leading player in the field of Transformer oil and other industrial oils, Our aim is to
establish ourselves a prominent position amongst the environmental- based organizations of the
world by providing world class state-of the art technologies, processes and O&M services.
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1- functions of oil

The o1l 1n a transformer has several main functions:

& Cooling

# Electrical insulation

€ information carrier

Besides , there are several secondary functional Properties expected
from transformer oil such as compatibility with other equipment,
materials, ageing stability. Lack of interference analysis and so on.
Furthermore, the oil shall fulfill all requirements of health, safety
and environmental legislations.

& Oil as a cooling medium

Magnetic and electrical fields create losses in a transformer that
we categorize as " no load losses " and " load losses ". The energy
of these losses 1s converted in the steel sheet core , the copper
Windings and other conductors and parts to so called " heating
losses " that leads to an increase of temperature in a transformer.
If the transformer 1s not cooled down, the heat would quickly lead
to overheating of the equipment.

# Oil as an insulating material

Electrical equipment design is guided by requirements for adequated
insulating systems consisting of solid and liquid materials. The liquid
portion of an insulating system plays a vital role and must be able to
withstand the calculated and designed electrical stresses.

® Oil as an information carrier

oil in a transformer not only serves as a cooling and insulating
liquid, but also as a solvent that reacts to all normal and abnormal
transformer operating conditions , the same as blood i a living
organism . Together with the transformer, the oil ages and produces
its Owen oxidation products. Moreover, the oil will dissolve some
materials through normal aging of the transformers solid insulation
materials. Among the degradation products are particles, furanic
compounds, water and acids. The o1l indicates abnormal transformer
condition if it dissolves abnormal quantities of particles, furanic
compounds, water and acids. The oil is degraded by both normal
and abnormal operation mostly related to higher temperatures that
break down o1l molecules producing so called "dissolved gases".
The production rate and distribution of these gases can be analyzed
to provide an indication of the transformers condition.

JSJLQJQMB.T ,_',.ég) (SO GOE o lbaseinoe 9 Q;)U-—\
Al (oo e 0,5, Wiz sLils Heile jeandl 5y 2,

B s S @

ol Gl @

leMb] sauas S @
£ P Slazin b caols oz ghhls wb il jg0uil i €9, 398 0l )L )0
Al oo 0efy 0y (hlie )5 Cueglin lge 5 i plol ciillas 255
|y oo § dasro g don] ¢ oDy diiay jo Lo llinl ads' wul €4, yioren

—_—

.ojuoa)ﬁlﬁ

9 30 (S NS S5 i @
45 2iiS oo Sbml (65 5l wlaly jgile j9audl 5 yo (G 2SIl g punbline Slalans
Slaks plo g (oo g po s ole 5 el wlali ol 5l ol sla S
93550 Vb Hgile 50l i (los azs jo g ouls Ll

S oo s o8l vl ios @l o (gled et S il gl i dnili>
B9 5l eyl JEGIL g 00 57 sl 1) 845 Saiis' ST il al> 1ol jo 429,45
Dyl oo s 4 (6 5 8l Lod vl s 2ul58] 51 icnlalag gL g oo s Al

09y Shle Wi @

Slga Julis a5 canlio ale (glapiases 4 losT 55 (gl o 3 p gz ()b

Jblaa o b ol ot wb g s’ o layl Sl fdi aule Bile pivnnn SO o

SleMbl ousdd JWES! g 4 pg) sl @
LS sedJos Bile g osiisT S b SO (loe 4 Le ygile jeanl iy (2,
Slacond slod L odij 09290 SO ydo 40 g5 dibe paie O ylgxe as ast
S5 T LS 57 g 00y | e 0w o o3l el i €0y ] IS 4 o3
ol sle dlgosl (5)l0de 095 s joe v 8 iremg sled ey sull
3 ol 4 ol (Sl a8 oS sl S TS o o 095 0 | yeileyaandl 5 o
Aiil oo del> il Slge 4y i 5l ols blge ales

Oz el dgmg 40 bl oo j9ile el 5 0 rndo e consg oaims LA

Sl as 3l o Los o3los] 5l e 528, YU Lo & Vgeno 49, 5o Jumdg

g Sloml (re9) 5 Jodome (slajlSg oud aluSl (169 o JgSg0 995 (o
sgtlaged i e ndis BLBLI® ol 2By s i gkl it sy gt

iy e




»
INNANA\ 7 A/
IR
a\
- s

A\ /

L

N\ A AN A ANT7)

-

§
AN

s
‘V
S

%5 ¢

A
\

’
il
\-

1

X

N W
| _;%,l

==

X
P
R

L
N

;.“ Pé .

>

~ 1
-’
L= BN

-

4
| 4

| |I"i | |
Wl Yl

I

i | (| l '
| |l i
e - = il ‘ |
} » "l:'_|I pune - _— "Il‘ + | |
I ok LT I : J" £ owy i i | |I
7 ™ + '
\ - s L8 | | il |
' i ., ) ¥ i.-. 3 lh_. = ll | | I
+ ' 'y ‘l::::'_ i) = I I
! ! ‘ "' j? .'J;.'. " h I
| & | o "‘_- d s
» : - | v | )
A ¥ | '
- i ; I
y 1
: A5 L -

|
|

1 0

T
»
_—
: e
- - Y . E .
-
7. : .-.I P T
I o
= L.
- i . - -
- i
b [ ]
. ‘ L
-

. ‘”‘..



Z.1.0.R.Co

19l yghuil i (1E9) (2l LS LY

ol oo wylite gla s lo L 39,00 5 0205 5l oS 0 sl J5-Sge Jald Lidae Sane jgilejgail 5 85, S
At Sdaa jeile el 5 (189, ol JUSle sasas Lis NJPA 89 >

5285 &0 4 8ilgi oo b JSdge 59,5 (nlaigh oo aizlid Cp Sl ol oaims JSis slge 5log S S0
Kgu oo aBLl STy sogee pU L a5 atin oy SU Jlo i (6 jumy £o5 0l Jlo as i by

o lslS s (sogas pU Log)S (nl slasige g g0 4t O i ol ay soims Lo olgs 5l 505 05,5
Aily oo soil oad gLl wleS 5 o5 4

SBfy) aels g oo a2Lil Cp Lasiilag )| sogas pl L s5al> o0t el s 5 ol olge pges 09,5
e Syl (sloJsSUge (5l0ke Jolis jgile ginsl

S 0oLl 8550 Slo g, 9 adgl pl (89 a0 (S (89, ST )2 35290 Sl (25T 9y gl o gl s

S5l dudas

gl oo il Sl b S 09 90 (lsie cod el ygile sanil i sla e,
s, Eladl sl 5o als a5 Sliad g (S 5ub laduin 4 dogs Lol b 5 cSizis asly slaiéy; Yoons
W55 0 518 ookl 850 5 gile sl 5

2-Basic chemistry of transformer oil

A mineral transformer oil consists of mainly carbon and hydrogen in molecules with different
structures . The letters which indicate the basic structure of a mineral transformer oil are P, N and A.

P for paraffinic structure. This group of molecules can either be straight or branched. The straight
type Normal alkanes (N alkanes) are known as waxes.

N indicates naphthenic structure. Molecules of this group are known as sycloalkanes.

Finlay A indicates aromatic structure. All of transformer o1l contains aromatics.

Variation of hydrocarbon type composition in transformer oil depends on the feed stuck, the
processing type and degree. The oil manufacturer can use more or less refined oil for the
intended use.

The raw material used for the production of insulating oil is mainly from naphthenic or paraffinic
bases.
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3-Transformer oil properties and their significance

@ Viscosity

The viscosity of o1l 1s important for cooling of the transformer: the lower
the viscosity, the greater is the cooling .it is never an advantage to use
high viscosity oils, because the higher the viscosity, the worse the
cooling properties.

@ Flash point

The flash point of oil is specified for safety reasons. IEC 60296
specifies the PM (pensky Marten) closed cup method. In ASTM D
3487 the COC (Cleveland Open Cup) is used, which gives a 5 -10 C°
higher flashpoint value. The flashpoint depends on the light part of the
oil and is extremely sensitive to contaminants form lighter oils such as
gas oil or petrol. Even though both methods yield relatively poor
reproducibility, the closed cup method is preferred because it provides
better repeatability.

@ Density

In cold climates ,it is important to avoid the occurrence of ice
floating in the oil at lower temperatures and to be able to calculate
the total weight of a transformer. This can occur when there is free
water present in non —energized transformers, which can cause
failure during start- up.

€ Oxidation stability

There are two types of oils at the market, inhibited and uninhibited.
Actually all oils are inhibited — the inhibited ones with synthetic
compounds, dominantly hindered phenol (DBPS and DBP) added
(radical destroying) and the uninhibited with natural inhibitors
(mainly peroxide destroying). The majority of all oils used in the
world are inhibited with phenolic inhibitors at different levels.
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& Water

The water solubility in the oil depends on the temperature and the
amount of polar / aromatic molecules in the oil, this amount depends
on the refining processes and to what degree they are applied to the
oil. Oils with higher water may foam excessively when they are
treated in degassing equipment. This 1s due to the evaporation of
water. However real , stable foams can be found in contaminated
systems , for example oils contaminated with particles or other
liquids incompatible with the oil ,e, g . Silicon oils. As a general rule,
clean liquid do not foam.

® Electrical breakdown (AC)

The property is very complex and the measured value depends on
the particle content, type of particles, water content and the test
method used. The common methods for measurement of AC
breakdown voltage are 60156 and ASTM D 1816 with these methods
the electrodes are spherically or hemi spherically placed at a distance
of 2.5 mm and the voltage is increased by 2 KV/s until breakdown
occurs. The result 1s as an average of six tests, due to the low
repeatability of each test.

@ Dielectric dissipation (DDF/ tan delta)

This is a parameter that will always be found in the transformer oil
specification. The tan delta depends on the amount of ionisable and
polar molecules in the oil, which will make a small contribution to
the temperature rise of the oil in service. Well -refined oil always
gives a low value for this parameter, but it 1s very sensitive to
contaminants during handling

& Interfacial tension
The interfacial tension test measures the strength of the interface
between o1l and water. The interfacial tension depends on the polar
groups in the oil, while tan delta (90°C, 50 Hz) tells more about the
content of 10onisable contaminants. New oils should have a value of
at least 40 mN/m.

& Acidity
In new well- refined transformer oil, the acidity value 1s obtained in
new oil ,this may affect metal parts in the equipment and indicates
that poor aging can be expected.

& Corrosion

In IEC 60296, this requirement 1s based on a method where a copper
strip 1s immersed 1n the o1l at 140°C for 19 hours. Its sensitivity 1s
good versus corrosion will take place on sensitive metal parts in
electrical equipment.
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4-1-transformer oil (ARAD) meeting the IEC 296

Date : 12.9.2008

Test Certificate For Uninhibited Transformer Oil | Number : 600 - 732
Code No : 300010001

Test Method : IEC 296 (Class )| Sampling Method :DIN 51750

RESULT

Sl p (5 Saio slagyeg, Vb a8 b godys jgile jgauil i e,

Test method Limits
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Viscosity at 40°C ISO 3104 Max. 16.5 mm2/s 10.23
Pour point 1ISO 3016 Max. -30°C -35
Water content IEC 733 Max.30 mg/kga/ 40 mg/kgb 8
Breakdown voltage  |EC 156 Min. 30 kV / 50 kV" 70
Density at 20° C IISS%316271588r Max. 0,895 g/ml 0.850
DDF at80°C |EQ aiay Max. 0,005 0.0004

2 — Refining/stability

Clear, free from sediment and
Appearance . suspended matter OK
Acidity IEC 296 Max. 0,03 mg KOH/g 0.01
Corrosive sulphur ISO 5662 Not corrosive OK

Antioxidant additive IEC 666 uninhibited oil: not detectable OK

3 — Performance

The transformer o1l product 1s in compliance with IEC 60296

standard. The typical specification 1s shown in the below.
Different kinds of industrial oils according to costumer enquiry.

£ Oxidation stability Uninhibited oil o -
g ‘E‘ Total acidity -- Max. 0.4 mg KOH/g 0.2
%‘2 % Sludge = Max. 0.1 % 0.02
2 >% DDF at 90 °C IEC 247 Max. 0.500 0.300 2
x 2 8 4 - Health, safety and environment (HSE) :
; g E Flash point 1ISO 2719 Min. 140°C 146 é
%% PCBcontent  IEC 61619 Not detectable OK
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4-2- Transformer oil (ARAS ) meeting the IEC 296

Date : 16.03.88

Test Certificate For Uninhibited Transformer Oil | Number : 600 - 732
Code No : 400010001

‘Test Method : IEC 296 (Class Il)| Sampling Method :DIN 51750

Test method RESULT

1 — Function

Viscosity at 40°C 1ISO 3104 Max. 11 mm2/s 8.25
Viscosity at -30°C ISO 3104 Max. 1800 mm2/s =
Pour point 1ISO 3016 Max. -45°C -50
Water content IEC 733 Max.30 mg/kga/ 40 mg/kgb 8
Breakdown voltage  |EC 156 Min. 30 kV / 50 kV" 70
Density at 20° C IISS%316271588r Max. 0,895 g/ml 0.864
DDFat90°C  |[ER&1LS Max. 0,005 0.0004
2 — Refining/stability
Appearance - Cleanfree fomsedimentand o
Acidity IEC 296 Max. 0,03 mg KOH/g 0.01
Corrosive sulphur 1ISO 5662 Not corrosive OK

Antioxidant additive IEC 666 uninhibited oil: not detectable OK

3 — Performance

Oxidation stability Unint}igzed oil: e -
Total acidity - Max. 0.4 mg KOH/g 0.15
Sludge -~ Max. 0.1 % 0.04
DDF at 90 °C |IEC 247 Max. 0.500 0:15

4 - Health, safety and environment (HSE)

Flash point ISO 2719 Min. 130°C 142
PCB content IEC 61619 Not detectable OK

a: For bulk supply.
b: For delivery in drums.
c: After laboratory treatment




a: For bulk supply.
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4-3- Transformer oil (ARAZ)

Date : 12.05.2009

Test Certificate For Uninhibited Transformer Oil | Number : 700 - 135
Code No : 500010001

‘Test Method : IEC 60296 Sampling Method :DIN 51750

' Test method RESULT

1 - Function

Viscosity at 40°C 1ISO 3104 Max. 12 mm2/s 10.23
Viscosity at -30°C ISO 3104 Max. 1800 mm2/s 1532
Pour point 1ISO 3016 Max. -40°C -45
Water content IEC 60814 Max.30 mg/kg’/ 40 mg/kg’ 8
Breakdown voltage  |EC 60156 Min. 30 KV / 70 kV " 70
Density at 20° C IISS%316271588r Max. 0,895 g/mli 0.885
DDF stg0°c  'SCBRaaf or Max. 0,005 0.0004
2 — Refining/stability
Appearance  ~  Clear free from sedimentand
Acidity IEC 62021-1 Max. 0,01 mg KOH/g 0.005
Corrosive sulphur ~ DIN 51353 Not corrosive OK

Antioxidant additive IEC 60666 uninhibited oil: not detectable OK

3 — Performance

Oxidation stability ,}Jermgigitg,ﬁ gig - -
Total acidity -- Max. 1.2 mg KOH/g 0.175
Sludge - Max. 0.8 % 0.045
DDF at 90 °C IEC 60247 Max. 0.500 0.07

4 - Health, safety and environment (HSE)

Flash point ISO 2719 Min. 135°C 145
PCB content IEC 61619 Not detectable OK

b: For delivery in drums.
c: After laboratory treatment
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4-4- Different Kinds of industrial oils according to costumer enquiry.
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5 - Laboratory

Insulation o1l product shall meet all the requirements of IEC standard (table 2).

All of the required tests are carried out in Zanjan Industrial Oil Refining Company lab in accordance
with international test procedures .The lab equipments are calibrated regularly.

@ The lab Tests are as follows:
Pour point measuring set
Flash point measuring set (closed cup and open cup)
Water content measuring set
Interfacial tension measuring set
Dielectric dissipation factor measuring set
break down voltage measuring set
Viscosity measuring set
PCB content measuring set
In addition to above the following tests are carried out for the product:
Determination of density
Determination of neutralization value
Determination of corrosive sulfur
Determination of oxidation stability
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Zangan Industrial Oil Refining Co.
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6-Packing and shipment

Our product 1s deliverable based on customer requirement as per following alternatives:
¢ standard barrels (epoxy coated for insulating oil)
& tank trucks
@ flexi bags

7- Certificates
& [S09001-2008 certificate
# Iran-Transfo co. acceptance certificate
& MATN laboratory acceptance certificate
@ ISIRI certificate




