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[avitation to Bid No.
Matetial, equipment, and specifications for MINERAL INSULATING OIL FOR TRANSFORMERS

C
CI General material and packing iustructions

Additional Lo the general instructions, the following shall be observed:
1a Scope -

These specifications cover mineral insulating oil for transfonuers, suitable for on-load tap-changing

power transformers for 115 KV sub-transmission substations and transformers for 22 kV and 33 kv

50 Hz distribution systems.*

1h Standad
The mineral insulating oil for transformers shall be manufactured and tested in accordance with

following standacd:
Intemational Electro technical Cammission (IEC):

4 [EC60296:2012  TFluids for electralechnical appl.icau‘ons — Unused mineral insulating oils for

teansformers and switchgear
And all other relevant standards, unless otherwise specified in these specification.

PEA will-also accept the mineral insulating oil tested in accordance with the later edition of the above

s

standards,
Ie Principal vequirement

le.d General

The-mincral insulating oil shall be obtained by refining, modifying and/or blending of petroleum products

and other hydrocatbons.

© Ie2  Propertics
The mincral insulating oil shall be inhibited oil which has been supplemented with DBPC (2,6-di-tert-

bully-paia-cresol} or DBP (2,6-di-tert-butyl-phenal), Other additives shall be rejected.
Properties of the mineral insulating oil for transtormers shall conform to jnhibilcd oil according to 13C

60296:2012 as specified in Table 1.
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2. Refining/fstability

Clear, {rec fromy scdiment and

Appcarance
| suspended matter
 Acidity, max IEC 620211 or 1EC 620212 0.01 mg KOH/g
Interfacial tension, min EN 14210 or ASTM D971 40 mN/m o
Corosive sulphur DIN 51353 Not corrosive
Potentially corrosive sulphur [GC 62535 Not corrosive

DBDS

1EC 62697-1 {inpreparation)

(<3 mg/kg)

" Inhiibitors of IEC 60666

1EC 60666

Inhibited vils (0.08 % - 0.40 %)

Melal passivator additives of IEC | IC 60666 (<5 mgfke)
60666 : : j
2-Furlural and related compounds IEC61198 (C 0.05 mg/ke) for each individual
conlenl compound
3. Performance
Oxidation stability IEC 61125: 1992 (Mothod C) -
Test duration .
: - Inhibited oft: 500 h
At the end of oxidation stability (K]
1ests ;
- Totat acidity, max 1.94 of 16C61425: 1992 1.2 mg KON/
- Sludge, max 1.9.1 of1ECG1125: 1992 0.8 %
- DD¥ at 90 °C, max. 196 of IECO]125: 61125 0.500
Amendment |2004) + g
: 15C 60247 '
4. Health, safely and environment ;
Flash point, min 1802719 135°C
PCA content, max 12 346 3%
PCB content [EC 61619 (<2 mgfkg)

Speciiication No.t RTRN-041/2559 | Approved d atc:2 7 KDV 2016 tev. Nog: - Form No. 02&:99.4 Pagc2of8
Table |
The properties of mincral insulating oil
PProperty Test method J Requirements
I. Funetion Sl : i
Viscosity at 40 °C, max 150 3104 12 mnr'/s 1
Viscosity at +30 °C, max 1503106 1,800 /s
Pour point, max 150 3016 -40°C
Water content, max 1EC 60814 30 mgfkg
Breakdowa voltage, min HiC 60156 30kV
Density at 20 °C, max IS0 3675 or ISO 12185 0.895 g/ml
DDF at 90 °C, max 3C 60247 or IEC 61620 0,005
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o
1d Tests and fest repor(s

id.l Type test
The mineral insulating oil shall be passed all test ilems as specified in Talle 1 and the tests shall be

conducted by the acknowledged independent testing laboratories/institules as follows:

(1) Independent laboratorics/institutes which are members of the Short-circuit Tcs(i];g Liaison
(8TL) or independent laboratories/institutes which are accredited according (o TIS 17025 ol
1SOMIEC 17025 with the scope of accredilation: covered the relevant test itews, standards and
cquipment. The certification and scope of accreditation of the independent laboratories/institutes
shall be submitted with the bid for consideration,

(2) Laboratories, iustitules, universitics and cleetric utilitics, as follows:

- Doble Engincering Company

.

- Lasborelec

National Meclal and Materials Technology Center (MTEC)

lectrical and Eleetronic Produets Testing Center (PTEC}

Thai Industrial Standards Institute (TIS1) ! :
Electrical and Electronics Institute (BEI) ’

= Department of Seience Service (1DSS)
Testing Laboratory, Electrical Engincering Department, Facully of Engincering,

Clwlalongkom University
Electricity Generating Authority of Thailand (EGAT)
Metropolitan Electricity Authority (MEA)

- Provincial Blectricity Authority ('EA)
Other laboratories, institutes, universitics or electric utilities approved by PEA

In casc of the foreign manufacturers having experience of more than twenty (20) years in maoufacture
and sell the mineral insulating oil for transformers, PEA will aceept type test repori(s) conducted by
the manufacturer's laboratory or other independent laboratories without qualification mentioned in (1)

or (2), Documents showing the manufacturer’s expericnce such as reference list shall be submitted

with the bid for consideration,

The bidders or manufacturers swho prefer (o catry out the type tests of the mineral insulating oil for
transformers with (he laboratovies or by the manufacturer themselves without the qualification

mentioned above, the detail of the test facilities of the Jaboratories or the manufacturer shall be
submitted to PEA. for approval before proceeding the tests and before the bid closing date. PEA.
reserves the right to send representatives to inspect.and wilness the tests with the cost of the bidders or

manufacturers,
The type test report done by the laboratories in Thailand or local manufactarers shall be valid with five

|y
[ T%é@ (5) years counted from the issued date in the test repart to the bid closing date.
PL4, £
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1d.2  Acceptance test
1d.2.1  Acceptance test procedures

The sampling of miveral insulating oil shall be performed by the contractor and witnessed by the
PEA's acceptance comimittee, PEA shall inspect all lots and test properties of the mineral insulating oil
with all ifems as specified in Table 2 by the contractor himself or independent laboratories; the details
of the test facilitics 'of laboratory.shall be submitted to PEA. for approval before the tess proceed. Bach

test item can be separalely conducfed al several labosatorics, PEA. rcserves the right to send

representatives to inspect and wilness the (ests.

The costs of the acceplance test shall be borne by the coutractor.

Table 2
Acceplance fest
ftem ; Property Testmethod ! Requirements
] Viscosity at 40 °C, max SO 3104 12 mm’fs
2 Watcr conlent, max IEC 60814 30 mp/ke
3 Breakdown vallage, min EC 60156 0kV
"4 | Density at20 °C, max " 150 5675 or 1SO 12185 0.895 g/l

5 DDF a1 90 *C, max I:C 60247 or 1EC 61620 0.005
6 Acidity, max 1EC 62021~1 or 62021-2 0.01 mg KOl/g
7 Inlerfacial tension, min EN 14210 or ASTM D971 40 mN/m
8 Inhibitors of 1EC 60666 1EC 60666 Inhibited oifs (0.08 % - 0.40 %)
9 Corrosive sulphur ° DIN 51353 or Not corrosive

e “ASTM DI275(B) 7
10. | DBDS JEC 62697-1 (in prepacation) | (<5 mg/kg)
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1d.2.2 Numberof sample and criteria for consideration

Number of sample and criteria {or consideration shall be according to Table 3,

Table3d
Number of samnple and criteria for consideration
i Maximum of sample
Number of drunis Number of sample for il
" Failing in the test accepted by
per lat aceeplance test L. ;
PEA
S TR 2 0
I6 1w 25 3 0
26 o 90 saslen el s 6 0
91 to 150 8 1
151 (o 500 13 !
501 10 1,200 20
more than 1,200 32

Note:

m : ; S et o
Three (3) liters of mineral insulating (_):! are required for onc (I) sample for acceptance fesl. The contracior

shal[_pmvida three (3) or more dry and clean 1,000 ce. glass bottles for each sample. The contractor shall

take responsibility for cotlecting the s’émpk_:s from (e diumis) chosen by the PEA's ncceplance commitiee,

Ytem 10 of Table 2 shall be tested for two (2) samples. The othiers shell be tested in accordance with Table 3.

(g s el AR : ,
Failing in the test means the sample s failed in at Jeast onc (1) fest item slated in Table 2,

le Packing

Each drum shall be filled with two hundreds (200) liters of mincrat insulating oil. The number of drum and

liters shall be declared on cach dvum. The specification of dium shall conform to Table 4,

- Tabled
Specification ol‘drum.
I—_Nomin:d Capacity {liters) T 200 ]
Raw material Cold rolled stcel according to 3 JIS.G. 3141 SPCC-SD (Prime A)
Thickacss body (mm) 0.9 4 0.06
Thickness top/botiom (mm). 1.220.08
«1 Overall Height (i) S‘S? 4:3
i) Closure _ 2n 3
?%@3 Surlace inside " * Plain stecl
e _Surfacc outside Painted with single color or multicolor, Decorated ta top, bodics, and boftom
s Weight (kg) - 17543
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Material and packing data to be given by the bidder:

C2

The bidder has (o submit the following data and defails of mineral insulating oil with the bid as follow;
2a Performance dala and guarantee of mineral insulating oll (sce page 7 of 8)
b Critical documents of miveral insulating oil for transformers (sce page 8 of 8)

The lists of documents-shall be fulfilled and submitted with the bid.
e Packing detail
Detail of drum shown by drawing{s) with dimensjons in mm, and described matesials of drum :

Net weight of each drunt in kg
Gross weiglt of each drum (including miaeral insulating oil) in kg
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Performance data and guarantee of mineral insulating oil

Specification No.: RITRN-011/2559 | Approved date: 2 2 NOV 2015‘ Rev. Noot - P‘:nr‘m N(:A(IZ&‘W.W.J Page 7 arg

[lenl, Res il st

Brapd name

Country of origin Referenco
Type or model Dacament
Manufacturers or Distribulor {Pagcifitem)
Applied standard
I Function 14
Viscosily al 40 °C ' ] min /s
-Viscosily at -30 °'C mm’s
Pour point °C
Waler content mgfkg
Breakdown valtage kv
Density at 20 °C g/l
DDF 21 90 °C l 58
2 Refindng/stability
Appe;t'ai:la: -
Acidity nig KOH/g
Interfacial tension mN/m

- Corvosive sulphur Nof corrosive

Nat camrosive

Potentially corrosive sulphur

DBDS : : mgfkp

lahibitors o[ tEC 60666 - ; %

Metal passivator additives of 1EC 60666 mg/kg i
2-Furfural and related compounds A : 3
canlent : l'l‘l_gfki',

3 Pevformance

Oxidation stability
LEC61125; 1992 (Mcthod C)
Test duration : 3

= Inhibited oil; 500k
At the end of oxidation stability tests 4
- Total acidity, max” - mg KOlifg
- Sludge, max ; %
- DDF at 90 °C, max ik
4 Health, safety and environment
Flash point g
’CA canlent %
PCB content A meka |
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Specification No.: RTRN-041/2559 : MINERAL INSULATING OIL FOR TRANSFORMERS Page 1 of 4

C3 Schedule ol detail requirement

Invilation to Bid No.:

[tem PEA Quanlity Description
Material
No.
| - ;134,600 liters Mincral insulating oil for transformers. {1f11‘i’umfmmfm‘l?lﬂ1} Tavlimmue

danow 4 930 Aail
L1 Auadano1aail 1 $1uau 119,800 AA3 (599 §9) Tavdauoy
119 6 uvia mwlu 30 Furfudaninduasuludygn

L1 ms Ifhdaugiinmdmdadosli einadaian)
91U 14,800 63 (74 13)
Uit 257 ) 8§ ounadoslmi-dnha
dagluad sunoiflos Sandadgu 51150

.2 ms Tthdaugiinnn 2 (mamile) Sandafiug Tan

(urunpaaiag sandativoTan)
TN 18,000 fR3 (90 63)
1wl 3509 1.7 oundingnm o, auouy o, tifea
9. finny Tan 65000

1.1.3 ns fhaaugiinmdamsaawyi urunadaiag)
VU 14,200 8a5 (71 63) I
Wi 13 ovuma lofu fMuanzaguas dunoiio

I daavaji 15000

L.1.4 ms Ithdaugiinmdunounsdund (runadaiag)
TN 48,600 AT (243 113)
Wit o w1 s o Sunovuns furs
1andaunsilyy 73120

1.1.5 ms Idthdauginmedmdadouda wminadnian)
VIUIU 17,600 05 (88 19)
Wit 67 13 7 Thunesdu dwa e uneiiios

¥ d
100109 45000

SERT
1 ! o L Y o
1.1.6 mis Ilfhdaugiiniman 3 (nnd) Sandaozan
(HUNAAIT AT IHIRLZAY)
U2 6,600 8a5 (33 069)
- o g
@i 59/27 oumozat-laail duagy

0.0259 991 In1lanil 94160
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Specification No.: RTRN-041/2559 : MINERAL INSULATING OIL FOR TRANSFORMERS 'Page 2of4d

C3 Schedule of detail requirement

Invilation to Bid No.:

Item

PEA
Material

No.

Quantily

Description

1.2 MMuadaouIai 2 $1U21 108,600 Ans (543 69) Taoaano
© ¥
g1 s ura melu 75 iudannduasuTudyg dail
1.2.1 M3 hdaugiinndamdados i ueunadaig)
171 13,200 8735 (66 13)
4 ; 5 i
i 257 11 8 auaoalmi-dnha
dwagTuan sunotiios Sandadiyu 51150
1.2.2 ms Ilihdaugininee 2 (mamito) SandaduegTan

o o\

(HHUNAAIYTHY 1IN IRTiHD Lan)

3

-

U 15,800 @03 (79 69)
i 3509 9.7 ouuiiasnm g, douy o, 1ileq
9. Wy lan 65000 : :
1.2.3 ms haaugiinndandaanys arinadniag)
T 12,000 §a5 (60 09)
1vdt 13 ouuvmalotu AMUANZIOYUAT TUNBIID
Pandaanaji 15000
1.2.4 ms Ithdaugiinindunounsdud rinadans)
UM 48,000 A5 (240 713)
it 9 wj 1 Fwa'lnoae Sunounsdur
1adaunsilgu 73120
1.2.5 s Ithdauginnimdaieada (runnduiog)
I 19,600 6035 (98 63)
@i 67 W) 7 Thumuesiu dwaluusa suneiiloq

o w3 o
VIHIATVOLEA 45000
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Specilication No.: RTRN-041/25

59 : MINERAL INSULATING OIL FOR TRANSFORMERS Page 3 of 4

C3 Schedule of detail requirement

Invitation to Bid No.:

itlem

PEA
Malcrial

No.

Quantily

Description

1.3 Snniadaeuaai 3 $19u 130,600 Ans (653 §9) Taddae
s s wita nwluizo Aniudaninduannludynn il
1.3.1 ms W¥hdaugilnndmdadoddw) weunadaiag)
T 17,200 605 (86 D)
(Uil 257 w1j 8 Mg Tmi-diha
dwaglued sunelos Samdadigu 51150
1.3.2 ms WFhdaaugininea 2 (ninmite) SadaiveyTan
(urunnaiag Sandativn lan)
$I1UIU 20,200 an3 (101 63)
fuit 350/9 3.7 ouuiAsA ™ A, auen 0. 1ifeg
v. Wroy lan 65000
1.3.3 ms Ithaaugiinndmdaanss wrinndniag)
91U 18,400 D03 92 09
@il 13 auunma Tubu suanziaquss sunoiilos
Jandaany3 15000
1.3.4 ms Ithaugininduneunsdord (wunadaiag)
919U 50,800 A3 (254 69) A4
0w 9 ) 1 dhwalnorma Sunounsdor
v dauaslyy 73120 :
1.3.5 mis lfhdugiinmdnineulug noamdfeuas
149U 24,000 803 (120 069)
(@UH 200 OUUIINFN WYMALTA 199 )N

NFANHA 10900
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Specification No.: RTRN-041/2559 : MINERAL INSULATING OIL FOR TRANSFORMERS Page 4 of 4

C3 Schedule of detail requirement

Invitation 1o Bid No.;

Ilem

PEA
Material
No.

Quantily

Description

1.4 MMUATID1INIAT 4 S 75,600 An3 (378 63) Taudaon
a1 4 ura molu 165 Auniudaninduaanuludgyon fail
14,1 s Iihdgiinindamdadioaln wrinadavice)
$IU9U 9,200 BA3 (46 113)
1wt 257 ) 8 mvuFoalmi-dnha
dwagTuan sunetied Sandadmu 51150
1.4.2 n13 Tfhdangiimaa 2 (mamile) Smdafivg Tan
(UHUNATIVITS JanTnTive1an) '
11471 12,600 803 (63 19)
il 3509917 muniiinsnn a. msouv o. tiles
2. Wwog Tan 65000
1.4.3 ms ihdaugiandmdpansi weunadaieg)
1491 2,200 A3 (11 69) i
Wit 13 nurmalou danzaguns sunoiiios
VINIAaTYS 15000 :
Ld.4 ms IthdanginmaduneunsSu eninndanig)
914U 51,600 805 (258 619)
it 9 1) 1 shwa'morna SunounsTors

sandauastyy 73120
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