- p= : 9NMS3CUUIME 1@uR 1192 QUUWSISIUR 4
mnael 1.?”% - e . UY2IAADILNOE WOAADINE
il ﬁg *‘W I ‘i’ MU@ ﬁ%ﬁﬁa?u nsINWUKIUAS 10110
Metropolitan Electricity Authority LTI Sl
N Insans : 0-2256-3675
www.mea.or.th

Tuduasian (_%’ﬂs’?'ja%%‘ﬁ’mﬁan)

Wi 99.(4)/3%.6/014/2567 regsiavInisazaun i msliiuamais
Fuil 14 nuniug 2567

U e (ldde van./uua./van flauosian)

fe mslwiuasansdinudsrasdardedmenusiuiutarensinansd mnviulstasdazanelusansen
sty wieuasmuasyssivanluenansiiuuuudy  Tdvedandnddludy unundndedndne degsiauimauar
Al 91e5 2 u 8 nsluiiunsvanansuyt Quaashng 07.30 . - 1530 u) 1deudfuiifuluauamen
897udl 21 Fou nuatwus 2567 a1 11.00 w.  WsedmtheesiEweamauluauesrLaeiising luaussiand
desrumevdsmuniazlildsunisiosan

Tunsdififinsiauenauenduwaesienis mslniuaswarsesldsamsaududunaeilunsiansandaden

P

o Flo v
LLHUNINYDININY

aeiu 378013 DL Pt IRV 1AW 1PN (573 VAT)

um an. um al. um an.

1. @o 24 kv. Ring Main Unit 2In 30ut 1 SET 1,017,500 | 00
muswazBundnvusuLuY Jadeiudunies

lutauesimatuil

dwiuldouit anfumaluladwszasunddnummsaanszda | Wulby 1,017,500 | 00

anmudidewauwag anumeluladwszaoundnitgummnsmanszds MEyaduiiy 7 % 71,225 | 00

fvundsusuwagnielu 60 Ju s Puiuvisdu 1,088,725 | 00

(FAUAIURULTUTTINYT) oo esseeenessees e ssee s —
PINTVDLEUDTIANEEBIR NI IATUT TS INsTNULl mMuruadusiamniely 60 T dudeaniuidages
auesnavivundsuannielu 60 Ju dudaaniunawnululudydyan

TRt i Hlauesnn
wunInTadndng degsiauinisuazamnnlni (e )
05.0-2878-5331 nsang. 0-2878-5312 T O —————

nnewa lunsainanisudletonny vie swautu Wissn uavesuaswdeudssiunsasastd OIS



TIUALIDEALATVDULYAIY
%9 24KV Ring Main Unit 2In 30ut Naatumalulagnszasunddrqunmsaianseiis

1. arnanduan

degsnauimsuazaun iy nsliihuaswans idudunsasisenn veSesanelddu
uagnieudnssgunsailvii sesumsinglnssuvandldfudmsuselnlfantumaluladnss oy
NANAUNITAIANTEUS

2. QUszasa
nsliuasralelinuUsEaIRazdnte 24kV Ring Main Unit 2Iin 30ut 1 aaduimalulad
WILIDUNAUIIAUYIVITAIANTZU

3. AUENURLLEUDIIAY

3.1 flauesimdesdunzidouguis (AvD) Hifudiegsiauiniswazaaamliin nislid
UATHAN

3.2 hiduyaraduazany

3.3 legszninadniams ‘

3.4 134'Lﬂuqﬂﬂa%aagjiw’mgﬂszi’uﬂwsﬁu%Lauaﬁaﬁwé’igigﬁwm&muﬂuaa%’gi*ﬁf“’min
LﬁaqmnLﬂu@'ﬁizjmmﬂm%miﬂsgLﬁuwamaﬂﬁﬂ'ﬁmummé’ﬂszﬂaumsmmmﬂwﬁ%’guum%‘dwms
nsynsRMIAdeimuansvssmAssunslussuueS et A saumAYesn ST Fnans

3.5 Liuypradegnssydeliluydsedodianuuadlfudaioud olhidudivnuves
mhenuvasiglussuuiniedwansaumeaveansudyinan Fsufedyanaigisnuiuiuday
Fdans nssunsdans fuims gRswnslunsduiiunsenlufansvesiifiyanatude

3.6 finauandiuas bifidnwaurdesihumuiinnznssunnleuiensindedndruazms
UIMsanNATEImuAluT R UN

3.7 Wullfiyara dllondnviensaiudng

3.8 Wiidudiinausslenismiufuiiudeiaueneduiidrdudeauoliun nvu. o fu
Uszmanudetl violidudnsshmssudumstarnamsusduegradussslunsdei

3.9 Lidudlesuiondvsviemiudunses smawﬂgl,aﬁlmaamuﬂflalwa Buussguravesriu
‘uaLaualmumaﬂuaauLanawﬁLLauﬂ'nmummL‘uu'nuu |

3.10 wnasUsznaunsiauesian laglidaviienals 2 ga (fuadu 1 ga, duun 1 ya)
Usgiiuaslidaiauingn “duatu” uaz “duun” wienasansilofovesiiauesauarusziiuns
Ui/ /A (i) Bifaaunnusiu Uszneusetenansiseluil

rhegsiauimsuazannwlni w1910 5



WwNATEUN 1 Usenausie
(M) Tutauasien

v

(@) dmivdesusemmeanaideviiiyara Tadsedevudinddans gisiuna
PuRu ((1d) wiensusesdiugnsies

lenensauil 2 Uszneusie

(M) wnansteuluuazdermunos nv,

(¥) enansmamediaszybidmieutuiauosa lufervnves v,

(A) uAREBNUAY/VSBUUUTUIENSAnBEn AndnYMzaNzYeanTilawe
- S uwwazdeansendeyaaslunuunesudslauemnaduimaila (Technical
Proposal) Tiasuifau gndfes flaziduarlailésunsiiansan
- AU189EA DILUUIIBINUNANITNAABULANIZULUY (Type test report) A
SPECIFICATION NO. 108 (08-2016) ¥& 108E1 U115 0uLBNAIINITLAUDSIIAN
faztuarlildsunmsionsan wasmninduedundadasindulung sede
HKEAR Ring Main Unit @1%35U MEA’s specification no. 108 autenanswuude
11.6 ludndudsauuunanismageuianzuuy (Type Test) undauduluiaue
o

4. farviunTazidunnndneuzianizvasgunsal
Jonmunsiazideaduluniy MEA’s Specification No.108 12&24 kV SF6-Insulated Ring
Main Unit snuenasiuude 8

5. S19AZIDYALAZVOULVAIIY

v 1%
<A b 4 a o

nstiiuasras SamUszasdazdondaudnga 24kV Ring Main Unit 2In 30ut wiau
Outdoor Enclosure Tnsfiseazidendsil
51 “g’e] 24 kV Ring Main Unit 2 IN(1x240,1x240) 3 OUT(1x70, 1x70, 1x70) CB 200A 971U 1 Set
s eInslguLazeanuuuliulumunuy MEA’s Specification No.108 audia 8.1 @nansuuu
il
5.1.1 #52UV Interlock Incoming Feeder Uaafumsdusuniadiu Incoming
Feeder
5.1.2 gunsnl 24 KV Ring Main Unit 2 IN 3 OUT w¥eugunsaluszneu fesanunsa
Usznaufasaniglu Outdoor Enclosure 1@ 2.50 x 1.00 x 1.70 m. wiaududn
vailfesiituitannsaufiimuigsnugunsalls Tnedulunuméndmnssudia
5.2 ¥ Stainless Steel Outdoor Enclosure Local Type 97u2U 1 Set lngn1seaniuusnad
Hulusu DWG. 1wl BQD-100050866 a1udia 8.3 lanansuuy
5.3 §auwa Elbow Termination kit dmduangiaiia 12/20 KV CU XLPE u1a 240 A157e
ladums 9IUIU 6 YA wazuIn 70 MIndaduns 3w 9 ¥n nieugunsaiszneu
5.4 yudauarfanagUnsai SuUFagIu 24kV Ring Main Unit 2In 30ut w§ ey Outdoor
Enclosure tniuwviugrudmivinegunsaln angluanidumalulagnssesundndiqumnis

ARGRFEAIR
Y~

thegsfauimsuazamnnlvia w2310 5

/L,'g,'u



5.5 fammdoudnssgunsaiansiu deas Inilwiuauiunedliianaslsd ussiuliai
mvualaiiiu 450/750 Taas muuInsgIu IEC60227-01 9u1m 70 m5.u4. 910 Ground Bar of
RMU. 2IN 30UT 1@l Ground Bar of Outdoor Enclosure $147u 2 0 uazdanmsoufang
aneiu meliitvinauuwedlianaslsd wseiulwiidvualiiiu 450/750 Taad wuia 35 a5,
91 Outdoor Enclosure 13 o119 Ground Bar of Outdoor Enclosure $1uaulaidosnda 2 0
wieuRnmaanedu Ground Loop \Jeudi Ground Bar of Outdoor Enclosure (nlu. [ ausiaans
YU 70 mm? 90 Ground Loop 13w Q’maﬁwﬁuaﬂﬁgw)

6. HOTUNANALAZHNIWAIT LTI

Ring Main Unit 9g@ad a9 @arvuinaluladwsgasuina niinuvmnisainnsz s
fanmwinaeudiwielull

- sUuuuMsARea - Tgn1euanaians

- IEAUANNGN : sEAUENELalagUTEUNN
=Y 124 (s}

- YuUUILINABNGIEA - 40°C.
< A =,

- gaunillIndeudenaeny - 30°C.

- auTFuduSiasnasnt - 79%.

- Mwudinsaanatunaony : 94%.

Ring Main Unit agaaamunzandmiunisldnuluvinaeiniaanisulasfaanunse
U } 4 a O A u 1 b 74
elnldduinanutoulufainandlediy

7. ATFILD19D
umsg g dslmuluniu MEA’s Specification No.108 %adie 108C

8. lenasuuUANENUALATTaN MU
7199
8.1 MEA’s Specification No.108 (08-2016) 12824 kV U 20 NN
SF6 — INSULATED RING MAIN UNIT ‘
8.2 lunsenauidnwurgunsnilviiln PROPOSED TECHNICAL DATA  §1wau 5 wih
FOR 24 kV SF6 — INSULATED RING MAIN UNIT
8.3 WUy Outdoor Enclosure For Ring Main Unit 2In 30ut

DWG.tau#1 BQD-100050866 U 2 NN
8.4 WUV Layout fIUWAUIRAAGI UM 1 Wi
8.5 318N15LeNANSUBLEUBA NN INHLATIaai U MUY 2 N

8.6 iﬂa%aéwﬁﬁ Ring Main Unit @%3U MEA’s specification no. 108  97u2U 1 ¥t
USuu59A3an 2/64 Date 9 w.u. 2564

9. dnTudINBUNER
HU1898A 093anT Yudeuazianigunsaldudagiu 24kV Ring Main Unit 2In 30ut W3 o

Outdoor Enclosure {W1iuwviugudmsuIegUnsniv n'1Uluamﬁumﬂiuiaﬁwsz?aumﬁwﬁmm
MsaanTEUs Y

fhegsiauinisuazamunwlni i 33N 5



10. @aulun1sdauey
10.1 gurgapaaniiiunisaaeuianniely 60 Futfufinaniuitaaunsludoyan
10.2 fuieazsadagiiouasionansfiuguiduiitoussnaunisdsay
10.2.1 gilelunisinnauasranadeuluguuuuailng s 3 g
10.2.2 gilemslénuuazmsiigsinuluguuunwilne $1umm 3 ua
10.2.3 wuuwienvunaliiuagneazidennavasgunsal S 3 ya

10.3 mslwihuasuarsazandiunismaaeuauiy (Field Test of Ring Main Unit) nnewdanis -

vudsuazAnnalusunsiiszyly Tnsgunsalfianandesiunisnadeumuinasguinmun minll
KuMsYIRABY HNanvsetjuneasfenihnsiasugunsailminiglu 30 fu

10.4 Q’ma%ﬁmauﬁﬁqﬁ%&mamuﬁmyﬂﬁuﬁé@dﬁgnﬁmLLazﬂiUﬁuumuﬁﬁmumlﬂu
{0 5 wiousiiuviovideirdoasmiugnlizeuses

11. M INAF3ULLAZHANITNAFDIU

R U18926 09d931891UN15NAABUUTEI (Routine Test) A1uu1nsgIus198slu MEA’s .

Specification No.108 12824 kV SFé-Insulated Ring Main Unit 29 108E Test, Inspection and
Test report

12. n153918&U

nstiiupsvarserdetuddudliundnanvsedursnelunaien ndandlaiinisds
weuduAgnABIuAMaNTRkarTaNMUARINY WazANLNITUNIATISURARLARSI9TUULY
IS8UTRLUAT

13. 931AUSU

vngunelianansodaeudswesnielunandifivun viedrnasimuanandwevisesly
wi gugdugenlinmsiwiasaluiulunedu ludasifesas 0.20 (Audyndsgud) vosyar
dsveaigalailéFuneu uddaslisnitiuaz 100.00 v ilsdesumd) Tned-lideTuvdeiryiu
Tiaau 1 mila) Ju tudenniufinsuimuanauduasemudygy) vietufinisiniuaswansld
venenanhaul auduidunelddweudwediunmsiniuasalugniosnsuiu wazden
AdemeiAndunuiuanms uilidugasdwesiumn Susuiuifuesusedlimslniues
Mmqﬁﬂaanmﬂﬁi’wmuﬁuﬁm'ﬂwﬂmﬂwmwsﬁha’lﬁmé’mamué’mmﬂ

14. n33ulsEAuAMNTIIAUNNIBY

14.1 Aeafuuseiuqunw 3 U (awd) Yudanniuiinisiifiiuasvans 16 Suneudves
asuthugnies Tunsaiifduteiausliudaliszieinfuussiugmnm 3 9 (aud) dufaaniuiins
Inlitasvane TéSunevdsesasuiugnies

14.2 ansluimuaszeznanfulseiugunm vndwesiidweuifindiga unnses wie
Fadeduilownannsldnunuind visdethlulduddguanialignies frsardenidwes
uwasulilm wdaus gFovziuaumsnielu 15 fu mndugunsailwiwdniadrsaliannse
Trenszualunale c‘qua%éfaaLsﬁwﬁ'%iuﬂml,ﬁ'lm‘[maﬁ’uﬁﬁl@’f’%’uLLﬁqmmﬁyaiﬂahiﬁﬂmwﬁiwlm 9
visdu wasfusseuiuiinveulualitedulaiiisiy muiildselunsanssimivas/vioioney

fhegsiauinisuaz Al : w4310 5

/&



e unwies iedadesesdmesieeniusnuinfuszeznaniideulunsdenuey udly ude
ihdwenndsulilmi Tnemsiuszesnaniivensliiudus fuidueldsudangdign unnses
v3edadosfinananddesuciuiigioldsunevimastnariluanmitdenuen vioudlalilinsle
AvaduAuanguie vieduiethdwewnwasulilmivdaudnsd mnlduudloneluimun
nslrfhuesnansesduihesiiiunisdenes Tadndldawangue Tnelansinduiuseiy uas
anudvslunsenfesddemeluduiifusiuiyssiude

15. ReuluiifuiedosUfin

15.1 euleiflFimualuuuuuarseasdensens usingFpauaieliAneuauysel
e funenzdosiuiumslivudiuudaaielasauysal Taglinnyarlag iuduidy

15.2 Yaquazgunsaisnag fdwevszdouduvedmi Litgldnusnou Tanwauysalls)
uandrgmdene egluanmilasldnuliuiivasiinudnvurianzasmuuuuriounsgrudinig
Inhuasvadsimuall ‘

15.3 vl - th uaAssnermuazmnaue Mdluruds Ussnou fem \Wudnvewjuedam

Fhegsiauinisuazamnmlvi ' %(/ w1 5310 5
’ a




Special Requirements for Ring Main Unit Qualification

The manufacturer of the ring main units shall meet the following requirement otherwise the bid

will not be considered.

1. The manufacturer shall have reference list of supply of ring main units to outside the
country of origin not less than 4 (four) years and 100 units except the manufacturer
who used to supply this type of ring main units to MEA and they have been satisfactory
in service for at least 1 (one) year.

2. The manufacturer shall have been certified to quality standard ISO 9001 prior to bid
submission. A copy of the current certificate shall be submitted together with the bidding

documents.

108 special requirement (02/18)
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SPEC. NO. 108 : 08-2016

SPECIFICATION NO. 108
12&24 kV SFs-INSULATED RING MAIN UNIT

108A Scope

PAGE 1

108A1 This specification describes the requirement which shall be met in order to supply

the 12 & 24 kV SFe-insulated ring main unit to the Metropolitan Electricity
Authority (MEA). The equipment shall be connected to 12 or 24 kV 3 phase, 3

wire, solidly grounded neutral system, 50 Hz underground distribution feeders

where the maximum fault level is 16 kA and 20 kA for 12 kV system and 8 kA

for 24 kV system.

108A2 The following attached drawing No. 920615 is intended to be as guide line only.

The single line diagram of other kinds if fulfill the same function and

performance of the single line diagram shown in the attached drawing is accepted.

108A3 The following drawings are part of this specification:-

a) Drawing no. 920615 :  Single Line Diagram for Ring Main Unit

sheet no. 1 of 2

b) Drawing No. 920615 : Single Line Diagram for Ring Main Unit,
sheet no. 2 of 2 primary selective and motor operated
¢) Drawing No. 000402 :  Single Line Diagram for Ring Main Unit,
sheet no. 2 of 2 primary selective and motor operated
(DOUBLE CABLE INCOMING)
d) Drawing no. 150512 : Conceptual design for RMU with DMS
sheet no. 1 of 1 system

108B Site and Service Conditions

The ring main unit shall be installed in the Bangkok Metropolis, Thailand. The service

conditions are as follows:-

a)
b)
c)
d)
e)
f)

Installation site : indoor or outdoor with metal enclosure.
Altitude : approximately mean sea level.

Maximum ambient temperature : 40° C

Average ambient temperature in any one year : 30° C
Average relative humidity in any one year : 79 %

Average maximum relative humidity in any one year : 94 %

108dt(08-2016)rev
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The ring main unit shall be suitable for use in tropical climatic area and shall be capable
of operating at its full ratings without any derating factors whatsoever in the service

conditions mentioned above.

108C Reference Standard
Except otherwise specified elsewhere in the specification, the equipments required by
MEA shall be manufactured and tested in conformity with the standards listed below:-

International Electrotechnical Commission (IEC) :

IEC 62271-200(2003)  : AC metal-enclosed switchgear and controlgear for rated
voltages above 1 kV and up to and including 52 kV

Note

1. The equipment tested in accordance with the later version of the above standards is

also accepted.

2. The equipment tested in accordance with older version (or draft version) of the above
standards is also accepted provided that the test is conformed to standard and year
mentioned above.

3. The equipment complies to other national standards having similar characteristics
and providing equal performance and/or quality to that specified may be proposed. In

this case the complete ENGLISH language copies of the standards shall be submitted

with the quotation, otherwise such offer may not be considered.

If there are any minor parts deviated ffom the standards, they shall be clearly mentioned

in the "DEVIATION FROM MEA'S SPECIFICATION FORM" attached herewith.

108E Test, Inspection and Test report

108E1 The proposed ring main unit shall have successfully passed at least the following

tests:-

Complete switchgear

- Dielectric tests.
- Temperature rise test and measurement of the resistance of circuits.
- Short time withstand current and peak withstand current tests.

- Internal arc test. Ring main unit shall pass all the type tests including internal
arc test according to IEC publication 62271-200 annex A with at least
IAC AFL classified. The internal arc test shall be performed by KEMA ‘
(Netherlands), HVPL (Japan), CERDA (France), CESI (Italy), Intertek ASTA

(08/16) |
L VA
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(UK), PEHLA (Germany), FGH (Germany), COFRAC/EDF (France), VOLTA
(France), SATS (Norway) or test station which is member of STL. The initiate
arc shall be at least in switch compartment (SF¢ compartment) and cable

compartment (incoming feeder).

For those who have already supplied ring main unit to MEA and do not have
internal arc test in cable compartment, the test shall be done and submitted

before delivery.

Switching device

- Verification of making and breaking capacities for load break switch, circuit

breaker, combination fuse and switch.

Note MEA will accept the deviation of the proposed ring main unit compared to

the submitted test report on the following conditions:-

a) Number of incoming and outgoing is different i.e. 2 in 1 out and 2 in 2

out etc.

b) The transformer outgoing feeder is difference i.e. circuit breaker and
fuse-switch. In this case additional test for circuit breaker or (fuse-

switch) making and breaking capacity shall be done.

c) For internal arc test, the tested unit shall be the standard 2 in 1 out type

and the outgoing can be fuse-switch or circuit breaker.

Except otherwise specified elsewhere in the specification, all test reports shall be

attached to the bid, otherwise MEA will not consider such offer.

The proposed RMU, which has been already supplied to MEA and has been
accepted all above test report by MEA, is not required to submit the type test
report with the proposal provided that it is the same type, same electrical rating

and same manufacturer.

108E2 Routine test as stated in the relevant reference standards shall be performed for
each individual equipment. If any tests require agreement between the purchaser
and the manufacturer, the test method shall be proposed by the manufacturer and
approved by MEA before such tests can be proceeded.

108E3 MEA reserves the right to send representatives at his expense to inspect and
witness tests of the material and equipment during manufacturing, at the time of
shipment or at any time he deems necessary. The supplier shall provide free

108dt(08-2016)rev  Revised 08/60 (f (08/16)
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access to the facilities where the equipment are being manufactured and shail
satisfy the representatives that the material and equipment are in accordance with

this specification and the purchase contract.

108E4 Prior to shipment of the material and/or equipment from the factory, the supplier
shall submit to MEA the complete and certified reports of all tests made in 6 (six)
copies. The test report shall contain all data required for their complete
understanding such as; diagrams, methods, instruments, constants and values used
in the tests and the results obtained. If MEA has his own inspector, the supplier
shall submit all the above test reports to the inspector and the inspector himself

shall certify and/or review those test reports and submit to MEA.
108F Drawings and Instructions.
108F1 Four copies each of the following items must be attached with the bid:-

a) Catalogue of all supplied equipment showing specifications and operating

characteristics.

b) Preliminary drawings showing the details of equipment layout, equipment
' grounding, details of cable entries and method of anchorage the ring main

unit.
c) Other documents as required in the specification.

108F2 Supplier shall furnish 6 (six) copies each of the drawings listed below for
approval by MEA within 30 ‘(thirty) days after the effective date of contract.

Generally, if no more details are required, they will be returned to the supplier
within 45 (forty-five) days after receipt by MEA. If the drawings for approval are
not submitted within the time mentioned above or the drawings are incomplete
and MEA has to request for additional information, supplier can not regard the

lost time as an excuse for extending the delivery time without penalty.

a) Single line diagram.

b) Complete arrangement drawings showing the details of equipment layout,
equipment grounding and dimensions, details of cable entries.

c) Complete assembly drawings of all equipment.

d) Complete foundation details.

e) All nameplates and rating plate drawings.

f) Detailed drawings, specifications and operating characteristics of all

equipment to be supplied.

108d(08-2016)rev (08/16)
v &/
Vs



SPEC. NO. 108 : 08-2016
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g) Complete internal connection and elementary diagram of all control,

monitoring and supervising circuits (AC schematic) of every equipment.
h) Complete interlocking diagram.

i) All other drawings considered necessary for the successful installation,

operating and maintenance of the equipment.

108F3 Supplier shall submit the following drawings and documents, according to the
quantity stated below, at least 30 (thirty) days prior to the first shipment of the

equipment.

a) 6 (six) copies and 1 (one) transparent reproducible copy of final certified

copies of all drawings listed in clause 108F2.

b) 6 (six) copies of complete installation, operating and maintenance

instructions of all equipment.

¢) 6 (six) copies and 1 (one) transparent reproducible copy of complete part lists

of each equipment.

108F4 In addition to the above, four complete sets of installation and operating
instructions shall be attached with the equipment at the time of delivery. The

precaution notes shall be attached to each set of the equipment.

108F5 All drawings except standard shop drawings, characteristic curves and installation

instructions shall have the contract number marked thereon.

108F6 All drawings and instructions shall be in ENGLISH. Information on drawing shall

be engineering lettering. Instruction manuals shall be machine printed or typed.

108F7 All drawings shall be provided with both horizontal and vertical zone markings
on the frames of the drawings for the sake of quick reference when locating some
particular position on them. The zone markings on the horizontal frame are
preferred to be numbers and those on the vertical frame are preferred to be
alphabets. The zone identification on the drawings shall then, for example, be AS,

D7 etc.

108F8 All measurements and quantities shall be expressed in the units of METRIC
SYSTEM. If they are expressed in other system, the metric equivalent shall also

be shown.

v

y4 p
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SPEC. NO. 108 : 08-2016

PAGE 6
108G Ratings and Features
The ring main unit shall have the following ratings:-
Rated voltage 24 kV 12 kV
Rated impulse withstand voltage 125‘ kV 95 kV
Rated power frequency withstand voltage 50kV 28 kV

Rated normal current, cable feeder 600 A

Rated normal current, transformer feeder as indicated in Description of Supplies

Rated short time current (1 sec) as indicated in Description of Supplies

Rated short circuit making current 2.5 time of rated short time current

108H Construction of Ring Main Unit
108H1 The ring main unit shall be self-supported, floor mounted type.
108H2 The ring main unit shall be metal-enclosed type hermetically sealed in SF-filled

container and completely independent from atmospheric influence. All high
voltage live parts except fuse compartment shall be enclosed to meet IP 65
protection class. SF¢ gas shall be used as insulating medium and interrupting
medium, however circuit breaker can be either SF¢ or vacuum interrupter. Solid
insulated plug-in busbars is acceptable for extendable type SFg insulated ring

main unit.

All cables shall be connected to ring main unit in the front of switchgear in cable

compartment with the separated front panel covers.

108H3 All metal surfaces shall be treated to protect against corrosion and finished with
final coat of top quality paint in light grey or factory standard color. The painting
process shall be described in the bid.

108H4 The switch container shall be gastight and shall be strong enough to withstand
internal pressure and mechanical loads even in extreme condition or rough

transport and handling.

108HS5 The switch for cable feeder shall be on load type. Unless other specified, the
mechanism shall be spring-charge manual-operated with mechanical switch
position indicator. The switch for cable feeder shall have provisions for remote
on-off operation in the future. The method of remote on-off operation shall be

attached for consideration.

108dt(08-2016)rev 08/ 16)/
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For ring main unit with motor operated at cable feeder switch (as specified in
description of supply), additional control switch for operating switch shall be
provided on the front panel of ring main unit and power supply for motor shall be

230 Vac. Except for motor for DMS system shall be 24 Vdc.

The earthing switch shall have mechanical position indicator and shall have rated

short circuit making current of not less than the value specified in clause 108G.

108H6 The transformer feeder using circuit breaker, or switch with fuses shall be suitable

for short circuit of the three phase transformer 12/24 kV delta to 416Y/240 V.
108H7 All of the following feature are required for fuse protection:-

a) The mechanism shall have stored energy to open the switch when any of the
fuses blow. The mechanism shall be used in order that the opening operation
is always prepared for fuse tripping when the switch is closing in. The

mechanism shall be of the type which requires no lubrication.

b) The fuse compartment shall be enclosed to meet at least IP40 protection class

and suitable for the DIN standard fuse.

c) Fuse shall be HRC fuse under DIN standard, suitable for interruption fault at
both 12 and 24 kV and having not so high switching voltage to damage 12
kV transformer, and equipped with striker pin for three phase tripping. The
dimensions of fases shall comply with standard DIN 43.625 having the
length of 442 mm.

d) The fuse compartment cover shall be interlocked in such a way that it can not
be opened unless the transformer feeder switch has already been opened and

the associated earthing switch closed.

e) On-load switch with fuses shall meet the requirements in test duty No. 4 of
IEC 60420.

f) On-load switch with fuses shall be able to break transfer current according to

IEC 62271-105(2002).
| g) The fuse to be supplied shall be suitable to protect the 12 kV transformer.

h) Fuse selecting table shall be provided and sticked to the front of ring main
unit. The table shall show fuse ratings suitable for each size of protected

transformer.

/ ,
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1) The design of externally mounted fuses on ring main unit attached to the
bushing in the cable compartment directly without fuse compartment is not

acceptable.

108H8 For the ring main unit that transformer feeder(s) using circuit breaker the

protection circuit shall meet the following functions:-
a) The protective relay shall require no auxiliary power source.

b) The protective relay employed shall be coordinated with the down stream fast-
acting LV circuit breaker(s) and also with the upstream protection relay in

substation.

c) The protective relay shall have the following functions:-
cl) Instantaneous phase and earth fault overcurrent.
c2) Time delay phase and earth fault overcurrent.

c3) The instantaneous tripping (for both phase and earth fault) shall be not
more than 1,200 A.

MEA reserves the right to specify the capacity of the transformer to be protected

for each ring main unit i.e. the range of capacity of transformer shall be submitted

for approval.

108H9 The following interlocks and padlocks are required.

a) The ring main unit for primary selective cable feeder shall have mechanical
interlock and key interlock so that only one cable feeder switch can be closed
at a time, the other ring main unit shall be prepared to have such interlock in
the future. In case the switch is motor operated, Electrical interlock of the

same function shall also be supplied.

b) The cable feeder switches and associated earthing switches, the transformer
feeder switch and associated earthing switch shall have mechanical interlock

so that the operator cannot close and earth at the same time.

c) The earthing switch and associated cable compartment opening cover shall
have mechanical interlock so that the operator cannot open the cover unless

the earthing switch is closed.

d) Padlock for each load break switch and earthing switch to enable locking in

_either "open" or "closed" position.

e) Necessary interlocks and padlocks for personnel safety and prevent

misoperation. 7
108dt(08-2016)rev 8116y, /-
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The cable feeder will be connected to 12/20 kV single core copper cable of 400
mmz, 240 mm* or 70 mm? and the current rating of the cable connector system

shall be 600 A.

The transformer feeder(s) shall be connected to 70 or 240 mm? single core cable
only.

Cable connectors for all feeders shall be supplied. The number and size shall be
according to those specified in description of supply in price proposal.'

All parts required for cable connection shall be furnished. Cable connections of

the ring main unit shall meet the following requirements:-

a) Having cable compartment for personal safety and being free from vermin by
installation of bottom plate and cable glands. The cable connection shall be
touchable type. The cable compartment shall be arranged so that access to
cable can be from the front only. Cable connection from the side of ring main

unit is not acceptable.

b) Be disconnected and then reconnected without damaging any part of the
connection systems, compatible with EN 50181 standard. The connectors for
cable feeder shail be bolt-on type only.

c) Being suitable for 12/20 kV copper cable, cross-linked polyethylene

insulated, copper wire screen and PE jacketed having the size and dimension

as shown below.

Size (mm?) 400 mm? 240 mm? 70 mm®

Conductor diameter (mm) | 23.16-23.62 | 18.29-18.65 | 9.63-9.83

Dia. Over insulation (mm) 35.4-38.9 30.5-33.4 21.7-23.9

Overall diameter (mm) 44.5-48.0 39.7-42.2 28.0-30.0

The ring main unit shall be furnished as the follows:-

a) Fault indicator(s) with automatic indication resetting on each phase of the

incoming feeders. The recommended trip current shall be proposed for

approval. The fault indicator shall prevent false tripping due to inrush
conditions caused by operation of substation breakers. The position of the

indicator(s) shall be shown at the front of the ring main unit.

i~
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In addition, each fault indicator(s) for DMS system shall be provided at least
1 (one) auxiliary contact or provided Modbus/RS485 for connecting with
FRTU.

Facilities to make applied voltage test at the cable feeders.

Facilities to check whether the gas container is suitable for operation and
interruption or not. If liquid-filled pressure gauge is supplied, it shall be of
the type with pressure compensation film for installation in high temperature
transformer room or equal.

For DMS system, the facilities to check SF¢ gas container shall be pressure
gauge. Each pressure gauge shall be provided at least 1 (one) auxiliary

contact or provided Modbus/RS485 for connecting with FRTU.

108H12 Each phase of cable feeder shall be provided with voltage indicating lamps to

indicate whether it is live or dead.

108H13 The minimum of two earthing points shall be provided for each ring main unit.

All parts shall be earthed to these points. The earthing points shall be made of

non-corrosive material throughout, such as stainless steel.

108H14 The ring main unit shall be provided with suitable lifting facilities.

1081 Specific Requirement for Automatic Transfer Function (ATF) (If specified)

108I1 Two types of automatic transfer function are defined as follows:-

Type ATF-1

Type ATF-1I

The type of ATF shall be as specified in the description of supplied. Guarantee

period of automatic transfer function shall not be less than 2 (two) years.

10812 Specific requirement for ATF-I automatic transfer function shall be as follows:-

a)

b)

108dt(08-2016)rev

The automatic transfer function shall automatically transfer load from
unhealthy feeder to healthy feeder with time delay adjustable between 1 - 5
seconds. Loss of voltage shall be detected from one of any three phases.
Adjustable delay time means delay time only not including operating time of

switch.

ATEF shall have no preferred feeder switching position.

Facilities for manual operation (both mechanical and electrical operation) in
case of the automatic transfer system fails to function shall be provided. 7
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The automatic transfer function shall be blocked when the fault occurs at load

side.

The auxiliary power supply for control circuit, motor for spring-charged
mechanism of load break switch shall be 230 Vac 50 Hz single phase from
MEA’s secondary system. Other facilities for convert power supply to suit

above equipment shall be provided.

In case an uninterruptible power supply(UPS) is required as specified in price

proposal, UPS shall meet the following requirement:-

- UPS type : voltage and frequency independent (on line).
- UPS rating : not less than 1,000 VA, 50 Hz.

- Output wave form : sine wave, 230 Vac + 2%.

- Output harmonic distortion : < 3% for linear load

- Back up time at full load not less than 5 minutes.

- Battery type : sealed lead acid maintenance free.

The alarm indicator and alarm contact used for AC. power supply loss

indication and signal shall be provided.

All wiring between the ring main unit and ATF control circuit shall be
completed from the factory. Terminal blocks shall be provided for these
wirings. Wiring diagram for ATF control circuit shall be provided at ring

main unit.

Automatic transfer control circuit shall be provided in the control box with the

following switches and indicators at the front of control box:-

gl) 3 position selector switch OFF / MANUAL / AUTO.
OFF — switch off all auxiliary power for motor control circuit.
MANUAL - disable automatic transfer function.
AUTO — enable automatic transfer function

g2) ON / OFF push button switch for each incoming feeder. (Manual mode
only).

g3) Switch position indicator for each incoming feeder [OPEN(green) and
CLOSE(red)].

/8
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h) The automatic transfer function having different characteristics from above
requirement may be proposed but subjected to MEA’s approval.

10813 ATF-II automatic transfer function shall be the same as ATF-I except the

following;:-

a) The mechanism shall automatically transfer load from preferred feeder to an
emergency feeder having time delay adjustable between 0.1-5.0 seconds when
the loss in any phase of the preferred feeder voltage occurs. It shall return the
load to the preferred having time delay adjustable between 5-120 seconds

when the voltage in all phases is restored.

b) There shall be no interruption of supply or voltage down event when the
switch return the load to the preferred feeder (by closing the preferred feeder

switch before emergency feeder switch is opened).

¢) The auxiliary power supply for control circuit, motor for spring-charged
mechanism of load break switch shall be 230 Vac 50 Hz single phase from
MEA’s secondary system. Other facilities for convert power supply to suit
above equipment shall be provided. The UPS as specified in clause 10812 d)

- shall be supplied with every ring main unit.

d) The preferred line shall be selectable from either feeders.

e) The automatic transfer function shall be blocked when the fault occurs at load

side or the emergency feeder voltage is absent.
108J General Requirements
108J1 Sufficient SF¢ gas, all cable sealing end materials and other materials required for

installation and initial operation of the ring main unit shall be furnished and

delivered at the same time as the ring main unit.

108J2 All special tools and accessories required for the installation, normal operation,
maintenance and if necessary, functional testing of equipment shall be furnished

and shall be quoted as schedule in the Description of Supplies.

108J3 The ring main unit may be installed outdoors in metal enclosure exposed to direct
sunlight. Protective relays ‘provided shall be of the type suitable for such

installation.

//
V4
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108J4 Maximum dimensions and weight of the ring main unit shall be as follows:-

Dimension and weight for RMU including motor operating mechanism

type width (mm)| depth* height Weight*

(mm) (mm) (kg)

2 1IN, 1 FUSE 1220 850 1760 370

2 IN, 2 FUSE 1700 850 1760 485
2IN1CB (2006 A) 1220 850 1760 565
2IN2CB (200 A) 1700 850 1760 565
2IN1CB (400 A) 1220 850 2100 565
2IN2CB (400 A) 1700 850 2100 875

Note * For double cable termination, the depth and weight of RMU can be

more than those specified in the table.

Dimension and weight for RMU excluding motor operating mechanism

T};pe width (mm) (depth (mm)| height weight
(mm) (kg)
2 1IN, 1 FUSE 1220 850 1760 350
2 IN, 2 FUSE 1700 850 1760 470
2IN1CB (200 A) 1220 850 1760 550
2IN2CB (200 A) 1700 850 1760 550
2IN1CB (400 A) 1220 850 2000 550
2IN 2 CB (400 A) 1700 850 2000 860

Dimension for RMU with Automatic Transfer function
type width (mm) depth (mm) | height (mm)

2IN1CB (200 A, 400 A) 2000 1100 2000

108J5 Nameplate shall contain all essential information including the corresponding

purchase contract number.

108dt(08-2016)rev

he

/08/16)

[t

/ lete



SPEC. NO. 108 : 08-2016
PAGE 14

108K Additional Requirement for Packing

If any parts are packed in the cartons for containerized shipment, the cartons shall be

arranged into pallets so as to facilitate their movement by forklift trucks.
108L Additional Requirement for Responsibility

If any ring main unit is damaged within the guaranteed period, the manufacturer shall
promptly investigate, repair or replace it. The replacement shall reach MEA within 180

days after being first informed otherwise the performance security shall be forfeited.

108M Additional Requirement for Qutdoor Type Enclosure (For Ring Main Unit with
Outdoor Enclosure) (If required)

108M1 The ring main unit shali be totally installed in the enclosure, the enclosure shall
be designed such that MEA can lift the total unit (ring main unit and enclosure)
without deformation i.e. the outdoor enclosure shall be provided with suitable
base frame, lifting facilities and fastening means for fastening the unit to
platform or foundation. Degree of protection for the enclosure shall not be less
than IP54. The RMU shall be factory assembled in the enclosure. All parts and

any necessary installation materials shall be completely furnished.

108M2 The enclosure shall be made of galvanized steel or equal. The thickness shall be
not less than 2.5 mm for rear, side and door, 3 mm for main frame and 4 mm for
foundation frame. The structure of enclosure shall be strong enough to support

the gross weight of all equipment. All metallic parts shall be grounded.
108M3 The enclosure shall be provided with suitable base frame for fixing RMU.

198M4 The roof of the enclosure shall be inclined to drain the rain to the front of

enclosure and shall be removable type.

108MS5 All metal surface shall be treated to protect them against corrosion and finished
with final coat of top quality paint in light grey RAL 9002 or equivalent. The
painting process shall be described in the bid. The manufacturer shall be able to
prove that the selected process can protect the surface against corrosion when
exposed to humid, polluted big city sea coast atmosphere. It shall also possess
excellent surface adhesion and reasonably immune to abrasion and external

impact.

4 p
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108M6 The enclosure shall be provided with warning sign according to figure 1 at the

front door.

0

sy
‘duaTedeta

20 cm.

A

30 cm.
Figure 1
108M7 The enclosure shall be supplied with master key for all doors and all supplied

enclosures. Preferable to be the same as previously supplied.

108M8 The earthing point shall be provided and shall be made of non-corrosive

material.

108M9 Cable glands or equivalent shall be furnished at every cable entries so that the

dust protected and vermin proof properties of the enclosure can be retained.
108N Additional Requirement for ring main unit with DMS system

The additional accessories shall be supplied as the followings:-

a) Voltage sensor shall be provided for each phase of the incoming feeder and shall be
able to send the voltage value to the FRTU. Voltage sensor shall be resistive type
with 1% accuracy or better according to IEC 61869-7. Voltage sensor shall be
installed with bolt-on type cable connector only; otherwise such offer shall not be
considered.

b) Current transfmmer.according to IEC 61869-2 or current sensor according to IEC
61869-8 shall be provided for each phase of the incoming and outgoing feeder and
shall be able to send the current value to the FRTU. The accuracy shall be 1% or
better.

c) UPS shall be provided and shall meet the minimum following requirement:-

- UPS type : DC UPS.

Voltage input/output : 230 Vac/24 Vdc.

Current output : 20 A or better.

Back up time at full load : not less than 5 minutes.

108d1(08-2016)rev ©8118)  /oof
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- Back up time at partial load (100 VA) : not less than 2 hours.

- Battery type : Lithium-ion or Ni-MH with at least 2 years service life at 50°C. The
battery charger shall be suitable for each type of battery and help extend battery

service life.

- UPS shall be able to send alarm signal to FRTU when battery nears end it of life.
d) Feeder remote terminal unit (FRTU) (see FRTU specification).
All accessories and wiring shall be completed from the factory except the equipment will

be installed while terminating cable simultaneously. Terminal blocks shall be provided

for these wirings. Wiring diagram shall be provided at ring main unit.
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A) RMU with outgoing 200 A switch-fuse

Manufacturer Model Country of origin
Siemens 8DJH Germany
ABB SafeRing - Norway
Ormazabal CGMCOSMOS Spain

B) RMU with outgoing 200 A circuit breaker

Manufacturer Model Country of origin
Lucy Electric AEGIS+ Thailand
Schneider Electric RM6 Thailand

C) RMU with outgoing with 400A CB

Manufacturer Model Country of origin
- Lucy Electric AEGIS+ Thailand
Schneider Electric RMé6 Thailand
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