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PASACHEHWE 2

KbM npoueaypa Ha gorosapsHe c obasneHune ¢ npegmeT: [LloctaBKa v BbBeXKAaHe B eKCNi0aTauma Ha
cUcTema 3a HeNPeKbCHAT OH-NaliH MOHUTOPUHT HA YacTUYHUTE pa3pAaau Ha 4 reHepaTopa B TEL,
KoHtyplno6an Mapuua U3ToK 3, ped. No 28-51-15

Bbvnpoc 1
B pokymeHT 90MKAOO-PB401 1. 4.2.2 € U3NUCKAHO CNegHoTo:

,CeH3opume Ha Yacmu4yHume paspsadu mpsabea 0a ca 8 cbomeemcmsue ¢ IEC 60044-2 u IEC 60538, cvc
cie0HUMe U3UCKBAHUA:

® HOMUHQ/HO HarnpexeHue cbaaacHo cmaHoapm IEC 60694 u HOMUHAAHOMO HanpexceHue Ha

eeHepamopa,”

Mpwu ToBa 06aye He e OTYEHEHO, Ye:

IEC 60044-2 ce npunara KbM HOBU MHAYKTMBHW HanpeXeHOoBU TPAHCHOPMATOPU, MNOA3BAHU C ENEKTPUYECKM
N3MepBaTeNHU NPUBOPU N eNEKTPUYECKM 3aLUUTHU YCTPOMCTBA Npu YecTtoTn oT 15 ao 100 Hz. To3u ctaHAapT
Ce 0THacA OCHOBHO 3a TPaHCHOPMATOPK C pa3aeiHU HAMOTKM, HO CbLUO M 3a aBTOTpaHcPopmaTopu.

IEC 60538 e U3TEI/IEH, He e Beue B ynoTpeba u Toli belle 3a eNeKkTprMyeckn Kabenu, NPOBOAHULN U HKULM:
MeTOoAM 3a TeCTBaHE Ha NOMETUIeHOBA M301aLuMA U OOBUBKU.

IEC 60694 ce npwunara, AOKOJKOTO He e crneundmumpaHo no Apyr HauMH B cboTBeTHWU IEC cTaHaapTn, Kbm
BCMYKM pasnpegenvtenHn ypenbu 3a MOHTA)K Ha 3aKPUTO M OTKPUTO, 3a paboTa npu 4yectoTm [0 W
BKAtoUNTENHO 60 Hz npn HanpexeHuAa Hag 1000 V.

Mma IEC cTaHgapT, cneumanHo HanucaH 3a OH JIAMH MOHWTOPUHI Ha YaCTUYHWM Pa3pPAAM Ha BLPTALM ce
mawmnHn  (IEC  60034-27-2, http://webstore.iec.ch/preview/info iec60034-27-2%7Bed1.0%7Den.pdf) n
HerosuAT pasgen 6.4 onncea U3NCKBAHMATA 3@ CEH30PUTE 3@ YAaCTUUYHW Pa3pPAaMU, BKAKOUYUTENHO KOHCTPYKLUA,
M3NUTBAHE N Ha4EeXKAHOCT.

BbnpochT HM rnacu:
3aLl0 He e U3NCKaHO CEH30pPUTE 3a YAaCTUYHM PaspALM 43 OTFOBAPAT Ha NPUAOKMMUA cTaHaapT? Kak aa 6baat
npeanoXeHn ceHsopm no ctaHaaptTM HEMPUNOXKNMMUM Kbm TO3M NpoayKT?

OTroBop 1
3anuncaHuTe B TeXHMYECKaTa cneunduKauma cTaHaAapTM CneaBa ga ce npuaaraT KbM CbOTBETHUTE €/IeMEHTU Ha

CMCTEMATA AOKO/KOTO ca NPUNOKUMKN B 061aCTUTE Ha TAXHOTO AeNCTBUE.
Mo-cneuymanHo B TEKCTA Ha cneundmKkaumnaTa:
® BMecCcTO oTMeHeHua ctaHaapt IEC 60044-2 pa ce mma npeasug ctaHgapt IEC 61869-1 Instrument
transformers - Part 1: General requirements

® OoTMeHeHuAaT ctaHaapT IEC 60538 ga He ce B3ema npeasua.

® BMecCTO OTMeHeHMA ctaHaapT IEC 60694 aa ce uma npeasua IEC 62271-1 High-voltage switchgear and
controlgear - Part 1: Common specifications.

MpeanaraHaTa cMcTeMa 3a OHAMH MOHUTOPUHT Ha YaCTUYHWM PaspAaM, KaTo Usano, Aa OTroBapsa Ha CTaHZapT
IEC 60034-27-2 Rotating electrical machines — Part 27-2: On-line partial discharge measurements on the stator
winding insulation of rotating electrical machines.
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Bbnpoc 2
B 1. 4.1.1 oT TexHMyeckaTa cneumduKaumsa e U3UCKAHO BCUMYKM pasMepu ga O6baaT HanmMcaHU B MepHUTe

eamHuum Sl. Moxke nm PD nsmepBaHuATa aa 6baaT M3paseHu BbB Bontose?

OTtroBop 2
[a. O6MYaitHUTE OTKIOHEHUS U BCUYKM NPOU3BOAHU Ha MepHUTe eauHuum Sl ca gonyctumum (Hanp.: kV, kW/h,

pF, ns, n T.H.) pyru cuctemu (Kato Imperial, CGS 1 T.H.) ca npMemInBM CamMo, aKo eKBUBAJZIEHTHATa CTOMHOCT B
eamHnum Sl cblo e gageHa.

Bbnpoc 3
OTHocHO T. 4.2.3 - OnucaHWe Ha anapmMuTe OT TEXHMYECKaTa cneunduKauma MOXKEM Aa NpefoCcTaBuUMm

OMMCAHUATA Ha Bb3MOXKHUTE afapmun, obade HWe Npeasiarame, anapmute ga 6vAaT HaCTPOEHU OT TEXHUYECKU
ekun Ha TELL Mapuua. PenenHunaTt msxons e ¢ HO/H3 penera, ocurypsasaliy anapma Bb3 OCHOBa Ha
onpeaeneHus npar Ha usmepeHna Qmax 1 YyectoTata Ha NOBTOPEHME, NO BPEME Ha cecumTe 3a cbbupaHeTo Ha
[AHHW 33 YaCcTUYHUTE pa3pagu. AnapmaTa We ce 3a4eiCcTBa, KoraTo ca AOCTUIHATK NparoseTe e4HOBPEMEHHO
no amnantyga Qmax M NO Temn Ha NOBTOpeHMUe.

Te3u rpaHMuM We 6bAaT onpeseneHm oT y4acTHMKa B Tbpra C TeXxHM4Yeckus ekun Ha TEL, Mapuua.

OTtroBsop 3
TexHMyecKaTa cneumdmKkaumsa U3McKea ga 6bae AafleHO ONMCaHUE U CMUCBK Ha aflapMKUTE, Taka, Ye a3 MOXKe

Aa Ce OUEHAT Bb3MOXHOCTUTE Ha NPpeasioeHaTa CUCTtema. HaCTpOVIKMTe 1M BUOOBETE a/1apMU Ca 0b6eKT Ha
NnpoMAHa No BpeMe Ha NPOEKTUPAHETO U NYCKAHETO B eKCN/10aTaunA Ha CUuctemarta.

JaTta: 20.04.2015 To3u AOKYMEHT e NOAMNUCaH C eNeKTPOHeH noanuc
/M3paneH Ha BaneHTMHa MaHeBa — MMb/IHOMOLWHUK /
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Letter of Clarification 2

to public procurement procedure for negotiation with announcement with subject:
Supply and commissioning of a system for continuous on-line Partial Discharge Monitoring for 4 generators
in ContourGlobal Maritsa East 3 TPP, ref. No: 28-51-15

Question 1
In document 90MKAOO-PB401 p. 4.2.2 following is required::

The PD sensors shall comply with IEC 60044-2 and IEC 60538 with the following minimum requirements:
e rated voltage according to IEC 60694 Standard and the rated voltage of the generator;

However it is not taken into consideration that:

IEC 60044-2 applies to new inductive voltage transformers used in electrical measuring instruments and
electrical protective devices at frequencies from 15 to 100 Hz. This standard applies mainly to transformers
with separate windings and also for the autotransformers.

IEC 60538 is withdrawn and it was about electric cables and wires: testing methods for insulation polyethylene
liners.

IEC 60694 applies, as far as it is otherwise specified in the relevant IEC standards, for all distribution
switchgears for installation indoors and outdoors for frequencies up to and including 60 Hz and for voltages
above 1000 V.

There is IEC standard, specially written for on-line monitoring of PD of rotating machines (IEC 60034-27-2,
http://webstore.iec.ch/preview/info _iec60034-27-2%7Bed1.0%7Den.pdf) as its section 6.4 describes the
requirements for partial discharge sensors, including design, testing and reliability.

Why is not required partial discharge sensors to meet the applicable standard? How to be proposed sensors
under standards inapplicable to this product?

Answer 1
The standards written in the technical specification should be applied to the relevant elements of the system
as far as applicable in the field of their effect.
In particular, in the text of the specification:
e instead of the withdrawn standard IEC 60044-2 to be considered the standard IEC 61869-1 Instrument
transformers - Part 1: General requirements.

e withdrawn standard IEC 60538 should not be taken into account.

e instead of the withdrawn standard IEC 60694 to be considered IEC 62271-1 High-voltage switchgear
and controlgear - Part 1: Common specifications.

The proposed system for online monitoring of partial discharges, as a whole, should meet the standard IEC
60034-27-2 Rotating electrical machines - Part 27-2: On-line partial discharge measurements on the stator
winding insulation of rotating electrical machines.
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Question 2

In p. 4.1.1 from the technical specification it is required all sizes shall be written in Sl units of measurement.
Can the PD measurement be displayed in Volts?

Answer 2

Yes. Common deviations and all derivatives of S| units of measurement are acceptable (e.g.: kV, kW/h, pF, ns,
etc.)

Other systems (like Imperial, CGS, etc.) are acceptable if the equivalent value in Sl units is given as well.

Question 3

Referring to p. 4.2.3 - Description of alarms from the technical specification we can provide the descriptions of
the potential alarms available however we suggest alarms to be setup by TPP Maritsa technical team. The
Relay Output is a NO/NC relay that provides an alarm output based on a Threshold set on the measured Qmax
and repetition rate during a PD acquisition in a monitoring session. The alarm would be triggered when both
Qmax amplitude and Repetition Rate thresholds are met.

These limit will be set by the Bidder with TPP Maritsa tecnical team’s input.

Answer 3

The technical specification requires a description and a list of the alarms to be provided in order to assess the
capabilities of the proposed system. The settings and kinds of alarms are subject to change during design and
commissioning of the system.

Date: 20.04.2015 This document is signed via electronic signature
/Issued to Valentina Maneva — Proxy /
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