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It’s efficiency that counts -
types 8DNS8, 8DN9, 8DQ1 and

T 4 ")
With a bay width of only 0.8 m, our 8DNB is the ; ,f.; AN smallest switchgear is\the
most compaci switchgear in the world for a rated : - B ] i BENEG for 72.5 kV with a bay,
voltage up to 145 kV. ‘ K \ X, 5 width of only 650 mm. *,
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Efficiency, _,s-é’ffety, and reliability are the factors

that chardcterize our various gas-insulated
switchgear types in the rated voltage range from
72.5 to 800 kV. The high standard of our products
and services results from the comprehensive
experience we have been able to gain from installing
more than 17,000 switchgear bays in over 2,000
gas-insulated high-voltage substations and from
more than 230,000 bay-operating years.

The type designations of our switchgear: 8DN8,
8DN9, 8DQ1, and 8DR1.

The latest results from research and production
procedures are constantly being incorporated into
development and manufacture to produce the very
. latest state of the art. This is what makes these four
GIS types so efficient, effective, and economical.

Low investment costs

Our 8DN8 and 8DN9 switchgear are the most
compact in the world. Cur 8DN8, for example, takes
up only 50% of the space comparable gas-insulated
switchgear requires for a rated voltage up to 145 kv,
This is achieved by a bay width of only 0.B mand a
bay-integrated control cubicle. The compact hay
design and the aluminum enclosures result in fow
weight of the switchgear and, therefore, reduced
load on foundations and building floors. For out-
door installation, the highly integrated switchgear
series is a space-saving alternative.

Cutdoor GIS BDNS
(HIS switchgear, 5-circuit-
breaker H-arrangement),

The transport units of our switch-
gear are fully preassembled and
tested at the factory.

Reliable, practically maintenance-free operation

Thanks to their high levels of performance and
quality, our switchgear types are practically
maintenance-free. The corrosion-free enclosures
and the self-lubricating motor drives ensure a long
service life. The main contacts of circuit breakers,
disconnectors, and earthing switches are designed
for long service life. The first inspection is due after
25 years.

Short delivery and installation times

Our computer-aided engineering tools and flexible
logistics enable us to erect turnkey substations with-
in a very short period. For examptle, the shipment

of 8DNS and 8DN9 bays as fully preassembled and
factory-tested units makes for uncomplicated and
rapid installation.

Tailored sofutions

With few basic modules, we can configure any
circuit variant you desire. This enables us to offer
solutions tailored to existing buildings. We can also
provide you with a control and protection system
to suit your own particular needs — from conven-
tional control 1o process-bus-capable digital bay-
control systems — whether with conventional
transducer or modern current and voltage sensors.

Your benefits:
B fow investment costs due to low space require-
ments and short delivery and installation times

B Jow operating costs due to low maintenance,
high availability, and reliability and a lifetime
of more than 50 years.

With the help of our computer-
sided engineering tools, we can
configure turnkey substations
within a very short pericd.

Our highly integrated switching
station requires minimat space
even as arfputdoor installation.




Safety combined with
reliability and high availability

Even undes the most
extreme conditions,
you can rely on our
eqguipment.

Due to its compact
design and low levels of
operating noise ...

... our gas-insulated

well suited for use in
urban areas.

switchgear is particulariy

At power supply utilities, in industry, at municipal
facilities, in hospitals, or in extensive residential
areas with their own power supply system — wher-
ever you are, great demands are made on substa-
tions in terms of safety and reliability. Our 8DN9
switchgear with its rated voltage of up to 245 kV
encompasses all the advantages of metal-clad
design.

Highly reliable

The electromagnetic compatibility of the switchgear
design, both externally and internally, prevents
interference voltages and overvoltages. Our proven
sealing system limits gas leakage to less than 0.5%
per gas compartment per year.

Safety for the operating personnel

Our enclosures feature an extraordinarily high de-
gree of mechanical stability and resistance to arcing.
Modern calculation systems and tests have proven
that the IEC safety standards are more than fulfilled.
In the case of an impermissible rise in pressure,
bursting discs in each gas compartment ensure an
efficient pressure relief. Diverters lead the escaping
gas off to harmless directions.

Your benefits:
B high safety of operation and high availability
due to low gas leakage

B saftey for your operating personnel due to
high safety standards of the switchgear,







Support - attractive through

our proximity to the customer

We build turnkey

disposal - not only

of planning and
implementation, but

of your switchgear.

substations — the way
you want them to be.

We are always at your

ihroughout all phases

also during the operation

Our highly integrated
8DQ1 switchgear - the
almost maintenance-
free soluticn

for outdoor use.

Cooperation right from the beginning: this is what
we consider to be “attractive support” for our custo-
mers. From the initial idea, progressing through the
phase of implementation and ending with compre-
hensive after-sales service — we are at your disposal:
24 hours a day and always close at hand. We offer
this complete and comprehensive range of services
for all our switchgear types - including the 8bQ1
with a rated voltage of up to 550 kV.

individual and just as required

We provide you with constant project-related con-
sulting and support right from the first moment you
contact us, throughout the power system planning
phase and up to putting your switchgear into ser-
vice. We will assemble your switchgear just the way
you want it; and all you will have to do is to turn
the key. We will also train your personnel to a corre-
spondingly high standard to make them become
familiar with the ins and outs of your switchgear and
competent in its use. And you don't even have to
worry about maintenance work. Our gas-insulated
switchgear does indeed require vary little mainte-
nance, but if and when it should become necessary
to carry out any work, we are on hand at ali times.
We can also come to your aid when you want to dis-
pose off your old switchgear.

Your benefit:
An attractive, competent partnership wi
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Phone +49 91 31/7-3 46 60 Namef/Company
Fax  +499131/7-34662
E-mail: h-gis.ptd@siemens.com
www.hv-substations.com

Street

City {incl, postal code/country)

Telephone/Fax

E-mail

Please send me more information on the following topics:

3 HiS CB-ROM

Ol HIS — Highly Integrated Switchgear up to 145 kV

1 Gas-insulated switchgear up to 145 kV

[l Gas-insulated switchgear up to 245 kV

[) HIS — Highly Integrated Switchgear up to 550 k¥

[0 Gas-insulated switchgear up to 550 kV .
[0 Container-type substations

[ further copies of this brochure
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Published by and copyright © 2008 if you would like more information Power Transmission Division
Siemens AG please get In towch with your Order No. ES0001-G620-A101-V6-
Energy Sector Siemens contact or our Customer Printed in Germany
Postfach 32 20 Support Center. Dispo 30080
08 op : fbs 1343 61/14456 103327 WS 07082.0
91050 Erlangen, Germany Phone: +49180/524 70 00
Fax: +49 180/524 24 71
www.siemens.comlenergy {Charges depending on provider)

E-mail: support.energy@siemens.com
www.siemens.comlenergy-support

or its associated companies or the particular owners in each case.
Subject to change without prior notice. The information in this document contains general descriptions of the technical options available, which do not a
have to be present in individual cases. The required features should therefore be specified in each individual case at the time of closing the contract.

Printed on elementary chlorine-free paper,

All rights reserved. Trademarks or product names used in 1his document are the property of Siemens AG b
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Hsuckeauusma cRpaso KORMpora supxy
KOPOIUARIA 30 eREKIPOYENMPANIINE € 2A3060
wsonupann KPY ce painuiasam & sasucumoc
OIH MECINARIA, HA KOUMO €& HOMUDAM, i
KOHKPETHHUME UM OKGAHI CRedil.
Helicmeumennume ammocepuu yenosus ua
OXORHAMA CPEGA HA CHPOUTMERANG HA0NadKd
H EReXIPOYEHINPXRANIGE C 2a3660 1E0NUPAHY
KPY 1 8 wsonupant cupamo eaNARUEMO Ha
OKORHAING £PLOT SLMPRUHI HOMENeHUA,
KuOenio Colijo Iaxka tzpae pors i
OIMHOCIINERHTING ENAXCHOCIR, ONpedenant
LFUCKGANURTHE CRPAMO KONTIPON 8LDXY
xopozusma. Onepantopent e OTvxceN od ce
cLobpasAsa ¢ max.

Heiicmaumentunte ammMocgepii Yerosua Ha
OKORHamMa cpeda Mozam Oa Gvdant onpedeaeit
CH2IACHO:

ISO 9223 waie ISO [2944-2 vamo xamezopus na
KOposutinoc Wl

TEC 606721-3-3 / IEC 60721-3-4 xracupunupariit
KAMO KAACOSE Ha (IMOCGEPHY 1 KAUMAIIHTHI
YORoaus Ha GROIRMNA cpeda AN

Krac wa Cusenc 3a 3aupuma cpeupy kopoiis
{eonc. obacrenuemo ¥ mabuyamal,

Roareose wa Sermeny 3 3agime ey
rupoiny Jemupume xracose Ha Siemens 3a
3apuma cpetyy koposua HopMaieH € 2akplimu
nosengenun ", “Hopmanen e mnmocepmi
yerosus”, "Creyuien e 3aKpunii _osetjenna’
u “Cneyuaren 8 ammocdepiu yenosua™ ce
basupan 1a paboRHIAIE YCROBUA, OHNCGHY &
IEC 62271-1.

Tesu wemupn kracose va 3aupInG cpeiy
KOPO3IUA C€ PAIRNAGAIN OCHOSHO Mencd)y
HopMamHume U

1

cHeljuaRntine pabomuy YeAGEUs 1 Mexcdy
MOHINANCA 6 IAKPUHN HOMEIEHIA 1t O3 N

OINKpARRO,

Tesut yemupn xracose ka squpona cpeig
KOPO3INA €€ PASTIMALAN OCHOSHO MOy
HOPMARHININEG 1 CREYHATHIIME PABORTHIL YCROGYA 1
MENCOY MONMANCH € FAKPUMN HOMEUEHUR U
mozt a omxpumo. Hipazosime cmoitiocnu na
KOHKpEntHiine Kaacose Na sauuma wa Cusmeite cq
deghumupantt & mabawya cvzracno dadewiane
KAACOSE N KAMEZOPUN Ha HeXytime

SANHAHI MENCOYHAPODHN HODAN.

Custeric AT npenopeusa deunupanemo na
Delicmsumennime amuocQepru yeaosus na
OKOTHMNG CPE0d KMo KAMEZOPUA HA KOPOINA
cwenacro IS0 9223, saujomo cavo moezasa ce
OIYUIMANT 6CUTRU CLOMBENINY ERUAIHUA HO
OHINOWERYE HO QRIMGCDEPHaNE KOPOINA.,

,?(’l}!ll}ll!l(tlﬁ N KigHecapiein 14 Koifludiin
contienn 1561 9223

Hedumnyuama va kamezapurma wa yoposus
cveracno IS0 9223 ua basama wa 3abGu om
Koposus (a6 Ha imezro) 3a Memainy obpazyu
Ot GLHURI docmasyuyl cned edna 2500 e
HOHACHIOA{EM HAT-RECHUAN 1 HAIT-YCRIOTINE
CHPAMG 2PeIXY MEOO 30 onpedensne Ha N,
amvoceprama xopozia. Husomo wa
RecugypHoch e +5%




Normai operating conditions Special operaling conditions
1EC 62271-1 . Outdoor , Outdoor
Interior area installation Interior area installation
Stemens coffosion
protection class Indcor Normal Outdoor Normal Indoor Special Outdoor Special
IEC 80721-3-3 3C1R, 3C1L, 3CA - 3C2, 3C3, 304 -
IEC 60721-3-4 - 4CH, 402 - 403, 404
1SO 12044-2. €1,C2 C1,82,C3 C3, C4, C5-M,CB C4, C514, C6-|
180 9223 €1, c2 1,82, €3 €3,C4,C5,CX C4,C6, CX
] average S 985% at 24h
Rel. humidity and £50% at1 100 % S100 % £100 %
month
Remark: From the spetification of a degree of poliution 1o IEC 60815-1 (Selection of isolalors in high vollage oAds in consideration of
polivtion) the actual cotrasion loads are only panly dadvable.

He ce npentoproyed oleHRBANENO HA KAME2OPUAIMA HA KOPOIUA
(HOPMAMUEHA WUTH HHGOPMAMUEHA), MBI RAMO HUBOINO Ha
HECRZYPHOCI & MHO20 8icoKo (-5026 do + 100% 3a paintwa om 5%
no degunnyin).

HeRcHo oncaiie Ra MeCTHONONOXCEHIENO, G poda Ha
“zpadcxa 3ona " wr “Mawu zpadose” He dasam HUKAKEE
HHGOPIIYIST OMNOCHO dellchBITEeRHIR Mosdp U He ca
HoOxodAuH 30 DeIHUDARENO HQ KNe20PpHAIT Ha KOPO3UA.

RUumacsops 58 B GIHaHIEORG e oK podu

coaacng IEC 60721

JIpyz semod 3a kaniez0pusaun Ha OelCRGUMEANIEnE amMocgepry
YCROGUR HA OKOAHMNRA cpeda ce bazipa HA HPAZeSINIE CRIGIHOCIIN
HA MUCHIRNE HO XUANHECKY 6ENecmea (MOPCKL eMUCHH,
npoMUIReHE eMuCUT) 8 amvochepama.

Teaut npazoeit CMOITHOCIN Ha EAMUCUITNE HE XUMUYECKH gelijecmed
ca depunupantt 8 IEC 60721-3-3 (evmpenna 3ona) 1 1EC 60721-3-
4 (SvHUNG 30HG) RAMO |, XUMINECKI GRINUGHY gelijechen”” npu
VOAGSHANKE HA OKOTHAMA EPeOa.

3{"11,1””‘” R Kojoitis

Ha Bazama na undopMaiyuama, 0adena Ha onepamopd oMHOCHD
SelicIMENTERNUNE QIMOCEPHI BIIAHIA KA OKOTHAMA cpeda,
enexmpoyesmpanume ¢ eazsoso wonipann KP'Y ca obopydeanu cec
AU O KOPOIIA. B CRYMATN Ha RMCealy il DauKY, HOPMAaTHIME
EXCRAGDNALNONRN YER08INA 1e ce Hptemamn cveracko TEC 62271-1 u
e Bvle YOmanoseHa eONd CanoapInia 3aufLmIa ol Koposia.
Sauponama cpenfy Koposia, usnoassana om Cusenc, ce bazupa na
QNa CHEYUATHE KOMBUHQIIA OIN CUCINEMCT € HOXPUTHNR, MEIICTHN
HOKPUMNA (HAHP., HORUHKOBANY) 1 USNORIBANEMO HA YCRIONYusH
cpengy kopoita mamepuan, Tasu O KOpo3ia
HpeOcmaenAsd PESYMIAM ON MHO20200UNIEH CEEMOBEH onumt 1
KOMKDEMRAMA KOMBUHAYNSA om deiicmeatyl haxmnopl ocneypsea
edno nepdheximio peltentie 3a SNIANAaMA cpeliyy Kopo3ls 3a
eaekmpoeRmpanime ¢ 2areso woaupmim KPY. Hopadu sucoxama
CAONCHOCTH HA (IVRKIHOHANHO OPHEHTHUPKIRGNN 3UUIma Cpeuy
KOPO3IA He € BEIMONCHO O c8 DEMOHCIRPUPA YATGCMHMMA CltcmeMa
HQ 3AUAGRATIT CPULY KOPO3UR CAMO € eDNO Bpocmo ombentssane Ha
debenunume Ha cacedeme,

Cucimesiaie ¢ noxpinnue, CbeMECIIUMNE Cbe cniaudapma 1SO
12944-5, ca npednasuavenu da uzdvpxcam 6o 13 eodun npu waii-
BHCOKA AIMOCHEPHE Q2PECUGHOCT, CHZAACHO KOHKPERIHIA KI1ac
Ha 3aL0MFa Ra Custenc.

TIpit no-HUCKI Niea HE AIMMOCHEPHA 02PECUHOCH]
EKCHAOATMANHORNILIN CPOK HA 3ANUpIMana ce yeenuuasd.

KN - cacmesnts © RONPIIRIS sat casoo isoripenn K'Y
Enexmpoyenmpanume ua Siemens ¢ zazo8e wionupatn KPY ce
HPOUBEEXNOAN! ROYHIN HIYERD OM YCMOTIia1 Na KOPo3us
MOHEPUIR Co2RACHE tcKkeantsma va DIN EN ISO 8044.
Mankusm va Bpoit vacm, w3pabonIeRN Om KEKOPOIUDHHOYCHIOTNGH
MAEPUARN o1l '-Iepflll Memaii, npemmasam IREXHOTO2IHA
QOpabomKa ¢ HAHACANE HA HOKPUNTIE CB2TICHO UBNCKEGHIAMG Ha
180 12944 1).

Texuimeckuing npeonasHit MEPKN, om poda HA HAHACAHE Ha
HPORNIBOKOHIEHZANING 3GUIUMA, DONBIHUMEANO NOHUNCABET
HUEOHO NG KOPORUA,

Turem 1t u3reRHEHNENIO HA CUCINEMAING ¢ NOKDUMIE CH2HICNO
chelfuurayusma Ha CUMeHC 3A8UCAT ON MACHOMO HA CHIpoeXca
HE eRexmpoyeHmpanama ¢ 2aseso wonupantt KPY, xoemo onavasa
GeNCMIBHMERHOMG BHIVELCHISNE GLPXY NOKPUIHUEIO HOCPEOCTHEOM
amMocdiePRITIe YCRORUR, MEXHUNECKAma iyNRyIs, cpoka Na
3L ¥ MAMEPUaNd Ha ocHosama. CbzZRACH) CRENUDUKANINIME Ha
Cusenc 30 0adeH KOMHONEHIN O 8bIMOMNCHI PATIFIHI MAEPUARTL i
npouseodcmeenu onepaptn. Tofl kamo enexmpoyenmparime ¢
2azoso 1w3oaupan KPY ce wazpaxcdam om HixonKe pazauyny
Cerigi, uPQBOMENIt OM PAIRUNHY MATHEPUAN, HE CHLIECTIay6a
e0HE eUHCIMEEHA CEMEMA ¢ NOKPIINUE 30 EREXIPOYEHIMINUK C
2azoeo paoaupany KPY.

1} 3a xamezopuume xopois 6o C3, ca docmambvut pasit om

HOHUHROBANG CIOMANG.
Siemens A K\\\
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Hawa petepenumna E T HP GS DE MF TS 3/Q/0114Ka
Darta 2012-10-09

HagexaHocT u pasnonaraemMocT Ha razoBo usonupaHa KPY tun 8DN8 Ha CumeHc

CpegHoTo speme Mexay oTkasute (MTBF), 6azupaHo Ha ronemmTe 0TKa3u NPW ekcnnoaTauus
Ha KPY Tuun 8DN8 (72 kV go 170 kV) Ha Cumenc, Bbanusa Ha > 1,600 none-roauHn (koM garta;
2012-10-08). ToBa e paBHO3Ha4HO Ha YecTOTa Ha noepeaute ot A < 0.06 noepeau / 100
roauHK 3a egHo none 8 KPY.

Cwrnacho “Cigré WG 23/02, 02/2000, ronemu nospenu Ha KPY 1967-1995" MTBF > 70
none-rofURK M YecToTa Ha nospeau ot A < 1.45 nospeau / 100 none-roauHm ce
npenopbuBart 3a KPY ao 200 kV.

Moee4e ot 59 150 none-roanun 3a 8DNB ca B excrnoaTalks Mo Lenva CBAT He3 HUKaKey
CEPUO3HU TEXHNYECKUA HEPEAHOCTH, KOUTO BuUXa A0BENY A0 3aBbPLIBAHE Ha EKCRI0aTaUMOHHUA
XUBOT Ha obopyasaHeTo Ha KPY.

OBujoTo Bpeme 3a paspellasaHe Ha NpobneMuTe Ha MACTC 3aBUCELLE OT eCTECTBOTO HA
nospesnTe U oTHEMaLLe BpeMe OT efiuH 40 HAKoMKo AHK. Moxelue aa ce nocturHe 6opaa
peakuus bnarogapeHve Ha HarmMYHOCTTa Ha Pe3epBHU HacTy! K TAXHOTO NOEMaHe AUPEKTHO OT
Mpoy3BOACTBEHATA NTUHWS.

O6uwn AaHKu 3a 8DN8S

cbénﬁb*iu Ouaksan
BpeMe 3a | . KMBOTHa . -
 PEMOHT . -f'acﬁbpYAaaﬂeTo;;

OCHOBHa
- nopapbKKa

i  pyTaHHa
- MoAApBXKa

. 123;9”““”"@ 1 nex/none 25 roawHu 3 aswinone 1-9 Hu > 50 roguHm

OnepaTuBHa pasnonaraeMocT Ha SDNB {CMHTaHa 3a eHo none)

i u.a.,_,_en;auup ".ﬂonnp B =
CMTBF " 'MTTR " MapbH excni. - [PasrionaraeMoct

‘eKcni.kuBoT |

8DN8 1.44 hiroguua 1,600 roquHn 5 Auu 0.09 hironukia 29:98%

MsgenueTo BDNS nma aobpa HanexaHoCT U pasnonaraemocT, ocobeHo B cpasBHeHwe ¢ &
AaHHuTe, nybnukysaHu ot Cigré. 3a nosuluaeaHe Ha Aobpara HagexaHoCT W pasnonarae

NpoyqYeHn NPUUYKHKU 3a Bb3HWKBaHE Ha CubUTKA.

Argpeac Kapr

MeHVUaXXBP No KaUeCTBOTO
Cumenc AT, Mogeranumu BH, 3aecp 8 BepnuH
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Name Andreas Karg
Department ETHPGSDEMFTS 3
Telephone +49 30 386-253386
. Fax +49 30 386-26301
To whom it may concern E-Mail andreas.karg@siemens.com

Our Reference E T HP GS DE MF TS 3/Q/0114Ka
Date 2012-10-09

Siemens GIS-Switchgear Type 8DN8 Reliability & Availability

The mean time between failures (MTBF) based on major faults of Siemens GIS, type 8DN8
(72 kV up to 170 kV) application amounts to > 1,600 bay years (Effective: 2012-10-09). This is
equivalent to a failure rate of A < 0.06 failures/100 years per GIS bay.

According to “Cigré WG 23/02, 02/2000, Major Failures of GIS 1967-1995" a MTBF > 70 bay

years and a failure rate of A < 1.45 failures/100 bay years are recommended for GIS up to
200 kV.

More than 59,150 bay years of 8DN8 are world wide in service without any major technical
irregularities, which might lead to the end of life of the GIS equipment.

The total time to solve the problems at site was depending on the kind of failure and took a time

starting from one day up to several days. A fast reaction could be reached because of the
availability of spare parts by taking them out of the actual production.

General Data of 8DN8

Frequency_ for " Dutatlon for Frequency for Duratlonfor Mean Time Expec{edLlfeTime
Routine Mtc. [ Routine Mtc. | MajorMtc. | MajorMtc. | toRepair | of Equipment
. 1stgs¥?h§gfwm 1 day/bay 25 years 3 days/bay | 1-9days > 50 years
|
Operat:onal avallability of BDN8 (cons;dered per bay)
“-Planned Mtc. for the - g P
expected L|feT|me I R e Unplanned __tc R B e
_ -Qut of service = -’.-'.MTBF S MTTR S Out of service -Availability: i
8DNS = 1.44 hiyear 1,600 years 5 days 0.09 hivear 99.98%

The product 8DN8 has a well reliability and availability, especially in comparison to figures
published by Cigré. To increase the well reliability and availability, the processes for assembling
at site and at the factory were modified in the past as a reaction of recognized causes of ents.

Andreas Karg

Quality Manager
Siemens AG, High Volitage Substations, Manufacturing Berlin




Energy Sector
" Confirmation
Report-No. ETHSMFB 11-3018 Content: 1 Sheet
Object: GIL and GIS manufactured by Siemens, gas tightness of < 0.5 %

Applied standard:  |EC 62271-1,-203, -100, -102, IEC 61640

Manufacturer: Siemens AG, ETHS MF

The tightness of the single GIL and GIS ~ modules is characterized by the tightness of the enclosure,
the design and quality of the sealing systems between fianges, covers and sealing systems of shafts.
For preparation of type test objects the modules are passing the standard manufacturing process as
later all modules of the production, too. The type tests demonstrate that the design, the different
materials and the manufacturing processes are alright and technical requirements are fulfilied.

The tightness of the enclosure and the sealing design is type tested successfully by integrai
measurements under laboratory conditions according to the above mentioned international standard.

Siemens confirms that the test results demonstrate that the leakage rate of single modules is below
0.1 % under this type test conditions.

For the manufacturing process and also for the on site control the special iaboratory conditions are
not practicable. The routine test and on site test equipment are able to perform tightness tests up to a
level of < 0.5 % leakage rate as it is also required in the above mentioned international standard.
Nevertheless the very well service experience with GIS technology since more than 40 years of our
customers confirms a very high quality of the SF6 tightness in service and a much lower leakage rate
than 0.5 %.

Slemens AG
THS ¥F B1
- GlSFeactory
ProgheBiapriology and Qustiy
E T HS MEE Ffin Berlin, September 13t , 2011
Siemens Schaltwerk Berlin
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Baure nucmo ot
Hawa pedeperyus E T HP GS DE MF QM PT/M/3680
flara 10 mapr 2014

laszoBo nsonupanu KPY 3a MOHTax Ha 3aKpUTO — CUCTEMM 32
NOKpUTHME

BinBegeHue

lazouzonupanute KPY sa moutax Ha 3akputo oT CMMEHC ca NpOWSBeAeHW nOuTH MaUsno oT
KOPO3WOHHO-YCTORuMBM MaTepuanu cbrnacHe DIN EN ISO 8044, MankoTo KOMROHEHTH Of
HEYCTOMUMBY Ha KOPO3UA hepuTHU MaTepuany MMaT NOKpUTUE (Hait-4ecTo raneaHnsupaHo). 3atosea,
rasonsonupaHute KPY 3a MOHTax Ha 3axkphTo oT CMMEHC Npu eKcnioaTauus B HOPManHu YCnoBus
MMaT HyX[a OT NaKkoBO 3aliMTHO NOKPUTUE NPOTUB KOPO3UA Camo BbPXY HEransBaHuaupaHute
KOMMOHEHTWU OT HEYCTOWYMBU Ha KOpo3ua dhepuTHu matepuanu. OBaue, Mo TEXHUYECKU NPUYUHY
noHaxora Gelle HyXHo fia ce NOKPUAT WU APYrvM MaTepuanu.

TexHuueckuTe MepKu, KaTto HarpesaTtes cpelly KOHAEeH3aUusi Ha BOAQ, AOMBbAHWTENHO HaMansasaT
koposusta. Cuctemure sa nokputne Ha CumeHc E T HP GS 6axa ogoBpeHn npu BbTPeLUHU
nabopaTopHN USNUTAHWUR, HaNpP. NPY U3NWTaHWS B coneHa Mbrna cbrnacHo DIN EN ISO 9227, TunbT
N CTPYKTypaTa Ha pasnuyHuTe cucTemun 3a nokputue Ha CumeHc E T HP GS aaeucar Ao ronama
cTeneH OT NOKanHWTe YCNOBWSI Ha cpeaarta Ha MACTOTO 3a MOHTaXa, aTMoChepHUTe BbanehcTans
BBPXY NOKPUTUETO, TEXHUYECKUTE (DYHKUMUU, CPOKBLT 3a TPaHOCT Ha 3awmraTta 1 6azosua mMaTepuan.
CoblUo Taka ca BL3MOXHM HAKOMKO anTepHaTUBHW MaTepuany U NPOUSBOACTBEHN NPOLIECH CbIMACHO
BBTPellHn criedndukaun Ha Cumernc E T HP GS. Mopagu dakTbT, ye rasonsonupanute KPY ot
CUMEHC ce CbCTOAT OT MHOXECTBO pas/UYHU KOMMOHEHTH, KOMTO ce wapaboTeaT oT pasnuyHu
MaTepuanu, eguHHa CUCTeMa 3a NoKpuTUe Ha rasousonupanute KPY e Henpunoxuma.

3arosa, no-Qony cfeaga onucaHne camo:Ha obunTe HoAPOBHOCTU 3a NPOM3BOACTEEHUTE NPOLIECH 1
UBUCKBAHUSTA. e

Honengamanee 104 0
13629 Bepaus

repmanuna

CvmeHc Al
Centop Erepretvsa; Perosognren:
Msixzen 31oc

Siemens Aktiengesellschaft: Chairman of the Supervisory Board: Gerhard Cromme;

Managing Board: Joe Kaeser, Chairman, President and Chief Executive Officer;

Roland Busch, Klaus Helmrich, Hermann Requardt, Siegfried Russwurm, Michael Suess, Raif P, Thomas

Registered offices: Berlin and Munich, Germany; Commerciaf registries: Berin Chardottenburg, HRB 12300, Munich, HRB 6884
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O6WK n3ncKkBaHUA 3a NOKPUTUATA

Naxosn matepuanu  Camo cneuncuumpann ot Cumenc E T HP GS matepurany we ce “snonsear,
B3eMalikv npeasua NHCTPYKUMKUTE 3a paboTa OT NPOU3BOAUTENS.

ManbnHeHue NakosuTe nokputusi TpAGea Aa ce Npunarat PaBHOMEPHO, kaTo He Tpsbea
Aa ce NoABABAT USAYTUHYM, CbN3eHe, NeTHa UNu UBULIM.

AebenuHa Ha nokputreTo  CneuuduumMpadnTe geBenuHn Ha NOKPUTUETO ca MUHUMaNHNTE.
Honyctumara makcumanHa gebenuHa Ha NokpuUTUETo e ABOWHATA MUHUMAaHa
AebenuHa. MNo-ronama peGenrHa Ha NOKPUTUETO e AONYCTUMA, CAMO aKo
HAMa HebnaronpuaTeH edekT BLPXY HYHKLUMOHUPAHETO HA YacTUTe.

Cuna Ha npunensaHeMsnuTanus ¢ pewerka cerinacHo SO 2409, napameTbpbT Ha peLleTkaTa Moxe
aa 6bvae 0 unu 1.

flakoBO aHTUKOPO3MOHHO AOKPUTHE HA XKEeNe3HU MaTepuanu

TexHOAOrMYHM NpoLECH - UMHK docdaTanpaHe (NokpuTHe oT npeoBpasysak docdar EN12476 -FefZnph)
- rpyHAupakxe
- NPaxoBO AaKUpaKe
MK
- IPemMaxBane Ha PLAaTa M OTAATAHHATE, KbAETO & HeOBXOAUMO
- nouKcTRaHe/pasrpecupade
- hocdarusupane (nokputue ot npeobpasysaH pocdar EN12476 - Fe/Znph unu FeffFeph)
MAun
~ nourcTBane/pasrpecupane
- NpoAyxBaHe
]
- narupane ¢ SWH nokputue

NakoBo ROKPUTHE Ha ranBaHU3vpaHn XKenesHu Marepuanmu
He e Heobxodumo 3a 3awuma om Kopo3usa, a camo 1O MeXHUYECKU NPUYUHY.
TexHONOTUYHM NPOLIECH - FOPEILO FanBaHusKpaHe

- U#HK Gocdatusnpare

- rpyHanpaxe

unu

- TOPELLO ransaHMaupaHe

- rpy6o M3THPKBAHE MAKM U3MMTaHE

- IpyHAupaHe

unu

- noyncTsaHe/pasrpecupane

- ppogyxsaHe

- NPaxoBo ranBaHM3MpaHe

1]

- nouMcTBaHe/pasrpecupaxe

- NposyXBaHe

- noxputie ¢ SWH umHrosa npaxosa Gos

wau

- FaNBaHU3KUPaHe

H

- naxkupate ¢ SWH nokpurue

Cip. 201 3

773




SIEMENS E T HP GS DE MF QM PT/W/3680

NakoBo noxpuTHe Ha anyMUHUEBU MaTepuanm

He e Heobx00uMO 3¢ 30WUMa OM KOPO3UA, O COMO 10 MEXHUYECKU APUYURY.
TexHoOorMYHK npoueck - nouMcTeaHe/pasrpecupane

- npoayxsaHe (camo cbaoseTe)

My

- XpomupaHo noxputue cornacHo DIN 50939

- pasrpecupane/msmutane (e, 1SO 12944-4 pasgen6.2.3.4.1).
u

- naknpare ¢ SWH nokputue

JlakoBO NOKpPUTHE Ha MeZHN MaTepHanu 1 HepbXgaema cToMaHa

He e Heobx00uMo 30 3aujuma om KOPO3UA, @ CAMO MO MeXHUYECKU MpuYuHL,
TEeXHOMOTHYHY NPOLIECH - MOYMCTBaHE/pasrpecupane

- Npoayxeaxe (camo coaoBeTe)

- nawupane ¢ SWH norputie

HebennHa Ha nokpuTHMETO

YcnoBusTa Ha cpeaara, 0TroBapsilum Ha HOPManHNUTe eKCNNoATaUNOHHN yCcnoeus cernacHo IEC
62271-1, M3ucKeaT ,HOPMAaNeH KNac Ha 3aluTa 32 MOHTaX Ha 3akputo”. CrurnacHo Tasu

crnetutmkauusa Ha Cumedc E T HP GS ca HeoBxoaumu cnefHuTe NOCOMEHN MUHUMAHM netenuHy
Ha NOKPUTHETO.

- BCWukK NaKoBY 3aLLMTHM aHTMKOPO3MOHHYN NOKPUTUS Ha XeneaHn MaTepuany > 30um
- BCUUKM nakoByM NOKPUTUA MO TEXHUYECKN NPUYUHY  (BUBYarHO noxpuTHE) ~ 30um

3aknouUuTenHy zabenexku

- Tasomnsonupanara KPY 3a MOHTaX Ha 3aKpUTO OT CUMEHC e NpoM3BesieHa NOYTH M3LAN0 OT
KOPO3UOHHO-YCTOMUMBK MaTepyany cvraacko DIN EN 1SO 8044,

= KomnoHeHTHTe OT HEYCTORMMBY Ha KOPO3UA PEPUTHI MATEPHANM Ca Hali-uecTo raNBaHNZUPaHY.

- JlakoBa aHTHKOPO3UOHHA 3aLMTA HA HETaNBaHWU3UPAHUTE KOMITOHEHTH OT HeYCTOMYMBM Ha KOPO3UA
depuTHM MaTepuani.

- BcHuku cucTemu 3a noxputne Baxa 0406PEHN NpK BLTPELWHM NaBOPaTOPHN M3NMUTAHWUA U ce
AOKa3axa B AeceTUNETHA NpaKTUKa.

- Tasu KOPO3MOHHA 3aLMTA HA KOPOIUOHHO-YCTOHYMBK MaTEPHanK M NOKPUTUA NOA0GPABa
eKCM/I0aTaLWOHHAaTa ¥ aHTMKOPO3MOHHaTa 6E30MacHOCT NPK U3N0A3BAHE B HOPMAAHK
eKcnnoatauMoHHy yenosus cernacHo IEC 62271-1.

Aan AN
ETHP GS DE MF QM PT Bepaun, 10 mapr 20‘!‘4!’,,_;_”7-/
3aBop 3a KPY Bepaun / ;
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GIS indoor normal - coating systems

Introduction

Siemens indoor gas-insulated switchgears are manufactured aimost completely with corrosion-
resistant materials according to DIN EN I1SO 8044. The few components of not corrosion-resistant
ferrous materials are coated (mostly gaivanized). Therefore need a Siemens indoor gas-insulated
switchgear used under normal service conditions, only on non-galvanized components of not
corrosion-resistant ferrous materials a varnish corrosion protection coat. However for technical
reasons it was sometimes necessary to coating other materials.

Technical measures like condensation water heater additional reduce the corrodibility. Siemens E T
HP GS coating systems were qualified in internal laboratory tests, e.g. with salt mist examinations
according to DIN EN [SO 9227. Type and construction of the different Siemens E T HP GS coating
systems are dependent largely upon on the local environmental conditions on the installation site, the
stress of coating by the atmospheric influences, the technical function, term of protection and the
base material.

Several alternative materials and production processes are also possible according to internal
Siemens E T HP GS specifications. Due to the fact that Siemens gas-insulated switchgear
comprehends of many different components which are manufactured from different materials, a
uniform coating system for the gas-insulated switchgears is not applicable.

Therefore, only the general details of the production processes and requirements are described by
specified base material in the following. A
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General requirements of coatings

Varnish materials Only Siemens E T HP GS specified materials shall be used under consideration
of the manufacturer's processing instructions.

The varnish coats must be applied with even, visual coverage, they may not
exhibit any blister, tears, stains or streaks.

- Coating thickness ~ The specified coating thicknesses are minimum coating thicknesses. The
permissible maximum coating thickness is the double minimum coating
thickness. Greater coating thickness is only acceptable if they have no adverse
effect on the functioning of the parts.

Adhesion strength ~ Grid test according to ISO 2409, the grid parameter may be 0 or 1.

Varnish corrosion protection coating of iron materials

Production processes - zinc phosphatise (Phosphate conversion coating EN12476 - Fe/Znph)
- prime
- powder varnish
or
- remove rust and scale where necessary
- clean/degrease
- phosphatise (Phosphate conversion coating EN12476 - Fe/Znph or Fe/Feph)
or
- clean/degrease
- blast
and
- varnish with SWH top coat

Varnish coating of galvanised iron materials
For corrosion protection not required, only for technical reasons.
Production processes - hot galvanise
i - zinc phosphatise
- prime
or
- hot galvanise
- roughen or sweep
- prime
or
- clean/degrease
- blast
- spray galvanise
or
- clean/degrease
- blast
- coat with SWH zinc dust paint
or
- galvanise
and
- varnish with SWH top coat

Page2ct3 Jj@




SIEM ENS E T HP GS DE MF QM PT/M/3680

Varnish coating of Aluminium materials

For corrosion protection not required, onl y for technical reasons.
Production processes - clean/degrease

- blast (only vessels)
or

= - chromate coating acc. to DIN 50939

- degreasing/sweeping (see 1SO 12944-4 sect. 6.2.3.4.1).
and
- varnish with SWH top coat

Varnish coating of copper materials and stainless steel
For corrosion protection not required, only for technical reasons.
Production processes - clean/degrease

- blast (only vessels)
- varnish with SWH top coat

Coating thickness

Environmental conditions corresponding to the normal service conditions according to IEC 62271-1
requires the ,indoor normal protection class®, According to this Siemens E T HP GS specification the
following listed minimum coating thicknesses are necessary.

- All varnish corrosion protection coatings on iron materials > 30um

- Ali varnish coatings for technical reasons (coat visually covering) ~ 30um

Final remark

Siemens gas-insulated switchgear for indoor use is manufactured almost completely from
corrosion-resistant materials according to DIN EN ISO 8044,

Components of not corrosion-resistant ferrous materials are mostly galvanised.

Varnish corrosion protection coating on non-galvanised components of not corrosion-resistant
ferrous materials.

All coating systems were qualified in internal laboratory tests and have proved themselves in
decades of practice.

This corrosion protection of corrosion-resistant materials and coatings increases the
operational and corrosion safety by use under normal service conditions according to
IEC 62271-1.
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