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BALLMAT BAHKOB NMAPTHbOP SrausLr

Staubli Group - Tpn gemHoOCTKN, YeTpu ANBU3NI
Connectors

> 125 rognHm
onnT
Fluid Connectors
> 5500 |Electrical Connectors |
. cny>kxutenu B J
29 AbpXKaBU i

> 400 GW PV
CBbpP3aH npepn:  (MukiContact

Robotics




KOPMOPATNBHA BAHKOCNOCOBHOCT

BawmaT 6aHKOB NapTHLOP - [loBeye OT ,MPOCTO” NPOAYKT

Products

Cus’gomer
service

Proven |
reliability

Original MC4 sets |
the standard

Global
presence

Less risk, | | Product

higher return | availability
In-house
production Guarantee
p y Testing beyond _
—— the norm | Education

Over 12_5 years \! Industrial
of experience N know-how
Market e Over 200 GW
leader  Multinational py capacity

Swiss
company

SrausLr

Service

@



KOPMOPATUBHA BAHKOCINMOCOBHOCT - KOMIMAHWA

HaleTo BHMMaHMe KbM geTalinia nsrpaxga osepuie. A J0BepneTo Cb3AaBa Hal-4o06pu pesyntaTu.

200GW PV
capacity

Having connected more than 50 %

of PV capacity worldwida proves
our raliability at the bast.

125 years
history

We are part of a strong technology
leader in the fields of Connectors,
Robotics and Textile.

Market leader International Industrial

Never making compromises Swiss company know-how

with quality is thi key to our A global workforce of 5’000 Our expertise is our client’s advantage
success story. employees actively embraces when it comes to standard products as

our values. well as customized solutions.

SrausLr



KOPMOPATUBHA BAHKOCIMOCOBHOCT - MPOAYKT

Hne He NpaBMM CaMO KayecTBo. Hune ro xxvseem.

Testing
beyond norm

We ensure our customer’s success by
means of long-term testing that exceeds
international standards by far.

Proven
reliability
More than 1 billion PV connectors

over the past 20 years in harshest
environments.

Original MC4 Less risk, In-house

set standard higher return production
We set the industry standard Reliable, long-lasting We guarantee quality through
due to the outstanding reliability connectors influence the technology knowledge and

of the MULTILAM technology. LCOE decisively. controlled in-house production.

SrausLr



LX)
KOPMOPATVIBHA BAHKOCMOCOBHOCT - YCNYTA STAUBLI

Hue cTom A0 BacC KaTo Ball NMNapPTHbOP — BbB BCAKA YaCT Ha CBETaA.

g

~
- 2%

Custo_mer
service

We do our best to manage all
orts of customer requirements
by providing expert advice.

Education

Continuous and thorough education
is at the basis of manufacturing and

applying Staubli products.
'

QO $

Guarantee Product Global
Stringent durability and quality testing avai |ab| [ ity presence

as Wf” asdflerl[d Ex;f)elll'lence el;lable us We guarantee a long-term Our strong global network offers
0 undertake full guarantee. availabilty of our products as fast and local support through
well as short delivery time. sales and service subsidiaries.




[ X ]
BAHKOCMOCOBHOCT HA MPOEKTA _S.TAUBLI

OkabensiBaHe Ha $OTOBONITANUHN CUCTEMU — He MoXeTe fja ynpaBnsiBaTe HEM3BECTHOTO

Jlnnca Ha N0O3HaHUA OTHOCHO KOMMOHEHTUTEe Ha eBoS (okabensBaHe/KoHeKTOpPW)...

KOMMOHEHT - TeXHOM0rs, HOpMK, MaTepuanu, NPON3BOACTBEHM MpoLLecH
MOHTaX - HOPMU, UHCTPYMEHTU, MHCTPYKLMM 3@ MOHTaX

. N TAXHOTO 3HAaY€HWe 3a ABbJ/ITOCPOYHHUA yCNEeX Ha q)OTOBOﬂTaI/I‘-IHaTa cncTtema

TexHnyeckn NpobemMun 1 TAXHATa NbPBOMPUYNHA

Mocneanun/puck Bbpxy 6esonacHocTTa, edbekTnBHocTTa (LCOE), peHTabunHoctTa (ROI)

B pe3yntaTt Ha noBpeAa Ha KOMMNOHeHTUTe Ha eBoS

Mo-BUcOKM pa3xoamn u 3aryébu

(Credit: Walmart lawsuit)
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BAHKOCMOCOBHOCT HA MPOEKTA - NMOJIEBU AAHHU STAUBLI

Heycnexuy n TAXHOTO GVIHAHCOBO Bb34eNCTBYE

Top 20 technical failures

- . > NV ERROR MESSAGE ] €0.17
MpoekT Solar Bankability ot Horizon 2020 Ha EBponenckaTa
MoD POTENTIAL INDUCED DEGRADATION [ €0.21
KoMucus CONN/DISTBOX  MAIN SWITCH OPEN & DOES NOT RECLOSE AUTOMATICALLY [l €0.22
O6uuaiiHa NnpakTUKa 3a Npo¢ecUoHasIHA OLIEHKa Ha PUCKa 32 HaMasisBaHe Ha pMCcKoBeTe Npu moD GLASS BREAKAGE [l €0.27
VHBECTULUM BbB $OTOBONTAUUHU NPOEKTU STRUCT TRACKER FAILURE [l €0.31
MoD BROKEN MODULE [l €0.34
CPN (HoMep Ha NPUOPUTET Ha Pa3XxoAMnTe) = 6asnpaH Ha Pa3XOAMTE PEXMUM Ha 0TKa3 1 aHan3 Ha edekTrTe [ WRONG/ABSENT CABLEs [JJ] €0.36
(FMEA) MoD IMPROPER INSTALLATION [l €0.45
MeToAbT e NPUNOXKEH KbM 6a3a AaHHW OT >1 MUIVNOH AOKYMEHTMPAHN TBbPAEHWS 33 HEV3MPaBHOCT w BURNT SUPPLY GABLE OR SOCKET |[Jii] €0.60
(EMANPUYHN 1 CTATUCTUYECKN) TX/MUHY BROKEN TRANSFORMER [l € 0.66
. - NV INVERTER NOT OPERATING/FAILURE AFTER GRID FAULT [l € 0.67
TexHMYecKn NoBpesN/pUCKOBE U TAXHOTO MKOHOMUYECKO Bb3AeACTBME NOPaAW NPeCcTo n/unu
3ary6a Ha MOLLIHOCT 1 Pa3XoAy 32 PeMOHT/3aMsiHa Moo stapiNG [l € 0.c8
caB DAMAGED CABLE [l € 0.69
NHAMKaUNSA 3@ UKOHOMMYECKUNSA PUCK (CpeaHO0) Ha KOHKpeTeH TEXHNYECKMN PUCK
A H P () P P cAB IMPROPER INSTALLATION [ € 0.69
TX/IMV/HY IMPROPER/INADEQUATE INSTALLATION [l € 0.74
MoD soiLNG [ €0.95
Ka6en n KOHEKTOpP C OrpomMHO q)VlHaHCOBO B'b3AE|7|CTBV|e INV FAN FAILURE & OVERHEATING - €117
-EBpo/kWp/roaunHa 3ary6a nopaau nospeaa v WRONG INSTALLATION [ < 1.35
cAB BROKEN/BURNT cONNECTORs [ < 267
Mepku 3a HamansiBaHe Ha pycKa C el MMHUMUu3npaHe Ha LCOE ypes
caB wRoNG/ABSENT cABLE connNecTioN [ < .03

onTMusmpaHe Ha 6anaHca mexxay CAPEX & OPEX

- € €10 €20 €3.0 €40 €5.0
€/kWp/year loss due to the failure

* www.solarbankability.org



LXK J
BAHKOCMOCOBHOCT HA NPOEKTA - MOIEBU JAHHM STAUBLI

HenznpaBHOCTM BB GOTOBOATANYHUTE CUCTEMU — He MOXKeTe Ja ynpaBisiBaTe HEM3BECTHOTO

Z ) - N 4 s>

(Credit: Walmart lawsuit)

After reviewing the damage caused by fires, Walmart said in some instances it
appeared Tesla personnel made cable connections using connectors that were

not compatible.

Walmart said its investigations "quickly discovered that Tesla routinely
deployed individuals to inspect the solar systems who lacked basic solar

training and knowledge."
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BAHKOCMOCOBHOCT HA MPOEKTA - NMOJIEBU AAHHU STAUBI.I

HensnpaBHOCTM BbB $OTOBONTANYHUTE CUCTEMU — He MOXeTe a ynpaBisBaTe Hen3BeCTHOTO

4.1.2 Field assembled connectors and string cables 4.2.1 Field assembled connectors and string cables
The Sunbolts-compatible connectors of the string (homerun) cables were often found to be Again, the Sunbolts-compatible connectors of the string (homerun) cables were often found to be
assembled in an inappropriate manner: assembled in an inappropriate manner with damaged or skewed nuts und easily turnable by hand:

P "_,;7“"
t&'ﬂ&:}m

Fig. 4-7: string connector on negative pole of string 0105-14

¥

The cable gland nuts of many connectors were found damaged, obviously because pliers were used
for tightening, rather than the appropriate wrench tool with torque control (Mfgr. P/N: 112G0-
003344-R1). The nuts were often seen skew on their threads leading to irregular compression of the
inner gasket.

Many string connectors could easily be turned by hand on the string cable which suggests that the
type of gasket and its compressing cage was not chosen according to the outer cable diameter.




BAHKOCMOCOBHOCT HA NPOEKTA - MNOJIEBU JAHHW

RS/ 17/:77

[MoBpean BbB $OTOBONTANYUHUN CUCTEMU - Ka3yC

MecTonono)eHue Ha caiiTa:

pasmep:

NHcnekyus:

LATAM
> 500 MW

<6 MeceUa c/ies 3aBbpLUBaHe Ha obekTa

Mopaen Ha noBpepa
- CuyneHwn/vnsropenn KOHeKTOpPW (HAKOIKO Ha ceamMuLa)

- Hwucko HanpexeHme B NHBEPTOpPA, NPNYNHEHO OT KOHEKTOPN

NocneacTBuA
- 3aryba Ha NpoV3BOAMUTENHOCT (NPeCToi)
- [JonbaHuTenHa ycnyra/ueHa 3a peMoHT

- 3acTpaxoBaTeneH NCK 38 KOHEeKTOP KbM NPOU3BOANTENA HA MOAYNA U FapPaHLMOHEH UCK
KbM EPC 3a HenpaBuiHa nHctanauus

“lMpeaaBaHeTo” Ha KOMNAHMATA 3a ekcrioaTtaumsa U NoAapbXKa ce oTiara

PeweHune

- TMoAMsiHa Ha NoBpeseHW KOHEKTOPU - MPOMSIHA Ha LSIOCTHOTO CUCTEMHO OkabensiBaHe?

durHaAHCOBO Bb3AelicTBUE
- Hama MOHWTOPUHI Ha HNBOTO Ha CTpyHAaTa, CEH30PBT 3a U3NbYBaHE He ¢yHKu,|/|0H|/|pa

- MpecToii/ueHa 3a o6¢cny>kBaHe U PEMOHT?



BAHKOCMOCOBHOCT HA NPOEKTA - MNOJIEBU JAHHW

SrausLi

MoBpean BbB POTOBONTANYHNTE CUCTEMU - [ToBpesa Ha KOHEKTOpPA NopaaM KpbCTOCAHO CBbP3BaHe

100MW cuctema - 3 112 naHesia ca 3acerHaTtm gocera

Hsama ¢pumsnueckm wetm, Ho BLUCOKa
TemnepaTypa

MexaHNUYHM NoBpeau, HO
eNeKTPOonpoBOAMMU C BMCOKA TeMMnepaTypa

MoBpeaa Ha CTpyHaTa nopaan HambJ/IHO
HapyLleHa MexaH1YHa N enekTpuyecka Bpb3ka




LX)
BAHKOBA CMIOCOBHOCT HA NMPOEKTA - KOHTAKTHA YCTOAYMBOCT ,S.TAUBLI

3awo KoHekTopuTe (eBoS) moraT ga nmaT TOJIKOBa rosidaMo BangaHume

Inverter —————————] 1 ‘II Battery NMocneacTBus
'T \
(+] . ;
e Grid A High risk for (partial) connector failures

— Load

o
)
'
©
[
‘I)_
I
'
©
I
~O-am -E-0-

Performance losses, higher PPM-rates and
downtimes of modules, strings or plants

/ Increasing

contact
resistance

~

Higher
temperature
& power loss

High service/maintenance and spare part
costs for repairing

Hotspots and fire in PV system and
reconstruction costs

Contact resistance

Higher
contact
resistance

Higher
temperature
& power loss

High costs for legal disputes due to
undefined liabilities

(1») (>) (s9) (O)



LX)
BAHKOBA CMIOCOBHOCT HA NMPOEKTA - KOHTAKTHA YCTOAYMBOCT STAUBI.I

3awo KoHekTopuTe (eBoS) moraT ga nmaT TOJIKOBa rosidaMo BangaHume

FEE FEE 1 sattery
H .’. -k‘. Inverter —— ‘II
J HER EEN
EEE EEN 1 %
— MocTosiHEH HUCBK KOHTAKT
— @

CbNpPOTUBA

/ Increasing

contact
resistance

~

Higher
temperature
& power loss

AbnrocpoyHa Hage>XaHoOCT
N ePpeKTUBHOCT

Contact resistance

®

Higher
contact
resistance

Higher
temperature
& power loss




BAHKOCINMOCOBHOCT HA NMPOEKTA

RS/ 17/:77

Manky KOMMOHEeHTW. [0N1sIMO Bb34encTBuMeE.

Top 20 technical failures

INV ERROR MESSAGE I €0.17

MoD POTENTIAL INDUCED DEGRADATION I €0.21

Kaben &KOHeEKTOp € OrpoMHO $MHAHCOBO Bb3AeincTBME -

Total EBpo/kWp/rogmnHa 3aryba nopagmu nospeja
Igglse;;l MoD BROKEN MODULE |[ll] €0.34
cAB WRONG/ABSENT CABLES [l €0.36
MoD IMPROPER INSTALLATION [l €0.45
NV BURNT SUPPLY GABLE OR SOCKET [lll] €0.60
\ o/ |For TXIMV7HY BROKEN TRANSFORMER [l € 0.66
/ 4% Cabling ( NV INVERTER NOT OPERATING/FAILURE AFTER GRID FAULT [l € 0.67
7 MoD sHADING [ € 0.68
0 0030/0 E%rnnectors 0
’ cAB DAMAGED CABLE [l €0.69
h caB IMPROPER INSTALLATION [l € 0.69
TXIMV7HY IMPROPER/INADEQUATE INSTALLATION [l € 0.71
MoD solLING [ <o0.95
0 001 0/ Potential INV FAN FAILURE & OVERHEATING [ € 1.17
J 0 Savings NV WRONG INSTALLATION [ < 1.35
CAB BROKEN/BURNT CONNECTORs [N < 2.67
cAB wRONG/ABSENT cABLE coNNEcTION [ <93

KoHuenuus

CTpouTencrBeo

Onepauywusa

€ €1.0 €2.0 €3.0 €4.0 €5.0
€/kWp/year loss due to the failure



[ X ]
BAHKOCMOCOBHOCT HA MPOEKTA STAUBI.I

Manky KOMMOHEeHTW. [0N1sIMO Bb34encTBuMeE.

' Criginal Staubli MC4 Connector

I Low quality connectors

Total
initial
cost

For b
Cabling

7
For 0
Connectors
\‘-— —
Potential
Savings

lost kWh lost kWh service hours restruction legal costs
contact resistance downtime spare parts costs costs due fire

Q-

0,003%

0,001%

KoHuenuus CTtpouTencreo Onepauywus
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BAHKOCMOCOBHOCT HA MPOEKTA ,S.TAUBLI

Nnebpuax Bbpxy LCOE (HMBennpaHu pasxoan 3a eHeprus)

2) MoHTaX
> © |
1) KoMmnoHeHT

onTMunsnpaH MwuH1MU3UnpaH

CAPEX

EHeprueH ao6bus

MakcmumMusunpaH




BAHKOCINMOCOBHOCT HA MPOEKTA - OCHOBH N3TOYHWNLI HA PUCK

1) KauecTBO Ha KOMNOHEHTAa-KOHTakKTHO CbNPOTUB/IEHNE

MbpBOHauYanHU nsmepsaHusa u cnep, TCT/DHT

Resistance [Q]

20

18

16

14

12

10

Low quality connector

yd

pd

/ Original MC4 connector

e

T T
Temperature cycles
(EN50521)

T T
Damp heat
(EN50521)

T
400 cycles

S5

Q101010

NMocneacrBuA

High risk for (partial) connector failures

Performance losses, higher PPM-rates and
downtimes of modules, strings or plants

High service/maintenance and spare part
costs for repairing

Hotspots and fire in PV system and
reconstruction costs

High costs for legal disputes due to
undefined liabilities

SrausLr



BAHKOCMOCOBHOCT HA MPOEKTA - OCHOBHW U3TOUYHULA HA PUCK ST/HUBLI
1) KayecTtBO Ha KOMMNOHeHTa-PV DC KOHEeKTOPBT: YHUKANEH Cy4dal Ha 13Mo13BaHe

AbnroTpaiiHa N3gpbLXANBOCT

- OyakBaHa NPOAB/DKNTENNHOCT Ha XNBOTa

N3naraHe Ha cypoBa cpega
- LLinpok TeMnepaTtypeH AvanasoH
- Ha oTkpuTo / aTmMoCchepHU BANAHMSA (HEKOHTPOMPaHa cpeaa)

NMpekomepeH MexaHMYEH cTpec
- Bubpauuu / Texkn ygapu

- VI3HocBaHe / pa3apasHeHue

Besnpo6nemHa pa6bota 1 noaapbKKa
- be3 Haa30p no BpemMe Ha paboTa

- Hama pefoBHa nposepka no Bpeme Ha paboTa Industry Target

- HeoCTBbNHOCT Ha MPoAyKTa Npuv MHCTasInpaHe TeXHUUecKkn puckoBe , Bucoko © (Gesonacko
VIKOHOMMYECKM PUCKOBE Ka4ecTBo - HapexaeH

HPEAMSBMKaTenHM N3NCKBaHMSA 3a 6e30MacHOCT npOAyKT _ PEHTa6VIJ'IEH

- OnacHoOCT OT TOKOB yAap

- ONacHOCTM OT eNleKTpUYEeCcKU Abrv 1 noxap &\ ,)
B3uckaTeneH NpoAyKToB AU3aiiH

- Han-manbk pa3mepeH oTneyaTbk

- MoHTaX Ha MACTO

- EdexkTnBeEH An3aH
- FlanBaHMYHa CbBMECTUMOCT

Brncoka Nnpom3BoANTENTHOCT U HAAEXKAHOCT
- Hucka 3aryba Ha eHeprus npes Lenms X1UBOT Ha NPOAyKTa



LXK J
BAHKOCMOCOBHOCT HA MPOEKTA - OCHOBHU U3TOYHMLM HA PUCK STAUBI.I

1) KauecTBO Ha KoMnNoHeHTa-PV DC KoHeKTOop
PV DC koHeKkTOp

rHe3A0 Wencen
(oT6Eena3aHo C «+» / XEeHCKW) (oT6ena3aHo € «-» / MbXKIN)

MYNTUNAM

@

Kanax raiika TR FHe3/40 3a META/IHN YacTh N3onaTop Ha rHesaoTo O-npbCTEH Vizonatop Ha wencena Liencen 3a meTanHu yacTu 3aneuatBaHe Kanak raiika



SrausLi

BAHKOCIMOCOBHOCT HA MPOEKTA - OCHOBHIW N3TOYHULU W HA PNCK

1) KauecTtBO Ha KOMNOHeHTa-CbnpoTueneHna B PV DC KkoHeKTop

PV ka6en TepMUHanNHoO rHesao TepMUHaneH wencen PV kaben

i e fpuMEae

KoHTakTHO cbnpoTuBieHne cbrnacHo IEC 60512-2-2

MYATUNAM

|
Y
T N N

%_
7

NN

¢'OKyCI [oka3Ba KayecTBOTO Ha eNeKTPUYECKMst KOHTaKT MeXAy Liiencen U KOHTaKT, CTOMHOCTTa He 3aBKCU 0T pa3Mepa Ha HanpeyHoTo ceveHre Ha MPOBOAHMKA

1 OnwncaHune: CbNpOoTVB/EHVE OT TEPMIMHAN 40 TEPMUHAN, 6€3 CbNPOTUBNEHNE Ha rodpupaHe 1 kaben, <0,25 mQ

TuNUYHa CTOHOCT: I_I PBodys I I PmynTtunam I I Pranop I I

ToukuTe 3a n3MepBaHe Cce NoCTaBAT BbpXy KOpnyca Ha KOHTakKTa U

Cnyuait Ha ynoTpe6a: wencena JlnctoBe ¢ AaHHW, KaTano3n, MHCTPYKUMWN 3a MOHTaX
P1=PBodys+ Pmyntunam+ PTanop

KoHTaKTHO cbnpoTuBneHue cbrinacHo IEC 62852

Pokyc OTuMTa Ka4YeCTBOTO Ha KPMMMNBaHe, CTOMHOCTTa 3aBMCK OT Pa3Mepa Ha HaNpPeYHOTO CeYeHVe Ha NPOBOAHVIKA
OnwucaHne: BK/1t0YBa YCTOMNUMBOCT Ha KPMMMBaHe 1 CbNPOTUB/EHNE Ha Kabena 2,5 mm? <0,9 mQ
TUNNYHa CTOHOCT
2 4,0 mm? <0,7 mQ
6.0 mm2 <0.6 mQ I Pka6en =1 Pcrimps PBodys ] Pwmyntunam [ | Pranor ™1 Provmncaner =] Pkaten _I
’ . ’

10,0 mm? <0,4 mQ

ToukuTe 3a M3MepBaHe Ca NoOCTaBeEHU BbPXY KkabenHn npoBOAHULIN

oy s yroTpes: CepTuduKaLMoHHI naBopaTopuit P2= (Pxa6enus+ Pcrimps+ PBodys+ Pmyntunam+ PTanop+ Pkpumnsarer) — 2X(Rka6en)
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BAHKOCMOCOBHOCT HA MPOEKTA - OCHOBHU M3TOYHMLM HA PUCK STAUBLI

1) KauecTBO Ha KOMNOHeHTa-Staubli TexHonormna: MULTILAM

MC4(TexHonormss MULTILAM)

KoHKypeHTeH npoayKT(He MYT/I/IAM)

Malwuab
Tmun= 25°C
Twmake= 45°C M3mepBaHua cbr. Kbm IEC60512-5-1




LXK J
BAHKOCMOCOBHOCT HA MPOEKTA - OCHOBH M3TOUYHMLM HA PUCK STAUBLI

1) KauecTBO Ha KOMMNOHEeHTa-KOHTaKTHa Pe3NCTEeHTHOCT: JlTabopaTopHK pe3ynTaTi

TecToBa HacTpoiika PesynTar oT Tect

KoHTakTHO cbnpoTusneHmne / UKL
400,0
g o W
3 3000 S
g
Z
2 200,0
= ore 1000
pAUeg 2 ,
= (= 8
~——— ; =
0,0 T T T T
0 2000 1 4000 6000 8000 10 000
Bpoii umknaun
TEMI‘IepaTypa YcToumMBOCT Ha npecosaHe / UnKba
100°C ~ °0
5 50 th
H ) Ao v
]
§ 4o puemmrt
5
30°C oo T 30
T
E 20
A Bpeme 2
Tekywy % 10
o
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10 000
Bpoii uuknmu
|-
Ll
Bpeme

10'000 umkbna, npeacTtasnasawm ~ 20 roamHu!



BAHKOCINMOCOBHOCT HA MPOEKTA - OCHOBH N3TOYHWNLI HA PUCK

1) KauecTBO Ha KOMMNOHEHTa-KOHTakTHO CbNpoTUB/IeHe: Pe3ynTtaTi OT N0/eTo

AbnrorogniieH onut - 12 rogMHU HabnaeHe Ha NOKPUBaA

200

180

160

W — —,\*(
M‘J‘ X<

0 365 730 1095 1460 1s2sr 2190 2555 2920 3285 3650 4015 4380 4745
t[d]

SrausLr



BAHKOCINMOCOBHOCT HA MPOEKTA - OCHOBH N3TOYHWNLI HA PUCK

2) MoHTa)XX-KpbCTOCaHa Bpb3Ka

MbpBOHauYanHU nsmepsaHusa u cnep, TCT/DHT

Mismating (initial)

MC4-MC4 (initial)

Resistance [(2]

20
+330%
18
16
14 +— Competitor A
Competitor B
42 1| Competitor C
/ +185%
8
/ / +75%
6

= +50%

initial

after TCT & DHT

ce® CpAuca:nces
MocnepcTBreE® CUoAHH

T

High risk for (partial) connector failures

"

Performance losses, higher PPM-rates and
downtimes of modules, strings or plants

High service/maintenance and spare part
costs for repairing

Hotspots and fire in PV system and
reconstruction costs

High costs for legal disputes due to
undefined liabilities

() (>) () (O)

SrausLr
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BAHKOCINMOCOBHOCT HA MPOEKTA - OCHOBH N3TOYHWNLI HA PUCK

2) MoHTa)XX-KpbCTOCaHa Bpb3Ka

TOVvainna®

TexHU4yeckmn puck woan

- MpurYmnHeHo oT:Pas3nyHa TexXHo0rns, pasmepu, NPoAyKT-MmaTepuan, NPON3BOACTBEH NpoLiec, KanauuteT u Ap. O ——

manufacturers

rataay

Wiy s It possibla o mae conmectors of Sferent types?

MpaBeH puck
- BE3 ceptudpukaumna:IEC 62852 (EN50521) n UL 6703 npoaykToBa Hopma pecn. UL 1703 moaynHa Hopma

- HAMA cbBmecTuMOCT:IEC 62548 nHcTanaynoHHa HopMa, Jeknapaunsa TUV Rheinland

- OTroBopHOCT? - BE3 rapaHuyus/rapaHymus!




BAHKOCINMOCOBHOCT HA MPOEKTA - OCHOBH N3TOYHWNLI HA PUCK

2) MoHTaX-KpbCTOCaHa Bpb3Ka: HopMaT/BHU NpenpaTkin

HauyvoHanHwu Hacoku

Fno6anHa HctanaunoHHa Hopma: IEC 62548 - PV macmeu

9.3.9 lllencenuv, KOHTaKTU U cCbegquHuTenu Llencennte n
LencennTe, CBbpP3aHn 3ae4HO B $OTOBONTANYHA CUCTEMA,
Tpa6Ba fa 6b4aT OT e4NH U CbLUW TUM OT eANH U CbLUN
nponssoauTen. T.e3a cBbp3BaHe He Tpsi6bBa Aa ce

m3nonssa wjencesn ot eamH npomssoanTes1 U KOHTaAKT OT

Apyr nponsBoauTen Unu o6paTtHo.

UL ctaHpapT 6703 - PV cbegnHuTenu

YcnoBunsa 3a npuemaHe

»e. C MPOYYEHN KATO NPUEMINBU 3a CrI0bsBaHe Ha MACTO OT
KBanuULMpaHN enekTpoTexHuum ¢ pabpryHo
npesfocTaBeHn UHCTPYMEHTU.

,T€31 ycTpolicTBa ca oLeHeHn camo 3a UL pasno3HaBaHe CbC
cneumonyYHM TMNOBECBbP3aHN CbeAVHUTENN B paMKUTE Ha
TAXHOTO NPOAYKTOBO CEMENCTBO.

Te He ca oueHeHU fa paboTaT € ApYrv NOL06HM
YyCTPOMCTBa OT APYr Npon3BoauTen.

N

ABcTpanus, ®paHums, bpasnnuva v Typuns
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BAHKOCINMOCOBHOCT HA MPOEKTA - OCHOBH N3TOYHWNLI HA PUCK

SrausLr

2) MoHTa)X-/ledekTHO ynpas/sieHMe Ha Kabena (KpumnBaHe)

MbpBOHauyanHM nsmepsaHusa v cned TCT

7

L )

Crimp-Resistance [uQ]

- T T e T T T T T T T T T T T T v T T

Cycle

_—_ T T =

= 1RB (UOhm)
1RS (uOhm)
= 2RB (uOhm)
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3RS (uohm)
= 4RB (UOhm)
mm 4RS (pOhm)
5RB (1Ohm)
5RS (uohm)
= GRB (UOhM)
s 6RS (pOhm)

mmmm Norm

NMocneacrBuA

High risk for (partial) connector failures

Performance losses, higher PPM-rates and
downtimes of modules, strings or plants

High service/maintenance and spare part
costs for repairing

Hotspots and fire in PV system and
reconstruction costs

High costs for legal disputes due to
undefined liabilities
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BAHKOCMOCOBHOCT HA MPOEKTA - OCHOBHU M3TOYHMLM HA PUCK STAUBI.I

2) MoHTa)k-YecTo cpewiaHu rpeLku (Mprmepn)

AI/IPEKTHO nocraBeHu KOHEKTOpVI/KaGG.ﬂVI Ka6enbT e NOCTOSAHHO U3/10)KEeH HPEKOMepHO Harnpe>xeHue n psasko I'pel.m(a npu m36opa Ha NpoAyKT
Ha NOKpMBa UM 3eMHaTa NOBbPXHOCT Aa nonmeam paauvnyc Ha orbBaHe n KOH¢V| I'ypa U.Vlﬂ




LXK J
BAHKOCMOCOBHOCT HA NPOEKTA - MOIEBU JAHHM STAUBLI

PUHAHCOB PUCK U PUCK 33 6€30MacHOCTTa

Na6opaTopHu nscneaBaHus:
MocnepcTBUA

Bpb3Ku 5 rognHu cnep BbBeXXaaHe B eKcrnsioatauus

High risk for (partial) connector failures

Performance losses, higher PPM-rates and
downtimes of modules, strings or plants

High service/maintenance and spare part
MN301a4NOHHO CLNPOTUBIEHUE KoHTakTHO cbnpoTuB/ieHMe costs for repairing
R > 400 MQ R @ 530 pQ
Hotspots and fire in PV system and
OpurvHan x OpuruHaneH @ 1660,00 MQ OpurvHan x OpurvHaneH @ 532 pQ reconstruction costs
KpbcTocaHa Bpb3ka @ 0,06MQ KpbcTocaHa Bpb3ka @ 6841uQ
High costs for legal disputes due to
undefined liabilities
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LXK J
BAHKOCMOCOBHOCT HA MPOEKTA STAUBI.I

Summery - [NocTaBeTe 0CHOBAaTa NMPaBMIHO B MHOIO PaHHUTE eTanu

Bb3peiicTtBue Bbpxy LCOE - Optimized CAPEX + Minimized OPEX I Higher Energy Yield

Onepauwusn

- MoHuTOpUHr
CTpounTencreo
= (MpeBaHTVBHO)MHCNEKLUMNABN3Ya/IHO/ TEPMUYHO

- MpepgBapuTenHo crnobeH(dpabprika) - JNlaGopatopum nscnepsanma

- MecTHa noaapbXKKa/ ekcnepTn3a
- MoHTa)XXHa HopMa-KpbCTOCaHO

CBbp3BaHe, NHCTPYMEHTU, KpUMMBaHe - YnpaBneHue Ha pe3epBHU YacTm
- MpoekTupaHe Ha cucTemMarTa,

cneundurkauum, aorosopmn-LCOE 6anaHc - VIHCTPYKLMM 3a crnobaBatie

- npaeieHue Ha K n
- KOMMNOHEHTN-NPON3BOANTENHOCT, MPOLEeCH, ST ) REIEE]

napTHLOP, ONUT, penyTaums, pHaHcoBa - CTpouTencTtsoHaa3op
BBb3MOXHOCT, pabpuyeH oanT (KoopanHaLms)

- MapTHbLOpU-KayecTBEH NOAXOA,
06yYeH TexXHUYeck NnepcoHan
(moAn3MBbAHUTENN)




