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NpescTaBasBaH oT ATaHac BaHoB TaHueB

B KaUeCTBOTO Ha ... /I3MBHUTENeH AUPEKTOp

ODEPTA'

3a y4acTve B obLLecTBeHa Nopbyka Npu yaiosuaTa Ha Y. 187 no peaa Ha Mnasa ABajeceT U LwecTa oOT
3akoHa 3a obLuecTBeHnTe nopbyku (30MM)

YBAXKAEMMU rOCnoXXu v roCnofA,

C HacTosLWoTO BM npeacraBamMe HalaTa odepTa 3a yyacTve B obsaseraTta oT Bac obiecTtBeHa nopbyka Ne
368-EP-17-MP-[-3 ¢ npeameT: ,[locTaBka Ha apMaTypa 3a M30siMpaHa Bb3dylwHa Mpexa Cp.H.”

[leknapvpame, 4e cMe 3ano3HaTv ¢ obsBaTa W yUIoBMATa 3a yyacTue B 0bsBeHaTa oT Bac obLuecTBena
nopbyka. CbriacHW CMe C NoCTaBeHuTe OT Bac ycsioBma 1 v npuemame 6e3 Bb3paxeHus.

[eknapupame, ye cMe 3ano3HaTi U npuemMame ycniosusTa B CnefHUTe OOKYMEHTU: TbproBckn yC/IOBUA,
TexHuyeckn onucanua EP tOr EAL; TO 186/00 u TO 187/00, O6LLM ycnoBus Ha 3akyrnyBaHe Ha ApyXecTBaTa OT
rpynata EVN, Knay3a 3a coumnanHa OTroBOPHOCT Ha ApyXecTBaTa OT rpynaTa Ha EVN.

3ano3HaTV CMe C MpoeKTa Ha [OroBop, NMpuemame ro U ako Hbfem onpefeneHw 3a W3NbAHUTEN, Lie
CKJIH04MM OTOBOP B 3aKOHOYCTaHOBEHWA CPOK.

[Jexnapupame, Ye e CKIIOYMM NMUCMEH LOrOBOP, KOWTO BKITIOYBA BCUYKY NMPELIOXEHWA OT oepTaTa HU.

[eknapupame, 4ye Npu CKIOYBAHETO Ha AOrOBOP LU NPeAcTaBUM AOKYMEHTU, U30aAEHWU OT KOMMETeHTeH
OpraH 3a yooCTOBepsiBaHe Ha JiMncaTa Ha obcToaTencTsata no . 54, an. 1, 7. 1 — 3 1 geknapauuv 3a nvncata
Ha obcTosTencTeata no yn. 54, an. 1, 1.4, 51 7 ot 300M.

Hue cMe cbrnacHu fa ce npuabpxame KbM TOBa MpemnoxeHue 3a cpok or 90 OHW OT fataTa, KOATO e
nocovyeHa B 06sABaTa 3a A4aTa Ha NoyyasaHe Ha obepTaTa.

MpW W3MBAHEHWETO Ha MOPBYKATa HE—MIRSAIBAME/HAMA [a W3Non3BamMe YUIyruTe Ha CIefHuTe
NoaM3MbAHWTENN (HEBAPHOTO Ce 3a4epTaBsa):

HanmeHoBaHWe Ha ObxBaT Ha ,D,eVIHOCTMTe, KOUTO LUe PasMep Ha y4aCTUeTO Ha
nogn3nbiHUTENA M3BBPLUBA nogn3nbviHUTENA B %
H/n = .
H/n - %

3abenexka: B Uyyal, ye ce U3Non3BaT NOAM3IMBAHUTENN Ce NPeaCTaBss:

- 3aBepeHO OT yYaCTHWKa KOMue OT JOKYMEHTa 3a perucrpauma Man eauHHWS WaeHTUUKaUMOHEH KoZ
(EWK), cbrnacHo 4n. 23 oT 3akoHa 3@ THProBCKWMA PErucTbp, KOraTo Y4aCTHWUKBLT € IopUaMYecKo JIULe Wu
e4HOMNYEH ThproBeLl; Komue OT JOKYMeHTa 3a CaMOSIMYHOCT, KOTaTo Y4aCTHUKBT € (U3NYecKo Nuue;

- Jloka3aTenctso 3a MOeTUTe OT NOAU3MBIAHUTENNTE 3a0b/IKEHNA

A
NpU U3NBAHEHWETO Ha MOPbBYKaTa tHE-—MIFOAIBEME/HAMA [a M3MOos3BaMe KanauuTeTa Ha TRETM nuua
(HeBAPHOTO ce 3a4epTaBa): /ol

1
OcbepTaTa ce NofaBa Ha HbArAPCKM e3UK.
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HanmeHOBaHue Ha Bup/HanmeHoOBaHWe Ha MecToHaxoxBaHue/
TpeTo nuue pecypca OnuncaHue Ha JEVNHOCTUTE, KOUTO

e Cce n3nb/HABaT C pecypca
H/n R N

H/n - -

3abenexka: B cny4ai, Ye y4acTHUKa Ce No30BaBa Ha KanauwTeTa Ha TPeTuh Juua, Tol TpAbBa fa Aokaxe, Je Lie
pa3nosiara C Te3u pecypcu, KaTo NpeacTass:

- JlOKYMEeHTU 3a NOeTUTe OT TPETUTE NNLIA 3ab/IKEHUA

KaTto Hepa3sgesiHa YacT OT HacTosAllaTa ocpep'ra, npunarame.

TexHn4ecko NpenJIoxXeHue,;

LleHoBO npennoxeHue (no obpaseLy);

Jdeknapauws no un.54, an.1, 1.1, 2 n 7 ot 301 (no obpaseL);

[eknapauys no 4n.54, an.1, 7.3 - 5 ot 30M (no obpazeL;

MocTpa Ha apMaTypa 3a U30s1paHa Bb3ayluHa Mpexa Cp.H.:

5.1. orbBaTeNHa Knema 3a u3onupaH NPoBOAHWK 3a PAS 95 mm2 - 1 Bpoi;
5.2. u30/1aluA 3a onbBaTesHa knema 3a PAS 95 mm2 - 1 6poi;

vihwnNn =

neradn: 082017 AEKNIAPATOP: <. ... L ciihizssson N

(noanuc v'nauar)”’
ATtaHac TaHues
U3nbaHuTEeNneH AnpeKkTop
,Punkab” AQ
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EVN rpyna
TEXHUYECKO NPEANTOXXEHUE

N 2 i e o B e e (HauMeHOBaAHUE HA y4acmHuUKa)
C nNpeaCTasAHETO Ha HalwaTta odepTa 3asBSBAME XeNaHMETO CU fa ydacTsame B obABEHaTa OT BbL3NIOXWTENA
o6lUecTBEHa MOPbLYKA 3@ Bb3faraHe ype3 chbupaHe Ha odepTn ¢ obasa Ne 368-EP-17-MP-[-3 ¢ npeamer:
A OCTaBKa Ha apMaTypa 3a M30MupaHa Bb3ayLliHa Mpexa Cp.H.”, npu ciedHuTe yCiosusa:
MACTOTO 3a uU3NbiHEHKe Ha nopbykaTa: Cknag B rp.Crapa 3aropa, 6yn. CnaBaHCKMW.
CPOKbBT 3a U3NbAHeHMe Ha nopbykaTa: 30 kaneHpapHw AHu, Cef 3asBKka (He nosede oT 30 AHW).
FapaHUMOHHKAT CPOK €. 24 Mecella, CHWTaHO OT AaTaTa Ha Npuemo-npefasaTesiHusA NpPOTOKON (He no-

Masiko OT 24 meceLa).
Kanauutet 1o _20 % ot ochepupaHnTe konm4ecTsa (He no-masnko ot 50%).

Hue cme cbrnacHW da ce NpuabpXame KbM HAMpPaBeHOTO TEXHWYECKO MpennoxeHwe 3a CpoK OT 90 gHmn ot
faTaTa, KOATO e NOCOY€EHa B obssaTa 3a JaTa Ha nony4aBaHe Ha oq)ep'raTa.

TEXHUYECKWN NAPAMETPU.

Tabnulia Ne 1 — nonb/IBaHemMo Ha BCUYKU nojiema e 3a0b/DKUmesIHo

Ne MWHMMaNHU 3UCKBaHUA Ha Bb3JIOXXUTENA MpepnoXkeHne Ha y4acTHUKA
(Oa/He, Nndopmaums,
TexHnYecKku nokKasaTenm)

1 OTroBapaT /M npegfiaraHWTe  OT  yyacTHuka npogyktu | [X] da[ ]He
(OnbBATENHN KIIEMU W M30M1aLMK 3a OMbBaTeNHK kiemu 3a CCX)
M3LAMO Ha 3aJIOXEeHUTe B LUWTMPAHUTE NO-rope B HACTOALLOTO
TEXHWYECKO MpegnoxeHne TexHU4ecku OnucaHuaA,napameTpu,
PeCcnekTUBHO CraseHu Nn ca TexHuyeckn onucaHua EP 1O EAL]
- TO 186/00 n EP KOl EAl - TO 187/00 BbB BCUYKUTE WM

TOYKU?
Ako ,HE", Mmons, onuilete noapobHo | ]
2 MpuTeXxasaT N NpeffaraHuTe OT y4aCTHVIKa NPOAYKTM IX]Bal 1He

CepTUdUKaTU/NPOTOKONM 33 YCNeLLHO U3abpXaHa ,TUMoBsa
nposepka” no EN 50397-2 n EN 60068-2, cbrnacHo EP 1O
EAI-TO 186/00, EP Ol EALL - TO 187/00, n3rotseHu ot
akpeouTMpaHa usnuTtaTtenHa nabopatopus, UK eKBUBaNEHTEH
opraH. Mons npunoxete rv. - |

B cnyyaih, ye cepTudumkaTUTE/NPOTOKONMTE Ca M3MafeHn OT
©KBWBAJIEHTEH OpraH, TO MOJs MpeAcTaBeTe [OKa3aTescTBo 3a
©KBMBANEHTHOCTTa (PAaBHOCTOMHOCTTA).

(yeb agpec, opraH wiu cyxba,
AKO cbomBemHume GOKyMeHmU Cd HA pasnosioxeHue B | U3fasallM  AOKYMEHTa,  TOYHO

enekmpoHeH hopmam, MoJsis, nocoyeme: no3oBaBaHe Ha DOKyMeHTa):
[c..... I...... 1...... I...... ]
3 Kbm odeprata 3a ydyacTve w3paboteHn nm ca wmoctpu | [X]1 Oal ] He
cboTBETHO: 1{egHa) OnbBaTenHa knema 1 1(egHa) M3onaumsa 3a
ombBaTeNHa knema?  MocTpute OTroBapAT NV Ha BCUYKK \

MOCOYEHN B UWUTMPEHWUTE MO-rOpe B HACTOALLOTO TEXHUYECKO
npegnoxexue TexHuyeckun onucanua EP HOT EALL —TO 186/00 u I
EP HOF EAL - TO 187/00 KOHKPETHW XapakTepuUCTUKU W ' P\
napameTpu ? . == }
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Tabnuya Ne 2 — nonb/iBaHemo Ha nosemama € NOXXeJAamesIHo U C/IyXu 3a NO-NbJIHO npeacmaBﬂHe Ha
y4acmHuka

Ne 0O6wa nHdopmauma 3a npeanaraHuTe NPOAYKTH MpeanoXeHue Ha yYacTHUKa
(Aa/He, Undopmauns,
TexHU4ecKn noKasaTenm)

1 JaHHuW 3a nopussoauTen U NPoU3BOACTBO:

1.1 | daHHK 33 NpOU3BOACTBEHOTO Xasie Ha NPOU3BOOUTENA ALPEC: ..
Ensio Mettisen katu 2
06100 Porvoo
Finland
www.ensto.com

VIMe npoussoauTen / Tbproscka mapka: __ENStO Finland Oy

3a u3nbAHeHUe Ha U3NCKBAHUATA Ha Bb3noXXuTena ce cuuta NonoXKutesneH oTroBop mA) Ha
M36POEHVITe B Ta6nuua N2 1 Toukn, npunaraHe Ha U3sNCKaHUTe QOKYMEeHTU, AoKa3Ballu U3nbjiIHEHNe
Ha Te3U U3UCKBaHWUA, KaKTo U NpeacTaBAHe Ha ABe MOCTPU, USLIANO OTroBapAilM Ha TeEXHUYeCKUuTe
onnucaHuA.

Mo cBoe ycMoTpeHUe y4acTHUKDbT € B NPaBOTO CU Aa NPWIOXKU A0NBJIHUTESIHN JOKYMEHTU, U3BBH
U3PUYHO NOCOYEHUTE, KaTo AoKa3aTesICTBa Ha 3aflafeHUTe BbNpocCn.

OtbepTaTa Ha YYaCcTHUK, YUETO TeXHNYEeCKOo npeannoikeHue He MSI;IiI:nHFIBa HAKOEe/U OT MUHUMAJTHUTEe

W3NCKBaHUA Ha Bb3MoXuUTeNA HAMa Aa 6bAe pasriiefaHa, PecneKTMBHO YYacTHUKBLT HAMA Aa y4acTBa
B K/laCMpaHeTo. '

e

[NaTa.25.08.2017 YYACTHUK: o u
(nognuc v nevar) b

J
AtaHac TaHueB
N3nbaHuTeNeH AnpeKTop
dunkab AL
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Type and Sample Test Report

Tension clamp
S0256 and $SO256.2

Test standard:
EN 50397-2 :2009

ENSTO

! Ensio Miettisen katu 2,
. P.0.Box 77
© 06101 Porvoo, Finland

Ensto Utility Networks Laboratory
Ensto Finland Oy
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Tel. +358 204 76 21
Fax +358 204 76 2770

Business I1D: 1481990-6
Reg. Office: Porvoo
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1. Specification

2. Certificate

Product: SO256 and SO256.2

Document no

S0256
S50256.2

FI 29970

3. Sample test report (with BLL-T-conductor only, SMFL 28,5 kN)

3.1. Visual examination

3.2. Dimensional and material verification
3.3. Test for permanent marking

3.4. Tensile test at ambient temperature
3.5. Clamp bolt tightening test

3.6. Damage and failure load test

4. Sample test report (with BLL-T and PAS)
5. Type test report (with BLL-T and PAS)

3765S
3765S
37665
37675
3768S
3764S

This report shall not be reproduced, except in full, without the written approval of the laboratory, Ensto Finland Oy
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PRODUCT SPECIFICATION
5/8/2017

ENSTO I

64381

303822

S0256

Tension clamp

Code S0O256

GTIN 6438100303822
ENumber

Name Tension clamp

BLL 99-157 mm?2 AIMgSi

Description Tension clamp for covered conductors
BLL AIMgSi. The insulation piercing
contact part has silicone seal which
prevents the moisture getting into the
conductor.

Technical specification

Dimensions

Weight: 2.53 kg

Conductor diameter: 16.1...22.3 mm

Features

For conductor size: BLL 99-157 mm?2 AIMgSi

Mechanical

+ SMFL: 28.5kN

Tightening torque: 40 Nm

SMDL: 22 kN

Certificates

Standards: EN 50397-2

Specification

Construction:
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Ensto Finland Oy Ensio Miettisen katu 2 email: ensto@ensto.com me.enstu.com
06100 Porvoo phone: +358 204 76 21
Finland
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Construction:

Installation:

Markings:
Markings:

Packaging

Default package
Unit:

Size:

Length:

Width:

Height:

Weight (net):
Weight (brt).

Volume:

Pallet package
Unit:

Size:

Length:

Width:

Height:

Component Material

Body Corrosion resistant
aluminium alloy

Plastic parts Frost, heat and UV-
radiation resistant plastic

Bolts Hot-dip galvanised steel
M10
Bail Stainless steel

The clamp is opened and the conductor
wire is inserted between the wedges. The

locking connector is tightened. Tightening -

torque 40 Nm. The clamp is closed and
strained.

ENSTO
S0256
PSS1207
PSS1208
95-157mm2
40 Nm

week/year of manufacture

PCS

1130 mm
150 mm
120 mm
7.59 kg
7.68 kg
0.0203

PCS

920

1200 mm
800 mm
860 mm

Ensto Finland Oy

Ensio Miettisen katu 2
06100 Porvoo phone: +358 204 76 21

email: ensto@ensto.com

www.ensto.com




2/
Weight (net): 227.7 kg
Weight (brt): 248 kg
Volume: 0.8256
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Ensto Finland Oy Ensio Miettisen katu 2 email: ensto@ensto.com www.ensto.com
06100 Porvoo

Finland

phone: +358 204 76 21
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50256.2

Tension clamp

ENSTO

Code S0256.2

GTIN 6438100303839

ENumber

Name Tension clamp
BLL 99-157 mm2 AIMgSi hoist
adapter

Description Tension clamp for covered conductors
BLL AlMgSi. The insulation piercing

contact part has silicone seal which

prevents th
conductor.
adapter for

Technical specification

Dimensions

Weight:

Conductor diameter:

Features

For conductor size:

Mechanical

SMFL:
Tightening torque:
SMDL:

Certificates

Standards:

Specification

Construction:

e moisture getting into the
Clamps are equipped with an
hoist hook.

2.79 kg
16.1 ... 223 mm

BLL 99-157 mm2 AIMgSi

28.5 kN
40 Nm
22 kN

EN 50397-2

PRODUCT SPECIFICATION

5/8/2017

6438100303839

Ensto Finland Oy

Ensio Miettisen katu 2
06100 Porvoo
Finland

email: ensto@ensto.com
phone: +358 204 76 21

www.ensto.com
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Construction:

Installation:

Markings:
Markings:

Packaging

Default package
Unit:

Size:

Length:

Width:

Height:

Weight (net):
Weight (brt):

Volume:

Pallet package
Unit:

Size:

Length:

Width:

Height:

Weight (net):

Component Material

Body Corrosion resistant
aluminium alloy

Bolts Hot-dip galvanised steel
M10
Bail Stainless steel

Plastic parts  Frost, heat and UV-
radiation resistant plastic

Hoist Hot-dip galvanised steel
adapter

The clamp is opened and the conductor
wire is inserted between the wedges. The
locking connector is tightened. Tightening
torque 40 Nm. The clamp is closed and
strained.

ENSTO
S0256.2
95-157 mm?
40 Nm

week/year of manufacture

PCS

3

1130 mm
150 mm
120 mm
837 kg
8.43 kg
0.0203

PCS
S0

1200 mm
800 mm
860 mm
251.1 kg
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Ensto Finland Oy

Ensio Miettisen katu 2
06100 Porvoo
Finland

email: ensto@ensto.com ¢ www.ensto.com

phone: +358 204 76 21
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Weight (brt):

Volume:

272 kg
0.8256

Ensto Finland Oy

Ensio Miettisen katu 2

06100 Porvoo

Finland

email: ensto@ensto.com
phone: +358 204 76 21

www.ensto.com
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CERTIFICATE FI 29970

Our Ref. 289208-1

Product

Type

Trade mark

Certificate Holder/
Manufacturer

Technical information

Other information

The product is certified
according to the
following standard(s)

Validity

Date of issue

Signature

Fitting for overhead line

50256
80256.2

ENSTO

Ensto Finland Oy
Ensio Miettisen katu 2
FI-06150 PORVOO
FINLAND

Tension clamp for covered conductors BLL 99 - 157 mm? AlMgSi
Conductor diameter 16,1 - 22,3 mm
Tightening torque 40 Nm, SMDL 22 kN, SMFL 28,5 kN

See the Appendix to this Certificate
EN 50397-2:2009

This certificate is valid until 01 June 2022 provided that the Conditions for FI certification are met.
This certificate includes the right to use the FI mark under the condition that product changes (if any)
will be approved at SGS Fimko before the product is brought onto market.

01 June 2017
SGS Fimko Ltd

d

Sisten Lokfors
Project Manager

This certificate Is {ssued by the company under 18 Gensral Condltions for Cerlification Services accessible at hiltp:/ww sos. lilen/Tenms-gnd-Condilions. aspx
drawn to the limitatlons of liability defined therein and in the Test Report here above mentioned which findings are reflected in this certificate. Any unauthorized alteralion, forgery or felsification of the
content or appearance of this documeni Is unlawful and offendera may be proseculed to the fullest extent of the law.

SGS Fimko Ltd. Sérkinlementie 3 P.O.Box 30 FI-00211 Helsinki, Finland
#3560 606361 f. 43589 682 5474 www.sas fi
Business ID 0978538-5 Member of the SGS Group (SGS SA)

Attention is




Manufacturing site

Additional information

o
FINAS

Finnish Accreditation Service
$003 (EN ISO/IEC 17065)

Is based on test

This certificate is issued by tha company under Ils General Conditions for Certification Services eccessible at hllg:{fww ) ' asox. AT l.nnllon is drawn to 3@@mv
this

“‘\@ =2 ff;'-
R\x\@&é )
Appendix to Certificate: 29970

Ensto Ensek AS
Paldiski mnt. 35/ 4A
EE-76606 KEILA
ESTONIA

$0256.2 with adapter for hoist hook.

Additional parts for tension clamps S0O256 and S0256.2:

Power arc device SDI27.2 including power arc horns SDI10.2 and
PEJ90 conductor with screw type cable lugs SML 1.17.

End cap PK557.

This certificate is based on and replaces Certificate FI 29719 dated 11
October 2016.

Certificate Fl 27049 A1 was based on manufacturer’s test reports:
2166S, 21768, 21658, 21778, 2106s, 1938S, 19398, 20878, 2089S,
20918, 20928, 20948, 20958, 2097S, 2098S, 2100S, 2101S, 2103S,
21048, 2191 and 2170S

Manufacturer’s additional test reports;
35718, 3467S, 30748, 35728, 34658, 3597S, 35958, 35968
3764S, 37658, 37668, 3767S, 37683

Solar simulator test reports:
050810_S0256, 071210_SDI27-1 and 050111_SDI10_2

SGS Fimko test report:
251420_SML1-17

Low temperature assembly test clause 7.4.14 and Tensile test at low
temperature clause 7.4.8 were performed at temperature -25 £ 3 °C.
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defined thereln end in the Test Report here above mentloned which findings are reflected [n this certificate. Any unaul.hurlznd anara!.bn forgery or ralnmcallun of the content or appear

unlawful and offenders may be prosecuted to the fullest extent of the law.
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Laboratory Report
No.: 3765S

Revision: A

Page: 1/6

Date of Test: 16.8.2016

Test object:

Tension clamp S0O256 and S0256.2.

Purpose of the test and relevant standards:

Visual examination test and Dimensional and material verification test according to EN 50397-2:2009
clauses 7.1 and 7.2.

Conclusion:

The clamp passed the test.

Picture 1: SO256

Date of Report: 3.5.2017

UTILITY NETWORKS

Tested by: Ola Forsstrom LABORATORY
C& N Ordered by: P. Pulkkinen
Approved by: Janne Lappalainen Distribution: OHL PD-team

€ENSTO

Ensto Utility Networks Laboratory Ensio Miettisen katu 2, |  Tel. +358 204 76 21 Business ID: 1481990-6

Ensto Finland Oy P.O.Box 77 Fax +358 204 76 2770 Reg. Office: Porvoo
06101 Porvoo, Finland




1. Test objects

Tension clamp:
Type:
Manufacturer:
Conductor size:

Tightening torque:

SMFL:

SMDL:

Batch number:
No of pcs:

Type:
Manufacturer:
Conductor size:

Tightening torque:

SMFL:

SMDL:

Batch number:
No of pcs:

S0256

Ensto Finland Oy
99-157 mm?

40 Nm

28,5 kN

22 kN

2/2016

1

S$0256.2

Ensto Finland Oy
99-157 mm?

40 Nm

28,5 kN

22 kN

3/2016

1

Laboratory Report
No.: 3765S

Revision: A

Page: 2/6
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This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Netw/urks Laboratory.




Laboratory Report
No.: 37658

Revision: A

Page: 3/6

2. Testing procedure

The test was performed against the manufacturer specification sheet and standard requirement.
The test included a visual examination part and a dimensional and material verification part.

Requirements

The clamp shall fulfill the manufacturer specification data and standard requirement.
3. Test results

Visual examination of SO256

The clamp was visually looking the same as in the specification drawing.

All markings required by the standard were found:

Manufacturer’s logo: Ensto

Product code or reference: S0256

Batch number (production date): (week) 07/2016
Minimum and maximum cross section: 95-157 mm?
Tightening torque or die reference: 40 Nm

Visual examination of S0256.2
The clamp was visually looking the same as in the specification drawing.

All markings required by the standard were found:

Manufacturer’s logo: Ensto

Product code or reference: S0256.2

Batch number (production date): (week) 11/2016
Minimum and maximum cross section: 95-157 mm?
Tightening torque or die reference: 40 Nm

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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Dimensional and material verification of SO256

The sample was within specification requirements. The clamp’s dimensions were within
specification tolerances, see Picture 2.

Distar Requirement | in product
il o mm] | fmm]
Total length (700) 705,0
Body length (201) 206,0
Body height (95) 94,8
Body width (46) 46,0
Clamping piece width : (64) 64,0
Bail diameter (9) 9,0
Bail eye radius 212 >12

Table 1: Test results

o'|o]:

/[
ﬁl“

.ili == |
i (201) -
9‘3
Picture 2: Specification drawing

3 Matching
Component | Maerial | specification
Body Corrosion resistant aluminium alloy Yes
Plastic parts | Frost, heat and UV-radiation resistant plastic Yes
Bolts Hot dip galvanized steel Yes
Bail Stainless steel Yes

Table 2: Clamp materials
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Dimensional and material verification of S0256.2

The sample was within specification requirements. The clamp’s dimensions were within
specification tolerances, see Picture 3.

Total length ~ [ (700) 703,0

Body length (201) 206,0
Body height (95) 94,9
Body width (49) 48,8
_Clamping piece width (64) 64,0
Bail diameter (9) 9,1
Bail eye radius 212 >12

Table 3: Test results

5 .2 (700)
A *—H“_ : v
i
e R - (201) _
(95 == ———
( I = =)

Body Corrosion resistant aluminium alloy Yes

Plastic parts Frost, heat and UV-radiation resistant plastic Yes
Bolts Hot-dip galvanised steel Yes
Bail Stainless steel Yes
Hoist adapter Hot-dip galvanised steel Yes
Table 4: Clamp materials
Summary

The clamps passed the test.
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4. Pictures

5.

1 A

o

e

@ ) “_{u;"-,tﬁlm-'“]“&-:i'nmkﬂkm’.rﬁ

e —

Picture 5: Markings

Test equipment

ID Type Model Purpose Latest calibration
A209 Caliper Stainless hardened Measuring dimensions 16.12.2015
L317 Measuringtape  SL5M Measuring length 04.08.2016

Testld
3955

Revision history .rlm_m”,. |
A t‘.}}ii“’i“éf PRV {
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Date of Test: 16.8.2016

Test object:

Tension clamp SO256.

Purpose of the test and relevant standards:

Test for permanent marking according to EN 50397-2:2009 clause 7.3.

Conclusion:

The clamp passed the test.

Picture 1: SO256

Date of Report: 3.5.2017
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1. Test objects

Tension clamp:

Type: S0256
Manufacturer: Ensto Finland Oy
Conductor size: 99-157 mm?
Tightening torque: 40 Nm

SMFL: 28,5 kN

SMDL: 22 kN

Batch number: 2/2016

No of pcs: 3

2. Testing procedure
The markings were rubbed by hand for 15 s with a piece of cloth soaked with water and again 15 s
with a piece of cloth soaked with petroleum spirit. The petroleum spirit used was Mineral
turpentine from KIILTO / Finland.
Requirements

The marking shall remain clear and allow the accessory to be easily identified.

3. Test results

Sample | Va8 oo | Result
1 Yes Passed
2 Yes Passed
3 Yes Passed

Table 1: Test results

Summary

The clamp fulfilled the test requirements.
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4. Pictures
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Picture 2: Test setup

5. Test equipment
ID Type

L253 Stop watch

6. Testld
3956

7. Revision history
A

Picture 3: Markings after test

Model Purpose Latest calibration

IHM

Timekeeping 26.10.2015

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




N2 Laboratory Report

§ \‘--._.-/ }', ¥ ‘

imeme FINAS No.: 3767

%f;‘—-—::\\:? Finnish Accreditation Service Revision: A
AN T284 (EN ISO/IEC 17025) Page: 1/5

Pl Date of Test: 14.9.2016 &
11.4.2017
Test object:
Tension clamp S0256.

Purpose of the test and relevant standards:

Tensile test at ambient temperature according to EN 50397-2:2009 clause 7.4.7.

Conclusion:

The clamp passed the test.

Picture 1: SO256

Date of Report: 3.5.2017

RKS
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1. Test objects

Tension clamp:
Type:
Manufacturer:
Conductor size:
Tightening torque:
SMFL:
SMDL:
Batch number:
No of pcs:

Conductors:
Type:
Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:
Shape of conductor:
Insulation material:
Insulation thickness:
Core diameter:
Conductor MBL.:
Max operating temperature:
Max short-circuit temperature:
Manufacturer:
Country:
Refer to standard:
Conductor ID:

Type:

Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:
Shape of conductor:
Insulation material:
Insulation thickness:

Core diameter:

Conductor MBL.:

Max operating temperature:
Max short-circuit temperature:
Manufacturer:

Country:

Refer to standard:
Conductor ID:

Laboratory Report

No.: 3767S
Revision: A
Page: 2/5

S0256

Ensto Finland Oy
99-157 mm?

40 Nm

28,5 kN

22 kN

2/2016 & 3/2017
4

BLL-T 99 AIMgSi 24kV
99 mm?

AlMgSi

7

12,8 mm
Non-compacted
Round
HDPE+PE

2,6 mm
17,8-18,8 mm
25,3 kN

70 °C

200 °C
Amokraft
Sweden

EN 50397-1
437

BLL-T 157 AIMgSi 24kV
157 mm?
AlMgSi

19

16,3 mm
Non-compacted
Round
HDPE+PE

2,5 mm

21,6 mm

43,7 kN

70 °C

200 °C
Amokraft
Sweden

EN 50397-1
453
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2. Testing procedure

Two tension clamps were tested with minimum and maximum conductor size using BLL-T type
conductors. The tension clamps were assembled in accordance with the manufacturer's
instructions and fitted into a tensile test machine as shown in Picture 2.

The test load SMFL was SMFL=0,8%xconductor MBL. The load was increased to 20 % of SMFL.
Then the conductor was marked where it exits from the tension clamp. The load was then
gradually increased to 60 % of SMFL and kept there for 60 s. Without any subsequent adjustment
of the fitting the load was increased to SMFL and kept there for 60 s. After this the tension clamps
where then checked for any movement relative to the conductor. Then the load was steadily
increased until failure occurred. The failure load was recorded.

1.

2.

Picture 2: Tensile test arrangement

1. Min. 100 x covered conductor diameter
2. Length of tail minimum 500 mm

Requirements

The movement of the tension clamp relative to the conductor shall be less than 3 mm and no
failure of the clamp or the covered conductor shall occur below SMFL, where SMFL=0,80xMBL.

Deviation

For conductor BLL-T 157 the test load SMFL (0,80 x MBL) is higher than the SMFL specified for
the tension clamp. In this case the maximum test load was limited to the SMFL of the tension
clamp.

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




3. Test results
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Revision: A
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BLL-T 99 25,3 4,0 12,1 20,2 29,5 Passed
2 0,5
3 0,0
BLL-T 157 437 7,0 21,0 28,5 40,0 Passed
4 0,0
Table 1: Test results
Summary

The clamp fulfilled the test requirements.

4. Pictures

Picture 3: Test setup
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5. Test equipment
ID Type Model Purpose Latest calibration
T Tensile test machine  Matertest Tensile test No calibration
L109 Force sensor 1220AF-250kN-B Force measurement 01.09.2016
L110 Force sensor 1210AF-50kN-B Force measurement 01.09.2016
L56 Torque wrench BDSS80E Torque measurement 01.07.2015
L281  Torque wrench BDS80E Torgue measurement 14.10.2016
A209 Caliper Stainless hardened Measuring dimensions 156.12.2015
A223 Caliper Sylvac Measuring dimensions 15.03.2017
6. Testid
3957, 4486

7. Revision history
A
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i Date of Test: 29.8.2016
Test object:
Tension clamp SO256.

Purpose of the test and relevant standards:

Clamp bolt tightening test according to EN 50397-2:2009 clause 7.4.10.1.

Conclusion:

The clamp passed the test.

Picture 1: SO256

Date of Report: 3.5.2017
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1.

Test objects

Tension clamp:
Type:
Manufacturer:
Conductor size:
Tightening torque:
SMFL:
SMDL.:
Batch number:
No of pcs:

Conductors:
Type:
Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:
Shape of conductor:
Insulation material:
Insulation thickness:
Core diameter:
Conductor MBL:
Max operating temperature:
Max short-circuit temperature:
Manufacturer:
Country:
Refer to standard:
Conductor ID:

Type:

Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:
Shape of conductor:
Insulation material:
Insulation thickness:

Core diameter:

Conductor MBL.:

Max operating temperature:
Max short-circuit temperature:
Manufacturer:

Country:

Refer to standard:
Conductor ID:

S0256

Ensto Finland Oy
99-157 mm?

40 Nm

28,5 kN

22 kN

2/2016

2

BLL-T 99 AIMgSi 24kV
99 mm?

AlMgSi

7

12,8 mm
Non-compacted
Round
HDPE+PE

2,6 mm
17,8-18,8 mm
25,3 kN

70 °C

200 °C
Amokraft
Sweden

EN 50397-1
437

BLL-T 157 AIMgSi 24kV
157 mm?
AIMgSi

19

16,3 mm
Non-compacted
Round
HDPE+PE

2,5 mm

21,6 mm

43,7 kKN

70 °C

200 °C
Amokraft
Sweden

EN 50397-1
453
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2. Testing procedure

One clamp was tested with minimum and maximum conductor size using BLL-T type conductors.
The torque was increased to 1,1 x the specified installation torque value, 1,1 x 40 = 44 Nm, after
which the clamp was checked for damage. The tightening was then continued until breaking
occurred. The breaking torque was recorded.

Deviation

The standard says that the clamp shall be tightened and loosened 10 times to 1,1 x the specified
installation torque. The clamps in test are tightened only once to 1,1 x installation value, because
the clamps are not allowed to be re-used.

Requirements

No damage shall occur during the tightening which could affect the correct function of the clamp or
its nuts.

3. Test results

1 BLL-T 99 95,7 Bolt broke Passed
2 BLL-T 157 92,2 Bolt broke Passed

Table 1: Test results
Summary

All samples fulfilled the test requirements.
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4., Pictures

Picture 2: Test setup

5. Test equipment

ID Type Model Purpose Latest calibration
L56 Torque wrench BDS80E Torque measurement  01.07.2015
L269 Torque wrench Stahlwille 730D/10  Torque measurement  07.11.2013
6. Testlid
3958

7. Revision history
A
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Test object:
Tension clamp S0O256.

Purpose of the test and relevant standards:

Damage and failure load test according to EN 50397-2:2009 clause 7.4.1.

Conclusion:

The clamp passed the test.

Picture 1: SO256

Date of Report: 3.5.2017
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1. Test objects

Tension clamp:
Type:
Manufacturer:
Conductor size:
Tightening torque:
SMFL:
SMDL:
Batch number:
No of pcs:

Conductors:
Type:
Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:
Shape of conductor:
Insulation material:
Insulation thickness:
Core diameter:
Conductor MBL.:
Max operating temperature:
Max short-circuit temperature:
Manufacturer:
Country:
Refer to standard:
Conductor ID:

Laboratory Report
No.: 3764S

Revision: A

Page: 2/4

S0256

Ensto Finland Oy
99-157 mm?

40 Nm

28,5 kN

22 kN

3/2017

3

BLL-T 157 AIMgSi 24kV
167 mm?
AlMgSi

19

16,4 mm
Non-compacted
Round
HDPE+PE

2,5 mm

21,5 mm

43,7 kN

70 °C

200 °C
Amokraft
Sweden

EN 50397-1
453
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2. Testing procedure

Three samples were tested. The test was carried out as in Picture 2. The load was applied in the
direction 1. The load was gradually increased until it reached the specified minimum damage load
(SMDL). This load was kept constant for 60 s. The fitting was then removed and measurement of
any permanent deformation was done. The load was gradually increased until it reached the
specified minimum failure load (SMFL). This load was kept constant for 60 s.

TS
24

Picture 2: Test arrangement

Requirements

Regarding damage load, the test is passed if no permanent deformation, which can affect the
proper function of the fitting, occurs at or below the specified mechanical minimum damage load.

3. Test results

1 1,6 Passed
| BLL-T 157 22,0 2,0 1,4 28,5 Passed
3 _ 1,9 Passed

Table 1: Test results
Summary

The clamp fulfilled the test requirements.
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4. Pictures

Picture 3: Test setup

5. Test equipment

ID Type Model Purpose Latest
calibration
T1 Tensile test machine Matertest Tensile test No calibration
L110 Force sensor 1210AF-50kN-B Force measurement 01.09.2016
L281 Torque wrench BDS80E Torque measurement 14.10.2016
A223 Caliper Sylvac Measuring dimensions 15.03.2017
6. Testld
4488

7. Revision history
A
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Type and Sample Test Report

Tension clamp
$0256 and S0256.2

Test standard:
EN 50397-2 :2009
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Product: SO256 and S0256.2

Contents Document no

1. Specification S0256
$0256.2
SDI27.2
SML1.17
SDI10.2
PK557

2. Certificate Fl 29719

3. Sample test reports

3.1. Visual examination

e  S0256 and SO256.2 3571S
e SDI27.2 3467S
e SML1.17 3074S
e SDI10.2 34675
3.2. Dimensional and material verification
e  S0256 and SO256.2 3571S
e SDI27.2 3467S
e SML1.17 3074S
e SDI10.2 3467S
3.3. Test for permanent marking
e S0256 3572S
e SDI10.2 3465S
3.4. Tensile test at ambient temperature 3597S
3.5. Clamp bolt tightening test 3595S
3.6. Damage and failure load test 3596S ._I,."\:\’O_Zz p
S %\
ﬁgi aj
4, Type test report Complete_type_test_report_SO256 W < © /
N

prrocomrig )
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Saves Your Energy PRODUCT SPECIFICATION

ENSTO 28.9.2016
1/2

S0256 ORI

6ll43810010303822

Name: Tension clamp
PAS/BLL-T 95-157 mm? AIMgSi
Type: S0256
GTIN: 6438100303822
Description: Tension clamp for covered conductors PAS/BLL AlMgSi. The

insulation piercing contact part has silicone seal which prevents the
moisture getting into the conductor.

Package: 3/90
Unit: PCS

Technical specification

Mechanical
SMDL 22 kN
SMFL 25 kN
Tightening torque 40 Nm
Dimensions
Weight 2.53 kg
Conductor diameter 16.1 ... 22.3 mm
Features
For conductor size PAS / BLL 95-157 mm? AIMgSi
Certificates
Standards EN 50397-2
Construction: Component Material
Body Corrosion resistant aluminium alloy
Plastic parts Frost, heat and UV-radiation resistant plastic
Bolts Hot-dip galvanised steel M10
Bail Stainless steel
Installation:; The clamp is opened and the conductor wire is inserted
between the wedges. The locking connector is tightened.
Tightening torque 40 Nm. The clamp is closed and
strained.
Markings: ENSTO
S0256
PSS1207
PSS1208
Ensto Finland Oy Ensio Miettisen katu 2 Tel. +358 204 76 21 www.ensto.com
P.0.Box 77 Fax +358 204 76 2770

06101 Porvoo, Finland
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Saves Your Energy PRODUCT SPECIFICATION

ENSTO 28.9.2016
112
S0256.2
Name: Tension clamp
PAS/BLL-T 95-157 mm? AlMgSi hoist adapter
Type: 50256.2
GTIN: 6438100303839 s
Description: Tension clamp for covered conductors (PAS/BLL AlMgSi). The
insulation piercing contact part has silicone seal which prevents the
moisture getting into the conductor. Clamps are equipped with an
adapter for hoist hook.
Package: 3/90
Unit: PCS 5 o e =
=

Technical specification

Mechanical
SMDL 22 kN
SMFL 25 kN
Tightening torque 40 Nm
Dimensions
Weight 2.79 kg
Conductor diameter 16.1 ... 22.3 mm
Features
For conductor size PAS / BLL 95-157 mm? AlMgSi
Certificates
Standards EN 50397-2
Construction: Component Material
Body Corrosion resistant aluminium alloy
Bolts Hot-dip galvanised steel M10
Bail Stainless steel
Plastic parts Frost, heat and UV-radiation resistant plastic
Hoist adapter Hot-dip galvanised steel
Installation: The clamp is opened and the conductor wire is inserted
between the wedges. The locking connector is tightened.
Tightening torque 40 Nm. The clamp is closed and
strained.
Markings: ENSTO
$0256.2
95-157 mm?
Ensto Finland Oy Ensio Miettisen katu 2 Tel. +358 204 76 21 www.ensto.com
P.0.Box 77 Fax +358 204 76 2770

06101 Porvoo, Finland

This product card has been printed from Ensta’s web-pages. Please, observe our legal notice on the front page of www.ensto.com. ] © Ensto 2016



Saves Your Energy PRODUCT SPECIFICATION

ENSTO 28.9.2016
2/2

S0256.2

40 Nm

week/year of manufacture
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SDI27.2

Name: Power arc device

For products SDI90.x composite insulators on angle poles and
§0255, S0256, SO181.6

Type: SDI27.2
GTIN: 6438100305611
Description: Power arc device SDI27.2 is used with SDI90.x composite

insulators on angle poles with suspension clamp SO181.6 and on
tension poles with tension clamps S0255 or SO256.

The package includes arching horns and 95 mm? conductor with
cable lugs. Spark gap is adjusted to 90-100 mm on 12 kV, 130-150
mm on 24kV and 220-250 mm on 36 kV.

Package: 9/486
Unit: PCS

Technical specification
Electrical values

Arc gap 90 ... 250 mm
Nominal voltage (Un) 12 ... 36 kV
Dimensions

Weight 0.83 kg

Use: Sparkgap12kV ~ 90-100 mm

Spark gap 24 kV 130-150 mm
Spark gap 36kV 220-250 mm

Power arc device SDI27.2 is used with SDI90.x
composite insulators on angle poles with suspension
clamp S0O181.6 and on tension poles with tension clamps

S0255 or SO256.
Construction: Component Material
Al-parts Corrosion resistant aluminium alloy
Screws Hot dip galvanized steel

Washers Stainless steel

The package includes arching 2 pcs horns SDI10.2 and
95 mm? conductor PEJ90 with screw type cable lugs.

Installation: One end of the conductor will be installed on the clamp
and other end on the SDI10.2

Ensto Finland Oy Ensio Miettisen katu 2 Tel. +358 204 76 21 www.ensto.com
P.O.Box 77 Fax +358 204 76 2770
06101 Porvoo, Finland
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SDI27.2
Tools required: Articulated spanner ST20
Markings: SDI10.2, 44 Nm
Ensto Finland Oy Ensio Miettisen katu 2 Tel. +358 204 76 21
P.0.Box 77 Fax +358 204 76 2-7710

06101 Porvoo, Finland

BARHO € GRLTHIRAA

e e p————— e R et A ——— - —p = 2 + el

@ Ensto 2016

ice on the front p



1/44

SML1.17
Cable lug with shear head bolts

Saves Your Energy

Code
GTIN
Name

Description

SML1.17

6418677457555

Cable lug with shear head bolts
Al/Cu 10-95 mm?2, @13

The cable lug is used for terminating
conductors of cables up to 36 kV. Because
of the shear head bolt construction, no
crimping tools are needed. The required
torque is achieved by tightening the bolt
until it breaks off. The adapter needed in
tightening is included in the package. The
lug is longitudinally water tight. It is
suitable for aluminium and copper
conductors: solid and stranded, sector
shaped and circular.

Technical specification

PRODUCT SPECIFICATION
9/20/16 H

il

6418677457555

£

Dimensions

Weight: 0.07 kg

Conductor size Al: 10 ... 95 mm2

Conductor size Cu: 10 ... 95 mm?

Drawing markings

B: 28 mm

d: 14+0,5 mm

H: 10 mm

D1: 25 mm

D2: 13 mm

L1: 32 mm

L2: 59 mm

L3: 73 mm

SW: 17 mm

Ratings

ETIM class: EC001054

Ensto Finland Oy Ensio Miettisen katu 2 email: ensto@ensto.com www.ensto.com
06100 Porvoo phone: +358 204 76 21

Finland
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Specification
Construction:
Construction: Component

Body

Screws

Tin layer
thickness

Centering ring
Grease

Tool

Installation:
connector package.

Tools required: SW17 wrench

Markings:
Class A

Standard: IEC61238-1
ETIM

ETIM

Surface protection: Tinned
Nominal cross section copper, RM: 10 ... 95 mm?
Nominal cross section copper, RE: 10 ... 95 mm2
Nominal cross section copper, SM: 10 ... 95 mm?2
Nominal cross section aluminium, RM: 10 ... 95 mm?
Nominal cross section aluminium, RE: 10 ... 95 mm?2
Nominal cross section aluminium, SM: 10 ... 95 mm?
Nominal cross section aluminium, SE: 10 ... 95 mm?

Material conductor: Aluminium/copper

Packaging

Default package

Material

Tinned aluminium
alloy

Tinned aluminium

Lug body, > 10 ym

Screw, >3 um
Polypropylene
RFL3

Aluminium

Follow installation instructions in the

ENSTO SML1.17X Al/Cu 10-95mm?2 WW/YYYY

Unit: PCS
Size: 10
Length: 165 o N
ength: mm | ;:_.-.\*\0 ,QJ
Width: 165 mm ; T NS
i I{ @) e
Height: 140 mm |n = MUNKAD o |
~N\ = ~ O/
Weight (net): 1.1005 kg _ | \\\ 16«
Volume: 3.8115 - — 1\ \\Zaou
{ i ¥ —
Pallet package lLai i b 0 EA
! Al “
Ensto Finland Oy Ensio Miettisen katu 2 email: ensto@ensto.com wivw.ensto.com

06100 Porvoo
Finland

phone: +358 204 76 21
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Unit:

Size:

Length:
Width:
Height:
Weight (net):
Weight (brt):

Volume:

FIN

2520
1200 mm
800 mm
1010 mm
259.56 kg
298 kg
969.6

Ensto Finland Oy

Ensio Miettisen katu 2
06100 Porvoo

Finland

email: ensto@ensto.com
phone: +358 204 76 21

www.ensto.com
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SDI10.2

Saves Your Energy

6l14186771410673

Name: Power arc device
For tension insulators
Type: SDI10.2 E :
GTIN: 6418677410673
Description: Used as arc protection with tension insulator type SDI90 on covered
conductor lines. SDI10.2 includes two horns, which are fixed to the
metal parts of the tension insulator so that the peaks are towards
each other and the distance between the peaks is 100 - 150 mm at
24 kV. /‘_._ h)\ 1204 U\ﬂ
Arc fault test: r'gl HHH t\%: . AL
Arctest2 x 10 kA, 1s 7 R
Short circuit test:
11s=11,5 kA, 1s
Idyn=29 kA
Package: 15/945
Unit: PCS
Technical specification
Electrical values
Arc gap 95 ... 230 mm
Nominal voitage (Un) 12 ... 36 kV
Mechanical
Tightening torque 44 Nm
Dimensions
Weight 0.58 kg
Use: Arcing protection horns for the suspension insulator
SDI80.n. The power arc device is designed particularly
for the small arc currents.
Construction: Component Material
Al parts Corrosion resistant aluminium alloy, tensile strength 300 N/ mm?
Screws Hot-dip galvanised
Washers Stainless steel
The kit SDI10.2 consists of following parts:
- 2 pieces of Arc horns PSS891 and fixing elements
Installation: The horns are mounted on the insulator end fittings. The
screws of the clamps have to be tightened to torque of 44
Nm.
Ensto Finland Oy Ensio Miettisen katu 2 Tel. +358 204 76 21 www.ensto.com
P.0.Box 77 Fax +358 204 76 2770

06101 Porvoo, Finland

. This product card has been printed from Ensto’s web-pages Pleass, observe our legal notice on the front page of www.ensto.com.

PRODUCT SPECIFICATION

18.56.2016
1/2

© Ensto 2016



Saves Your Energy PRODUCT SPECIFICATION
ENSTO 18.5. 2016

SDI1 0-2 6l4186771410673

Tools required: Articulated spanner ST20.
Markings: SDI1 10.2
44 Nm

Ensto Finland Oy Ensio Miettisen katu 2 Tel. +358 204 76 21 wiww.ensto.com
P.0.Box 77 Fax +358 204 76 2770
06101 Porvoo, Finland

This product card has been prlnled from Ensto s web-pages. Please, observe our Iegal notlce on the front page of www.ensto.com. ] @ Ensto 2016
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Saves Your Energy

PK557

End cap

Code PK557

GTIN 6438100306915
Name End cap

50-157 mm?2

Description PK557 is used for preventing water entry
into the end of the branch cable.

Technical specification

Dimensions

Weight: 0.01 kg
Conductor size: 50-157
Conductor diameter: 12.7 ...22.3 mm

Specification
Construction:

Construction: Component  Material

Body UV-resistant elastomer

PRODUCT SPECIFICATION

| 9/|‘I 6‘““ m“ |} “ “

6438100306915

Markings: Ensto, @12,7-22,3 and PMR2720

Standard: EN 50397-2

Packaging

Default package

Size: 120

Length: 215 mm

Width: 215 mm

Height: 120 mm

Weight (net): 0.84 kg

Weight (brt): 0.987 kg

Ensto Finland Oy Ensio Miettisen katu 2 email: ensto@ensto.com www.ensto.com
06100 Porvoo phone: +358 204 76 21

Finland




CERTIFICATE FI 29719 C\®

Our Ref.  286326-1

Product

Type

Trade mark

Certificate Holder

Manufacturer

Technical information

Other information

The product is certified
according to the
following standard(s)

Validity

Date of issue

Signature

This certificate has 1 appendix B o

Tension clamp for overhead line

502566
S0256.2

ENSTO

Ensto Finland Oy
Ensio Miettisen katu 2
F1-06150 PORVOO, FINLAND

Ensto Finland Oy

Ensto Utility Networks

Ensio Miettisen katu 2
FI-06150 PORVOO, FINLAND

Tension clamp for covered conductors PAS/BLL 95 - 157 mm? AIMgSi
Conductor diameter 16,1 - 22,3 mm
Tightening torque 40 Nm SMDL 22 kN SMFL 25 Kn

See the Appendix to this Certificate

EN 50397-2:2009

This certificate is valid until 11 October 2021 provided that the Conditions for Fi certification are met.
This certificate includes the right to use the FI mark under the condition that product changes (if any)
will be approved at SGS Fimko before the product is brought onto market.

11 October 2016

SGS Fimko Ltd o0 e\
Sixten Lokfors [ WUN & S
Project Manager | il ‘f/,,;’f\ N Peats

This cerlificate is issued by the compeny under its General Conditions for Certification Services accessible al MM&MMMMM Attention is
drawn to the limitalions of lisbility defined therein and in the Test Report here above mentioned which findings are reflecled in Lhis certificate. Any unaulhorized alleration, forgery or falsifi cation of the
content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law

SGS Fimko Ltd. S#rkiniementie 3 P.O.Box 30 FI-00211 Helsinki, Finland
+358 9 6808 361 £ 43588 892 5474 www.sgs.fi
Business ID 0978538-5 Member of the SGS Group (SGS SA)




Manufacturing site

Additional information

o
FINAS

Finnish Accreditation Service
5003 (EN ISO/IEC 17065)

Is based on test

This certificale is Isaued by the company under its General Conditions for Cerlificalion Servioes accassible at e 5 1ik itinns #3px Allention is drawn to lhe nmilatﬁnnbmly

(f(“f‘f" la \\\‘\\

(@w

a\\\ \&\
Appendix to Certificate: 29719

Ensto Ensek AS
Paldiski mnt. 35/ 4A
EE-76606 KEILA
ESTONIA

S0256.2 with adapter for hoist hook.

Additional parts for tension clamps SO256 and S0256.2:

Power arc device SDI27.2 including power arc horns SDI10.2 and PEJ90
conductor with screw type cable lugs SML 1.17.

End cap PK557.

This certificate is based on and replaces certificate Fl 27049 A1 dated 15
December 2014.

Certificate F1 27049 A1 was based on manufacturer’s test reports: 21668,
21768, 21658, 2177S, 2106s, 1938S, 1939S, 2087S, 2089S, 20918, 20928,
20948, 20958, 2097S, 2098S, 2100S, 21018, 21038, 2104S, 2191 and 21708

Manufacturer's additional test reports:
35718, 3467S, 30748, 35728, 34658, 3597S, 35958 and 35968

Solar simulator test reports:
050810_S0256, 071210_SDI27-1 and 050111_8DI10_2

SGS Fimko test report:
251420_SML1-17

Low temperature assembly test clause 7.4.14. and Tensile test at low
temperature clause 7.4.8 were done in temperature -25 + 3 °C

defined therein and in the Tes! Reporl hera above mentioned which findings are refiecied in thia certificate Any unauthorized alleration; furgery or [alsificafion of the conlent or appearance of h
unlawful and offenders may ba prosecuted Lo tha fullest exent of the law.

ument is
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Laboratory Report

Tension clamp S0256 and S0256.2.

SN .
= 0.: 35718
iaews FINAS 3571
'-,//"-_':N\\s‘-‘ Finnish Accreditalion Service Revision: A
"4,4‘:,?1:\?.\.3‘ T284 (EN 1SO/IEC 17025) Page: 1/6
o Date of Test: 16.8.2016
Test object:

Purpose of the test and relevant standards:

clauses 7.1 and 7.2.

Visual examination test and Dimensional and material verification test according to EN 50397-2:2009

Conclusion:

Clamp passed the test.

Picture 1: SO256

Date of Report: 22.8.2016

Moo b

Tested by: Mika Karjalainen

Approved by: Janne Lappalainen

ENSTO

Ensto Utility Networks Laboratory
Ensto Finland Oy

P.O.Box 77

Ensio Miettisen katu 2,

ENSTO

ILITY NETWORKS
b LABORATORY

Ordered by: T. Virtanen e S
Distribution: OHL PD-team / Vs e

Business ID: 1481990-6
Reg. Office: Porvoo

Tel. +358 204 76 21
Fax +358 204 76 2770

06101 Porvoo, Finland




1.

Test objects

Tension clamp:
Type:
Manufacturer:
Conductor size:

Tightening torque:

SMFL:

SMDL:

Batch number:
No of pcs:

Type:
Manufacturer:
Conductor size:

Tightening torque:

SMFL.:

SMDL:

Batch number:
No of pcs:

80256

Ensto Finland Oy
95-157 mm?

44 Nm

25kN

22 kN

07/2016

1

S0256.2

Ensto Finland Oy
95-157 mm?

44 Nm

25 kN

22 kN

11/2016

1

Laboratory Report
No.: 3671S

Revision: A

Page: 2/6

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




2. Testing procedure

Laboratory Report

No.: 3571S
Revision: A

Page: 3/6

The test was performed against the manufacturer specification sheet and standard requirement.
The test included a visual examination part and a dimensional and material verification part.

Requirements

The clamp shall fulfill the manufacturer specification data and standard requirement.

3. Test results

Visual examination of SO256

The clamp was visually looking the same as in the specification drawing.

All markings required by the standard were found:

Manufacturer's logo:

Product code or reference:

Batch number (production date):
Minimum and maximum cross section:
Tightening torque or die reference:

Visual examination of S0256.2

Ensto
S0256
07/2016

95-157 mm2

40

The clamp was visually looking the same as in the specification drawing.

All markings required by the standard were found:

Manufacturer’s logo:

Product code or reference:

Batch number (production date):
Minimum and maximum cross section:
Tightening torque or die reference:

Ensto
S0256.2
11/2016

95-157 mm2

40

Dimensional and material verification of SO256

All samples were within specification requirements. Clamps dimensions were within specification

tolerances see Picture 2.

s

Total length (700) 705
Body length (201) 206
Body height (95) 94,8
Body width (64) 64,0
Clamping piece width (46) 46,0
Bail diameter 9) 9,0
Bail eye radius 212 >12

Table 1: Test results

A 16
\\\ 1 06 B ;\ Qi—
| e —_—
\padisch o EVTHATA
|||.-: e -'\\/ /.
._____‘j__________—- —

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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Laboratory Report
No.: 36718

Revision: A

Page: 4/6

Body

Corrosion resistant
aluminium alloy

yes

Plastic parts

Frost, heat and UV-
radiation resistant plastic

yes

Bolts

Hot dip galvanized steel

yes

Bail

Stainless steel

yes

Table 2: Clamp materials

Dimensional and material verification of S0256.2

All samples were within specification requirements. Clamps dimensions were within specification

tolerances see Picture 3.

Total length 1 (700) 703
Body length (201) 206,0
Body height (95) 94,9
Body width ' (64) 64,0
Clamping piece width (49) 48,8
Bail diameter 9 9,06
Bail eye radius | 212 >12

Table 3: Test results

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




Laboratory Report
No.: 3571S

Revision: A

Page: 5/6

Y
ﬁ:m: L
T
~a -
(95)
Picture 3: Specification drawing
- Lali s Matching
Component Material et i
| | | Spaeiﬂcauon
Corrosion resistant
Body aluminium alloy yes
Frost, heat and UV-
Plastic parts radiation resistant yes
plastic
Hot-dip galvanised
Bolts steel yes
Bail Stainless steel yes
. Hot-dip galvanised
Hoist adapter steel yes

Summary

Clamps passed the test.

Table 4: Clamp materials

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




4. Pictures

Laboratory Report
No.: 3671S

Revision: A

Page: 6/6

5. Test equipment
ID Type

A209 Caliper
L317 Measuring tape

6. Testld
3955

7. Revision history
A

Model

Picture 5: Markings

Purpose Latest calibration

Stainless hardened Measuring dimensions 156.12.2015

SL5M

Measuring length 04.08.2016

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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Date of Test: 19.5.2016

Test object:

Power arc device SDI27.2.

Purpose of the test and relevant standards:

Part of sample test.

Visual examination test and Dimensional and material verification test according to EN 50397-2:2009
clauses 7.1 and 7.2.

Conclusion:

Power arc device passed the test.

Picture 1: SDI27.2

Date of Report: 20.5.2016

i ENSTO |,

: UTILITY NETWORKS f =
Tested by denna Aarnio LABORATORY

C% N Ordered by: T. Virtanen IJ \H____,
Approved by: Janne Lappalainen

Distribution: OHL PD-Team

ENSTO B an

Tel. +358 204 76 21 Business ID: 1481990-6

Ensto Utility Networks Laboratory Ensio Miettisen katu 2,
Ensto Finland Oy

P.0.Box 77 Fax +358 204 76 2770 Reg. Office: Porvoo
06101 Porvoo, Finland




1. Test objects
Power arc device:
Type:
Manufacturer:

Tightening torque:

Batch number:
No of pcs:

SDI27.2

Ensto Finland Oy
44 Nm

5/2016

1

Laboratory Report
No.: 3467S

Revision: A

Page: 2/5

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




Laboratory Report
No.: 3467S

Revision: A

Page: 3/5

2. Testing procedure

The test was performed against the manufacturer specification sheet and standard requirement.
The test included a visual examination part and a dimensional and material verification part.

Requirements

The clamp shall fulfill the manufacturer specification data and standard requirement.
3. Test results

Visual examination

The power arc device was visually looking the same as in the specification drawing.

The power arc device includes the following parts:

e 2 x power arc device SDI10.2
e 1 x 95 mm?2 conductor PEJS0 with screw type cable lugs

Markings on power arc device SDI10.2 were found:

= ol i iy AT A

Marking | specification | .I_n pmﬂ_uc_t
Product code SDI10.2 Yes
Tightening torque 44 Nm Yes

Table 1: Test results of visual examination

Dimensional and material verification

All samples were within specification requirements. Power arc dimension was within specification
tolerances, see Picture 2.

Distance ; R’q'ﬁ‘wi‘“m In progyet : _
Arching horn diameter 12104 12,14 passed

Table 2: Test results of dimensional verification

c SRS Matching
Component | Material specification e
Corrosion resistant | 6"'-:.‘
G=perls aluminium alloy Yes [\ =1
Hot dip galvanized \;fii"‘.'__c.’_‘?.." >
Screws steel Yes } =
Washers Stainless steel — _'__]al
[
Table 3: Test results of material verification ll KTTAATIA
A =\ )

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.



Laboratory Report
No.: 3467S

Revision: A

Page: 4/5

Picture 2: Specification drawing

Summary

The power arc device fulfilled all test requirements.

4. Pictures

Picture 3: Measuring the diameter of arching horn

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




7.

Laboratory Report
No.: 3467S

Revision: A

Page: 5/5

Picture 4: Markings of arching horn

Test equipment

ID

A224

Test Id
3871

Type Model Purpose Latest calibration

Slide gauge Stainless Measuring dimensions  16.03.2016

Revision history

A

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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i Date of Test; Enter a date
Test object:

SML1.17 cable lug with shear head bolt.

Purpose of the test and relevant standards:

Part of type test. i
Visual examination test and Dimensional and material verification test, according to EN 50483-1:2009
Annex A, table A.1 and clause 6 Marking.

Conclusion:

The cable lug passed the test.

Picture 1: Tested cable lug SML1.17

ENSTO

UTILITY NETWORKS

Date of Report: 29.4.2015

Tested by: Joonas Kortelainen LA.BORATORY
’ Ordered by: Jukka Makeldinen
Approved by: Janne Lappalainen Distribution: UG PDM-Team

ENSTO

P.O.Box 77 Fax +358 204 76 2770 Reg. Office: Porvoo
06101 Porvoo, Finland

Ensto Finland Oy

Ensto Utility Networks Laboratory ‘ Ensio Miettisen katu 2, | Tel +358 204 76 21 Business ID: 1481990-6




1.

Test objects

Cable lug:
Type:
Connector class:
Manufacturer:

Conductor range:

Batch number:
No of pcs:

Laboratory Report
No.: 3074S

Revision: A

Page: 2/6

SML1.17 cable lug with shear head bolt
A

Ensto Finland Oy

Al/Cu 10 - 95 mm?

04 /2014

1

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




2. Testing procedure

Laboratory Report
No.: 3074S

Revision: A

Page: 3/6

The test was performed against the manufacturer specification sheet and standard requirement.
The test included the visual examination part and the dimensional and material verification part.

Requirements

The cable lug shall fulfill the manufacturer specification data and standard requirement.

3. Test results

Visual examination:

The cable lug was visually looking the same as in the manufacturing drawing.
The identification markings were according to specification.

Marking ENSTO SML1.17X
Al/Cu 10-95mm?
04/2014 Class A

Dimensional and material verification:

Palm width 28 27,3
Conductor hole diameter 14 14,1
Barrel width 25 247
Palm hole diameter 13 13

Palm height 11 10,6
Barrel lenght 32 33,5
Lug lenght to a center of the palm 59 59

Total lenght of the lug 73 731
Tool width 17 16,8

Table 1: Dimensions of the cable lug

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




Laboratory Report
No.: 3074S

Revision: A

Page: 4/6

(25)

(17) . (59)
(73)

-

Picture 2: Specification drawing

Body Tinned aluminium alloy Yes
Screws Tinned aluminium Yes
Centering ring Polypropylene Yes
CGrease RFL3 Yes
Tool Aluminium Yes

Table 2: Materials of the cable lug
Summary

The cable lug fulfilled the test requirements.

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




Laboratory Report
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Revision: A

Page: 5/6

4. Pictures

Picture 3: Measuring palm width

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




5. Test equipment

ID Type Model

A238 Slide gauge CD-15APX
6. Testid

2969

7. Revision history
A

Purpose

Measuring dimensions

Laboratory Report
No.: 3074S

Revision: A

Page: 6/6

Latest calibration

28.04.2015

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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aty Date of Test: 19.5.2016
Test object:

Power arc device SDI27.2.

Purpose of the test and relevant standards:

Part of sample test.
Visual examination test and Dimensional and material verification test according to EN 50397-2:2009
clauses 7.1 and 7.2.

Conclusion:

Power arc device passed the test.

Picture 1: SDI27.2

Date of Report: 20.5.2016

4 ENSTO

UTILITY NETWORKS

Tested by denna Aarnio LABORATORY
c& N Ordered by: T. Virtanen
Approved by: Janne Lappalainen Distribution: OHL PD-Team

€ENSTO

Tel. +358 204 76 21 Business ID: 1481990-6
Fax +358 204 76 2770 Reg. Office: Porvoo

Ensto Utility Networks Laboratory Ensio Miettisen katu 2,

Ensto Finland Oy P.O.Box 77
06101 Porvoo, Finland




1. Test objects
Power arc device:
Type:
Manufacturer:

Tightening torque:

Batch number:
No of pcs:

SDI27.2

Ensto Finland Oy
44 Nm

5/2016

1

Laboratory Report

No.: 3467S
Revision: A
Page: 2/5
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e
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Laboratory Report
No.: 3467S

Revision: A

Page: 3/5

2. Testing procedure

3.

The test was performed against the manufacturer specification sheet and standard requirement.
The test included a visual examination part and a dimensional and material verification part.

Requirements

The clamp shall fulfill the manufacturer specification data and standard requirement.

Test results

Visual examination
The power arc device was visually looking the same as in the specification drawing.
The power arc device includes the following parts:

e 2 x power arc device SDI10.2
e 1 x 95 mm?conductor PEJ90 with screw type cable lugs

Markings on power arc device SDI10.2 were found:

Product code SDI10.2 Yes
Tightening torque ' 44 Nm Yes

Table 1: Test results of visual examination

Dimensional and material verification

All samples were within specification requirements. Power arc dimension was within specification
tolerances, see Picture 2.

Arching horn diameter 12+ 0,4 12,14 passed

Corrosion resistant
Ll aluminium alloy Yes
Hot dip galvanized
Screws steel Yes
Washers Stainless steel

Table 3: Test results of material verification

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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Revision: A
Page: 4/5
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Picture 2: Specification drawing

Summary

The power arc device fulfilled all test requirements.

4, Pictures

Picture 3: Measuring the diameter of arching horn '1." Ay - _j/r___ﬁ

e

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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Picture 4: Markings of arching horn

5. Test eguipment
ID Type Model Purpose Latest calibration

A224 Slide gauge Stainless Measuring dimensions 16.03.2016
6. Testld
3871

7. Revision history
A

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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Date of Test: 16.8.2016

Test object:

Tension clamp S0O256.

Purpose of the test and relevant standards:

Part of type test. Test for permanent marking according to EN 50397-2:2009 clause 7.3.

Conclusion:

Clamp passed the test.

Picture 1: SO256

Date of Report: 22.8.2016

ENSTO -

Tested by: Mika Karjalainen UTILITY NETWORKS _.
LABORATORY f
q N Ordered by: T. Virtanen I‘\ |
Approved by: Janfie Lappalainen Distribution: OHL PD-team N70mn
! T
| Ay

ENSTO ——

Ensto Finland Oy P.0.Box 77 Fax +358 204 76 2770
06101 Porvoo, Finland

Reg. Office: Porvoo

Ensto Utility Networks Laboratory Ensio Miettisen katu 2, Tel. +358 204 76 21 ’ Business 1D: 1481990-6




1. Test objects
Tension clamp:

Type: S0256
Manufacturer: Ensto Finland Oy
Conductor size: 95-157 mm?
Tightening torque: 44 Nm

SMFL.: 25 kN

SMDL: 22 kN

Batch number: 07/2016

No of pcs: 3

2. Testing procedure

Laboratory Report
No.: 35728

Revision: A

Page: 2/3

The markings were rubbed by hand for 15 s with a piece of cloth soaked with water and again 15 s
with a piece of cloth soaked with petroleum spirit. The petroleum spirit used was Mineral

turpentine from KIILTO / Finland.

Requirements

The marking shall remain clear and allow the accessory to be easily identified.

3. Test results

Table 1: Test results

Summary

Clamp fulfilled the test requirements.

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




4. Pictures

5. Test equipment

ID Type Model

L253  Stop watch IHM

6. Testlid
3956

7. Revision history
A

Laboratory Report
No.: 36728

Revision: A

Page: 3/3

Picture 3: Markings after test

Purpose Latest calibration

timekeeping 26.10.2015

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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Hlaly Date of Test: 19.5.2016
Test object:

Power arc device SDI10.2.

Purpose of the test and relevant standards:

Part of sample test.
Test for permanent marking according to EN 50397-2:2009 clause 7.3.

Conclusion:

Tested samples passed the test.

Picture 1: SDI10.2

Date of Report: 20.5.2016

i) ENSTO

Tested by Jenna Aarnio UTILITY NETWGRKS
LABORATO
k Ordered by: T. Virtanen
Approved by: Janne Lappalainen Distribution: OHL PD-Team
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Ensto Finland Oy P.O.Box 77 Fax +358 204 76 2770 Reg. Office: Porvoo
06101 Porvoo, Finland




1.

Test objects
Power arc device:
Type:
Manufacturer:

Tightening torque:

Batch number:
No of pcs:

SDI10.2

Ensto Finland Oy
44 Nm
06042016/21451
3

Laboratory Report

No.: 3465S
Revision: A
Page: 2/6
f
{
IIQ\ =
o -
= 1[
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2. Testing procedure

Laboratory Report
No.: 34658

Revision: A

Page: 3/6

The markings were rubbed by hand for 15 s with a piece of cloth soaked with water and again 15 s
with a piece of cloth soaked with petroleum spirit. The petroleum spirit used was Mineral

turpentine from KIILTO / Finland.

Requirements

The marking shall remain clear and allow the accessory to be easily identified.

3. Test results

() yes passed
1.2 yes passed
201 yes passed
22 yes passed
Sl yes passed
3.2 -\ yes passed

Table 1: Test resuits
Summary

All samples fulfilled the test requirements.

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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4. Pictures

Picture 2: 1.1 and 1.2 samples before and after the test
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Picture 3: 2.1 and 2.2 samples before and after the test
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Picture 5: Test setup

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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Revision: A
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5. Test equipment
ID Type Model Purpose Latest calibration
L253 Timer [HM Timing of test 26.10.2015
6. Testlid
3870
7. Revision history
A
ﬁ
| \'\.\\; —
|
| A TSR (TR
I ‘ .‘..

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




Vi
‘\‘ “\‘ I .-'“?‘;

RN

Laboratory Report

EFIN As No.: 3597S

Finnish Accraditation Service Revision: A

AN T284 (EN ISO/EC 17025) Bagt;e: : {IG_S 1402016
" ate of Test: 14.9.

LY
w

i

att
"'4!!

0

Test object:

Tension clamp SO256.

Purpose of the test and relevant standards:

Tensile test at ambient temperature according to EN50397-2:2009 clause 7.4.7.

Conclusion:

The clamp passed the test.

Picture 1: S0O256

Date of Report: 15.9.2016

ENSTO

UTILITY NETWORKS
RATO

Tested by: Mika Karjalainen LABO RY
Q k Ordered by: T. Virtanen
Approved by: Janne Lappalainen Distribution: OHL PD-team
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1.

Test objects

Tension clamp:
Type:
Manufacturer:
Conductor size:
Tightening torque:
SMFL:
SMDL:
Batch number:
No of pcs:

Conductors:
Type:
Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:
Shape of conductor:
Insulation material:
Insulation thickness:
Core diameter:
Conductor MBL.:
Max operating temperature:
Max short-circuit temperature:
Manufacturer:
Country:
Refer to standard:
Conductor ID:

Type:

Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:
Shape of conductor:
Insulation material:
Insulation thickness:

Core diameter:

Conductor MBL:

Max operating temperature:
Max short-circuit temperature:
Manufacturer:

Country:

Refer to standard:
Conductor ID:

Laboratory Report
No.: 3569738

Revision: A

Page: 2/6

S0256

Ensto Finland Oy
95-157 mm?

44 Nm

25 kN

22 kN

07/2016

8

SAX-W 95
95 mm?
AlMgSi

7

11,3 mm
Compacted
Round
XLPE

2,4 mm
16,1 mm
30,4 kN
80°C

200 °C
Prysmian
Finland
EN50397-1
210

SAX-W 150 AlMgSi 12/20 kV, K2000
150 mm?2

AlMgSi

19

14,2 mm

Compacted

Round

XLPE

2,2 mm

18,9 mm

47,3 kN Y
80 °C
200°C ‘
Prysmian
Finland »
SFS 5791, EN 50397-1 |\

463 | g

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




Type:

Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:
Shape of conductor:
Insulation material:
Insulation thickness:

Core diameter:

Conductor MBL:

Max operating temperature:
Max short-circuit temperature:
Manufacturer:

Country:

Refer to standard:
Conductor ID:

Type:

Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:
Shape of conductor:
Insulation material:
Insulation thickness:

Core diameter:

Conductor MBL.:

Max operating temperature:
Max short-circuit temperature:
Manufacturer:

Country:

Refer to standard:
Conductor ID:

Laboratory Report
No.: 35697S

Revision: A

Page: 3/6

BLL-T99 AIMgSi 24kV
99 mm?

AlMgSi

7

12,8 mm
Non-compacted
Round
HDPE+PE

2,6 mm
17,8-18,8

25,3 kN

70 °C

200 °C
Amokraft
Sweden

EN 50397-1
437

BLL-T 157 AIMgSi 24kV
157 mm?
AlMgSi

19

16,3 mm
Non-compacted
Round
HDPE+PE
2,5mm

21,6 mm

43,7 kN

70 °C

200 °C
Amokraft
Sweden

EN 50397-1
453

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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No.: 35978

Revision: A

Page: 4/6

2. Testing procedure

Two tension clamps were tested with minimum and maximum conductor size using BLL-T and
SAX-W type conductors. The tension clamps were assembled in accordance with manufacturers’
instructions and fitted into a tensile test machine as shown in Picture 2.

The test load SMFL was SMFL=0,8xconductor MBL. The load was increased to 20 % of SMFL.
Then the conductor was marked where it exits from the tension clamp. The load was then
gradually increased to 60 % of SMFL and kept there for 60 s. Without any subsequent adjustment
of the fitting the load was increased to SMFL and kept there for 60 s. After this the tension clamps
where then checked for any movement relative to the conductor. Then the load was steadily
increased until failure occurred. The failure load was recorded.

1.

2.

Picture 2: Tensile test arrangement

1. Min. 100 x covered conductor diameter
2. Length of tail minimum 500 mm

Requirements

The movement of the tension clamp relative to the conductor shall be less than 3 mm and no
failure of the clamp or the covered conductor shall occur below SMFL, where SMFL=0,80xMBL.

Deviation

For some conductors the test load SMFL (0,80 x MBL) is higher than the SMFL specified for the
tension clamp. In these cases the maximum test load was limited to the SMFL of the tension
clamp.

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




3. Test results

Laboratory Report
No.: 3597S

Revision: A

Page: 5/6

1
8 SAX-W 95 30,4 49 14,6 24,3 34,1 Passed

3
SAX-W 150 47,3 7.6 22,7 25,0 34,3 Passed

4

5
BLL-T 99 25,3 4,0 12,1 20,2 29,5 Passed

6

7
3 BLL-T 157 43,7 7.0 21,0 25,0 34,9 Passed

Table 1: Test results
Summary

The clamp fulfilled the test requirements.

4. Pictures

Picture 3: Test setup

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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Revision: A
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5. Test equipment
ID Type Model Purpose Latest calibration
T Tensile test machine  Matertest Tensile test No calibration
L109 Force sensor 1220AF-250KkN-B Force measurement 01.09.2016
L110 Force sensor 1210AF-50kN-B Force measurement 01.09.2016
L56 Torque wrench BDS80E Torque measurement 01.07.2015
A209 Caliper Stainless hardened Measuring dimensions 16.12.2015
6. Testld
3957
7. Revision history
A
g o)
‘f. l
\ \ o/
et
H \ . / — —-_:_-,"J/
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dls Date of Test: 29.8.2016
Test object:

Tension clamp SO256.

Purpose of the test and relevant standards:

Clamp bolt tightening test according to EN 50397-2:2009 clause 7.4.10.1.

Conclusion:

The clamp passed the test.

Picture 1: SO256

Date of Report: 30.8.2016

ENSTO

UTILITY NETWORKS
Tested by: Mika Karjalainen LABORATORY
> Ordered by: T. Virtanen
Approved by: Janne Lappalainen Distribution: OHL PD-team
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1.

Test objects

Tension clamp:
Type:
Manufacturer:
Conductor size:
Tightening torque:
SMFL:
SMDL:
Batch number:
No of pcs:

Conductors:
Type:
Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:
Shape of conductor:
Insulation material:
Insulation thickness:
Core diameter:
Conductor MBL.
Max operating temperature:
Max short-circuit temperature:
Manufacturer:
Country:
Refer to standard:
Conductor ID:

Type:

Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:
Shape of conductor:
Insulation material:
Insulation thickness:

Core diameter:

Conductor MBL:

Max operating temperature:
Max short-circuit temperature:
Manufacturer:

Country:

Refer to standard:
Conductor ID:

S0256

Ensto Finland Oy
95-157 mm2

44 Nm

25 kN

22 kN

07/2016

4

SAX-W 95
95 mm?
AlMgSi

7

11,3 mm
Compacted
Round
XLPE

2,4 mm
16,1 mm
30,4 kN

80 °C

200 °C
Prysmian
Finland
EN50397-1
210

SAX-W 150 AlMgSi 12/20 kV, K2000
150 mm?

AlMgSi

19

14,2 mm

Compacted

Round

XLPE

2,2 mm

18,9 mm

47,3 kN

80 °C

200 °C

Prysmian

Finland

SFS 5791, EN 50397-1
463

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




Type:

Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:
Shape of conductor:
Insulation material:
Insulation thickness:

Core diameter:

Conductor MBL.:

Max operating temperature:
Max short-circuit temperature:
Manufacturer:

Country:

Refer to standard:
Conductor ID:

Type:

Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:
Shape of conductor:
Insulation material:
Insulation thickness:

Core diameter:

Conductor MBL.:

Max operating temperature:
Max short-circuit temperature:
Manufacturer:

Country:

Refer to standard:
Conductor ID:

Laboratory Report
No.: 3595S

Revision: A

Page: 3/5

BLL-T99 AlMgSi 24kV
99 mm?

AlMgSi

7

12,8 mm
Non-compacted
Round
HDPE+PE

2,6 mm
17,8-18,8

25,3 kN

70 °C

200 °C
Amokraft
Sweden

EN 50397-1
437

BLL-T 157 AIMgSi 24kV
157 mm?
AlMgSi

19

16,3 mm
Non-compacted
Round
HDPE+PE
2,5mm

21,6 mm

43,7 kN

70 °C

200 °C
Amokraft
Sweden

EN 50397-1
453

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory,
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2. Testing procedure

One clamp was tested with minimum and maximum conductor size using BLL-T and SAX-W type
conductors.

The torque was increased to 1,1 x the specified installation torque value, 1,1 x 40 = 44 Nm, after
which the clamp was checked for damage. The tightening was then continued until breaking
occurred. The breaking torque was recorded.

Deviation

Standard says that clamp shall be tightened and loosened 10 times to 1,1 x the specified
installation torque. The clamps in test are tightened only once to 1,1 x installation value, because
the clamps are not allowed to be re-used.

Requirements

No damage shall occur, during the tightening which could affect the correct function of the clamp
or its nuts.

3. Test results

T INm]
1 PAS-W 95 >100 no break passed
2 PAS-W 150 4 98 bol’;)trr;ﬁe:ds passed
3 BLL-T 99 95,7 bolt broke passed
4 BLL-T 157 44 92,2 bolt broke passed

Table 1: Test results
Summary

All samples fulfilled the test requirements.

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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4. Pictures

Picture 2: Test setup

5. Test equipment
ID Type Model Purpose Latest calibration

L56 Torque wrench BDS80E Torque measurement  01.07.2015
L2638 Torque wrench Stahlwille 730D/10  Torque measurement  07.11.2013

6. Testld
3958

7. Revision history
A

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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e Date of Test: 15.9.2016
Test object:

Tension clamp SO256.

Purpose of the test and relevant standards:

Damage and failure load test according to EN 50397-2:2009 clause 7.4.1.

Conclusion:

The clamp passed the test.

Picture 1: SO256

Date of Report: 15.9.2016

K

Tested by: Mika Karjalainen

o

Approved by: Janne Lappalainen

€ENSTO

Ensto Utility Networks Laboratory Ensio Miettisen katu 2,

Ensto Finland Oy P.0.Box 77
06101 Porvoo, Finland
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1.

Test objects

Tension clamp:
Type:
Manufacturer:
Conductor size:
Tightening torque:
SMFL:
SMDL:
Batch number:
No of pcs:

Conductors:
Type:
Used cross section:
Conductor material:
Number of strands:
Conductor diameter:
Conductor construction:

Shape of conductor:
Insulation material:
Insulation thickness:

Core diameter:

Conductor MBL.:

Max operating temperature:
Max short-circuit temperature:
Manufacturer:

Country:

Refer to standard:
Conductor ID:

Laboratory Report
No.: 3596S

Revision: A

Page: 2/4

S0256

Ensto Finland Oy
95-157 mm?

44 Nm

25 kN

22 kN

07/2016

3

BLL-T 157 AIMgSi 24kV
157 mm?
AlMgSi

19

16,3 mm
Non-compacted
Round
HDPE+PE
2,5mm

21,6 mm

43,7 kN

70 °C

200 °C
Amokraft
Sweden

EN 50397-1
453

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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2. Testing procedure

Three samples were tested. The test was carried out as in Picture 2. The load was applied in the
direction 1. The load was gradually increased until it reached the specified minimum damage load
(SMDL). This load was kept constant for 60s. The fitting was then removed and measurement of
any permanent deformation was done. The load was gradually increased until it reached the
specified minimum failure load (SMFL). This load was kept constant for 60s.

Picture 2: Test arrangement

Requirements

Regarding damage load, the test is passed if no permanent deformation, which can affect the
proper function of the fitting, occurs at or below the specified mechanical minimum damage load.

3. Testresults

| [ [ SMFL |
Sample | Conductor | SMDL for for60s | Result
e | . 608 [kN]
[kN] Ty a8
1 Passed
2 BLL-T 157 22,0 25,0 Passed
3 Passed
Table 1: Test results
Summary
The clamp fulfilled the test requirements.
| [9

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.




4. Pictures

Laboratory Report
No.: 35968

Revision: A

Page: 4/4

5. Test equipment

iD Type

T Tensile test machine
L109 Force sensor

L110  Force sensor

L56 Torque wrench
A209 Caliper

6. Testld
3959

7. Revision history
A

Picture 3: Test setup

Model

Matertest
1220AF-250kN-B
1210AF-50kN-B
BDSS80E

Stainless hardened

Purpose Latest calibration
Tensile test No calibration
Force measurement 01.09.2016

Force measurement 01.09.2016

Torque measurement 01.07.2015

Measuring dimensions 15.12.2015

This report shall not be reproduced, except in full, without the written approval of the Ensto Utility Networks Laboratory.
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Test standard: EN50397-2, 2009
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a Saves Your Energy

Contents

1. Specification

2. Certificate

. Test reports:
3.1. Visual examination

3.1.1. S0256
3.1.2. S0256.2
3.1.3. SDI27.2
3.2. Dimensional and material verification
3.2.1. S0256
3.2.2. S0256.2
3.2.3. SDI27.2
3.3. Test for permanent marking
3.3.1. S0256
3.3.2. SDI10.2

3.4. Damage and failure load test

3.5. Tensile test at ambient temperature

3.5.1. BLL-T AlMgSi
3.56.2. SAX-W AlMgSi
3.6. Tensile test at low temperature
3.6.1. BLL-T AlMgSi
3.6.2. SAX-W AlMgSi
3.7. Tensile test at high temperature
3.71. BLL-T AlMgSi

3.7.2. SAX-W AlMgSi

Product: SO256

Document no

S0256
$0256.2
SDI27.2
SML1.17
SDI10.2
PK557
F1 27049

2166S
2166S
2176S

2166S
2166S
2176S

2165S
21778
2106S

1938S
1939S

2087S
20898

20918
20928
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3.8. Clamp bolt tightening test

3.8.1. BLL-T AIMgSi
3.8.2. SAX-W AlMgSi
3.9. Low temperature assembly test
3.9.1. BLL-T AlMgSi
3.9.2. SAX-W AlMgSi
3.10. Watertightness test
3.10.1. BLL-T AlMgSi
3.10.2. SAX-W AlMgSi
3.11. Short circuit test
3.11.1. BLL-T AlMgSi
3.11.2. SAX-W AlMgSi
3.12. Corrosion test
3.12.1. S0256
3.12.2. Conductor with cable lugs
3.12.3. SDI10.2
3.13. Climatic ageing test (Method 2)
3.13.1. S0256
3.13.2. End cap
3.14. Ageing test (IEC61238-1)
3.14.1. SML1.17

Product: SO256

20948
20958

2097S
2098S

2100S
2101S

2103S
2104S

050810_S0256
071210_SDI27-1
050111_SDI10_2

21918
2170S

251420-1_SML1-17




Saves Your Energy PRODUCT SPECIFICATION
ENSTO 20.6.2011
Name: Tension clamp
PAS/BLL-T 95-157 mm?2 AlMgSi
Type: S0256
EAN: 6438100303822
Description: Tension clamp for covered conductors PAS/BLL AlMgSi and for insulated .
messengers of aerial MV cables like AHXAMK-WM3 (Multi-wiski). The
insulation piercing contact part has silicone seal which prevents the moisture
getting into the conductor.
Package: 3/90
Unit: PCS a8
i, B
=.====§ =1 o, %
Technical specification H
Weight (kg): 2.53
Conductor diameter mm; 16.1-22.3
For conductor mm2 PAS/BLL 95-157 AlMgSi
SMFL kN: 30
Tightening torque Nm: 40
Use: Tension clamp for covered conductors PAS/BLL AlMgSi and for insulated messengers of
aerial MV cables like AHXAMK-WM3 (Multi-wiski).
Construction: Component Material
Body Corrosion resistant aluminium alloy
Plastic parts Frost, heat and UV-radiation resistant plastic
Bolts Hot-dip galvanised steel M10
Bail Stainless steel
Installation: The clamp is opened and the conductor wire is inserted between
the wedges. The locking connector is tightened. Tightening torque
40 Nm. The clamp is closed and strained.
Markings: ENSTO S0O256
PSS1207
PSS1208
95-157mm2
40 Nm
week/year of manufacture
Standard: EN 50397-2
Ensto Finland Oy Ensio Miettisen katu 2 Tel. +358 204 76 21 www.ensto.com
P.0.Box 77 Fax +358 204 76 2770 am
06101 Porvoo, Finland v Al g
- ,__,,-_.csd!r.w

This product card has been printed from Ensto’s web-pages. Please, observe our legal notice on the front page of www.ensto.com.

@© Ensto 2011



Saves Your Energy PRODUCT SPECIFICATION
20.6.2011

S0256.2

Name: Tension clamp
PAS/BLL-T 95-157 AlMgSi hoist adap
Type: S0256.2
EAN: 6438100303839
Description: TenTension clamp for covered conductors PAS/BLL AIMgSi and for insulated

messengers of aerial MVO

cables like AHXAMK-WM3 (Multi-wiski). The insulation piercing contact part
has silicone seal whichO

prevents the moisture getting into the conductor. Clamps are equipped with an
adapter for hoist hook.

Package: 3/90 g- 5 00 ,
Unit: PCS ﬁﬁ =
S——-——
Technical specification
Weight (kg): 2.79
Conductor diameter mm: 16.1-22.3
For conductor mm?: PAS/BLL 95-157 AlMgSi
SMFL kN: 30
Tightening torque Nm: 40
Use: Tension clamp for covered conductors PAS/BLL AIMgSi and for insulated messengers of
aerial MV
cables like AHXAMK-WM3 (Multi-wiski). Clamps are equipped with an adapter for hoist hook.
Construction: Component Material
Body Corrosion resistant aluminium alloy
Bolts Hot-dip galvanised steel M10
Bail Stainless steel
Plastic parts Frost, heat and UV-radiation resistant plastic
Hoist adapter Hot-dip galvanised steel
Installation: The clamp is opened and the conductor wire is inserted between

the wedges. The locking connector is tightened. Tightening torque
40 Nm. The clamp is closed and strained.

Markings: ENSTO SO 256.2
95-157mm2
40 Nm
week/year of manufacture

Standard: EN 50397-2

Ensto Finland Oy Ensio Miettisen katu 2 Tel. +358 204 76 21 www.ensto.com
P.0.Box 77 Fax +358 204 76 2770
06101 Porvoo, Finland

& _A-mbis

= T L e L S o e iyl e = = g
This product card has been printed from Ensto’s web-pages. Please, observe our legal notice on the front page of www.ensto.com. @ Ensto 2011




Saves Your Energy PRODUCT SPECIFICATION
eNSTO 9.6.2011

SDI27.2

Name: Power arc device
For products SDI190.x composite insulators on angle poles and SO255, SO256,

S0181.6
Type: SDI27.2 é

EAN: 6438100305611

Description: Power arc device SDI27.2 is used with SDI90.x composite insulators on angle e
poles with suspension clamp SO181.6 and on tension poles with tension
clamps S0255 or SO256. O
The package includes arching horns and 95 mm? conductor with cable lugs.
Spark gap is adjusted to 90-100 mm on 12 kV, 130-150 mm on 24kV and
220-250 mm on 36 kV.O

|
Package: 9/405
Unit: PCS

Technical specification

Arc gap mm: 90-250

Nominal voltage (Un) kV: 12-36

Weight (kg): 0.83

Use: Sparkgap12kV ~ 90-100 mm

Spark gap 24 kV 130-150 mm

Spark gap 36kV 220-250 mm

Power arc device SDI27.2 is used with SDi190.x composite insulators on angle poles with
suspension

clamp SO181.6 and on tension poles with tension clamps S0O255 or SO256.

Construction: Component Material
Al-parts Corrosion resistant aluminium alloy
Screws Hot dip galvanized steel

Washers Stainless steel
The package includes arching 2 pcs horns SDI 10.2 and 95 mm? conductor PEJ 90 with
screw type cable lugs.

Installation: One end of the conductor will be installed on the clamp and other end on the SDI 10.2
Tools required: Articulated spanner ST 20
Ensto Finland Oy Ensio Miettisen katu 2 Tel. +358 204 76 21 www.ensto.com
P.0.Box 77 Fax +358 204 76 2770

06101 Porvoo, Finland
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Saves Your Energy PRODUCT CARD
ENSTO 20.9.2011

SML1.17

Name: Cable lug with shear head bolts
Al/Cu 10-85 mm?, @13

Type: SML1.17
EAN: 6418677457555
-
Description: The cable lug is used for terminating conductors of cables up to 36 kV. "'

Because of the shear head bolt construction, no crimping tools are needed.

The required torque is achieved by tightening the bolt until it breaks off. The

adapter needed in tightening is included in the package.O

|

The lug is water tight. It is suitable for aluminium and copper conductors: solid - ]

and stranded, sector shaped and circular.0 o £ {,ﬁ il

O Q) i

O AA
Package: 20/2100 (N 1@% 0
Unit: PCS yt——a Bl

= A

o

Technical specification

Conductor size mm? Al/Cu 10-95

Weight (kg): 0.095

A mm: 74

B mm: 26

C mm: 17

D mm: 14

E mm: 13

F mm: 13

Hole diameter mm: 13

Ensto Finland Oy Ensio Miettisen katu 2 Tel. +358 204 76 21 y.ensto.com

P.0O.Box 77 Fax +358 204 76 2770 ij

06101 Porvoo, Finland
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Saves Your Energy PRODUCT SPECIFICATION
ENSTO 9.6.2011

SDI10.2

Name: Power arc device
For tension insulators
Type: SDI10.2
EAN: 6418677410673
Description: Used as arc protection with tension insulator type SDI90 on covered conductor

lines. SDI10.2 includes two horns, which are fixed to the metal parts of the
tension insulator so that the peaks are towards each other and the distance
between the peaks is 100 - 150 mm at 24 kV. O

]
Arc fault test: O

Arc test 2 x 10 kA, 1sD /q_ R o1z204 uﬁ
O PE/ Sk&u ;
b o AR

Short circuit test: 0

11s=11,5 kA, 1s0O
Idyn=29 kA
Package: 16/945
Unit: PCS

Technical specification

Arc gap mm: 95-230
Nominal voltage (Un) kV: 12-36
Weight (kg): 0.58
Tightening torque Nm: 44
Use: Arcing protection horns for the suspension insulator SDI80.n. The
power arc device is designed patrticularly for the small arc
currents.
Construction: Component Material
Al parts Corrosion resistant aluminium alloy, tensile strength 300 N/ mm?
Screws Hot-dip galvanised

Washers Stainless steel
The kit SDI10.2 consists of following parts:
- 2 pieces of Arc horns PSS891 and fixing elements

Installation: The horns are mounted on the insulator end fittings. The screws of
the clamps have to be tightened to torque of 44 Nm.

Tools required: Articulated spanner ST20.
Markings: SDI 10.2
44 Nm
Ensto Finland Oy Ensio Miettisen katu 2 Tel. +358 204 76 21 www.ensto.com
P.0.Box 77 Fax +358 204 76 2770

06101 Porvoo, Finland
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Saves Your Energy PRODUCT SPECIFICATION
20.9.2011

PK557

Name: End cap
50-157 mm?
Type: PK557
EAN: 6438100306915
Description: PK557 is used for preventing water entry into the end of the branch cable.
Package: 120
Unit: PCS

Technical specification

Conductor size mm?: 50-157
Weight (kg): 0.007
Conductor diameter mm: 12.7-22.3
Construction: Component Material
Body UV-resistant elastomer
Markings: Ensto, @12,7-22,3 and PMR2720
Standard: EN 50397-2:2009 clause 7.6
—
Ensto Finland Oy Ensio Miettisen katu 2 Tel. +358 204 76 21 M\f;nsln‘cum
P.0.Box 77 Fax +358 204 76 2770
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CERTIFICATE FI 27049

Our Ref. 258614-8

Product

Type

Trade mark

Certificate Holder

Manufacturer

Technical information

The product is certified
according to the
following standard(s)

Validity

Date of issue

Signature

This centificale is issued by the company under its Generel Conditions for Certification Services accessible al

SGS Fimko Ltd.

Connector for overhead lings

$0256
8§0256.2

ENSTO

Ensto Finland Oy
Ensio Miettisen katu 2
FI-06150 PORVOO, FINLAND

Ensto Finland Oy

Ensto Utility Networks

Ensio Miettisen katu 2 '
FI-06150 PORVOO, FINLAND

Tension c!arrj_p.fdr'covered-cénductors PAS/BLL 95 — 157 mm? AIMgSi
Conductor diameter 16,1.= 22,3 mm
Tightening torque 40 Nm SMFL 30 kN

EN 50397-2:2009

This certificate is valid until 13 October 2016  unless the standard in question has been amended
or superseded with significant changes in requirements, in which case, SGS Fimko has the right to
shorten the validity of the certificate based on the legislation of the European Union. This certificate
includes the right to use the FI mark under the condition that changes (if any) will be checked at SGS
Fimko before the product is brought onto market and that the conditions for FI certification are met.

13 October 2011

SGS Fimko Ltd

en Lokfors

Project Manager

weav. 503 comiterms and condilions him. Attention is drawn to
the limitations of liabilily defined thareln and in the Test Report here above mentioned which findings are reflected In this certificate. Ary unaulhiorized alteration, forgery or falsification of the content or
appasrance of this document is unlawful and offendars may be prosaculed to the fullest extant of the law.

Sérkiniementie 3 P.O.Box 30 FI-00211 Helsinki, Finland
t. +358 8 6863061 f. +358 O 692 5474 www.fi.sgs.com

T"Business ID 0878538-5 P ST Bar O thE SGS Broup (Sa8 SAI




Appendix to Certificate: 27049

Manufacturing site Ensto Ensek AS
Paldiski mnt. 35/ 4A
EE-76606 KEILA, ESTONIA

Additional Information $0266.2 with adapter for hoist hook.

Additional parts for tension clamps S0256 and S0256.2:

Power arc device SDI27.2 including power arc horns SDI10.2 and PEJ90
conductor with screw type cable lugs SML 1.17.

End cap PK557.

Is based on test Tests made in manufacturer’'s premises, witnessed by SGS Fimko Ltd.

Manufacturer’s test reports:

21668, 21768, 21658, 21778, 2106s, 1938S, 1939S, 2087S, 2089S, 20918,
20928, 20948, 20958, 20978, 2098S, 2100S, 2101S, 2103S, 2104S, 2191
and 2170S oo

Solar simulator test reports:

050810_80256, 071210_SDI27-1 and 050111_SDI10_2
SGS Fimko test report:

251420_SML1-17 :

This certificate |s Issued by the company under its General Conditions for Certification Services accassible st wﬂmmﬁs_mm Altention is drawn lo the limitations of liability defined
therein and In the Test Report here above mentioned which findings ere reflected In this certificale. Any unautharized alteration, forgery or falsificalion of the content or appearance of this document Is unlawful
h and offenders may be prosecutedto the fullest extent of the law.



Saves Your Energy LABORATORY REPORT
No.: 2166S
Revision: A
Page: 1/5
Date of Test: 19.4. and 16.6.2011

Test object:

Tension clamp SO256 and S0256.2.

Purpose of the test and relevant standards:

Part of type test.
Visual examination test and Dimensional and material verification test,
according to EN 50397-2:2009 clause 7.1 and 7.2,

Conclusion:

The clamp passed the test.

ENSTO
LuTIUTY NETWOF"‘
Picture 1: Tested clamp S0256 \ LARDRATORY

Date of Report: 20.6.2011

Q.G g

o _
Tested by: Patrick Ekholm Witnessed by: Sami Hakonen / SGS Fimko
e e b Ordered by: V.Vileni
Reviewed by: Janne Lappalainen raered by: V.vienius

Distribution: OHL PD-team

Ensto Utility Networks Laboralory Ensio Miettisen katu 2, Tel +358 204 76 21 Business ID: 01302158
Ensto Finland Oy P O.Box 77 Fax +358 204 76 2770 Reg Office: Porvoo
06101 Porvoo, Finland




Saves Your Energy

1. Test objects

2. Testing procedure

LABORATORY REPORT
No.: 2166S

Revision: A

Page: 2/5

Clamp:
Type: Tension clamp SO256
Batch number: O-series
Conductor range: 95 — 157 mm?
Conductor diameter: 16,1 — 22,3 mm
Tightening torque: 40Nm
No of pcs: 1
Type: Tension clamp SO256.2
Batch number: O-series
Conductor range: 95 — 157 mm?
Conductor diameter: 16,1 — 22,3 mm
Tightening torque: 40Nm
No of pcs: 1

The test was performed against the manufacturer specification sheet and standard requirement.
The test included a visual examination part and a dimensional and material verification part.

Requirement:

The clamp shall fulfil the manufacturer specification data and standard requirement.

This report shall not be reproduced, except in full, without the written approval of the laboratory, Ensto Finland Oy



Saves Your Energy LABORATORY REPORT
No.: 21665
Revision: A
Page: 3/5

3. Testresults
S0256
Visual examination:
The clamp was visually looking the same as in the specification drawing.

All markings required by the standard were found:

Manufacturer’s logo: ENSTO
Product code: S0256
Batch number (production date): 09/2011
Minimum and maximum cross section: 95-157mm?
Tightening forque: 40Nm

Dimensional and material verification:

All samples were within specification requirements. Clamp dimensions were within specification
tolerances, see picture 2.

Body height 46
Body length 201
Body width 95
Clamping piece width 64
Bail diameter 8,93+0,15
Bail radius 212

(64)

(700) @

o
=

-
-

|

B
-

_ (201)

-
e

@8,93+0,15

Picture 2: Specification drawing

This report shall not be reproduced, except in full, without the written approval of the laboratory, Ensto Finland Oy




Saves Your Energy LABORATORY REPORT

No.: 2166S
Revision: A
Page: 4/5

S$0256.2

Visual examination:

The clamp was visually looking the same as in the specification drawing.

All markings required by the standard were found:

Manufacturer’s logo: ENSTO
Product code: S0256.2
Batch number (production date): 24/2011
Minimum and maximum cross section: 95-157mm?
Tightening torque: 40Nm

Dimensional and material verification:

All samples were within specification requirements. Clamp dimensions were within specification

tolerances, see picture 2.

T _I‘Dlsﬁ“%

Requirementfmm] |  Measured [mm]
Body height 49 48,0
Body length 201 200,0
Body width 95 94,7
Clamping piece width 64 63,9
Bail diameter 8,93+0,15 8,9
Bail radius 212 >12
un
o
+
o (700)
— =
S “
. Y 15
“ —_— 10
(95) 3 __(201)
\\ R12min -
Picture 3: Specification drawing
oro
Summary: \ / ' \
[~ )
- i
The clamps fulfilled all test requirements. \ \( 1 )
1

This report shall not be reproduced, except in full, without the written approval of the laboratory, Ensto Finland Oy




Saves Your Energy LABORATORY REPORT

ENSTO No.: 2166S
Revision: A
Page: 5/5
4, Pictures

Pictures 4 to 5: Clamp markings

5. Test equipment

ID TYPE MODEL PURPOSE
A227 Calliper Limit Dimension measurements
Steel sleeve @241 mm Radius check
6. Testlid
1213

7. Revision history
A

This report shall not be reproduced, except in full, without the written approval of the laboratory, Ensto Finland Oy




Saves Your Energy LABORATORY REPORT
No.: 2176S

Revision: A
Page: 1/5
Date of Test: 26.5.2011

Test object:

Power arc device SDI27.2.

Purpose of the test and relevant standards:

Part of type test.

Visual examination test and Dimensional and material verification test,
according to EN 50397-2:2009 clause 7.1 and 7.2.

Conclusion:

The power arc device passed the test.

Picture 1. Tested power arc device SDI27.2 —p——
ErNSTO

UTILITY NETWORKS
LABORATCRY

Date of Report: 30.5.2011

@%\ Se r E

Tested by: Patrick Ekholm Witnessed by: Sami Hakonen / SGS Fimko
PSS :-..\; e
Reviewed by:\Jahné Lappalainen Ordered by: V.Vilenius

Distribution: OHL PD-team

Ensto Utility Networka Laboratory Ensio Miettisen katu 2, Tel +358 204 76 21 Business ID: 0130215-8 ] Ao

Ensto Finland Oy P.O.Box 77 Fax +358 204 76 2770 Reg. Office: Porvoo
06101 Porvoo, Finland
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Saves Your Energy

1. Test objects

Power arc device:
Type:
Batch number:

Tightening torque:

No of pcs:

SDI27.2
0-series
44Nm

1

LABORATORY REPORT
No.: 2176S

Revision: A

Page: 2/56

This report shall not be reproduced, except in full, without the written approval of the laboratory, Ensto Finland Oy




Saves Your Energy LABORATORY REPORT
No.: 2176S
Revision: A
Page: 3/5
2. Testing procedure

The test was performed against the manufacturer specification sheet and standard requirement.
The test included a visual examination part and a dimensional and material verification part.

Requirement:

The power arc device shall fulfil the manufacturer specification data and standard requirement.

3. Test results
Visual examination:
The power arc device was visually looking the same as in the specification drawing.
The power arc device includes foliowing parts:

e 2 x power arc device SDI10.2
e 1 xPEJ90 (95mm? conductor with screw type cable lugs SML1.17)
e 1 xM10 nut + Stainless steel washer

Markings on power arc device SDI10.2 were found:

Product code: SDI10.2
Tightening torque: 44Nm

This report shall not be reproduced, except in full, without the written approval of the laboratory, Ensto Finland Oy




Saves Your Energy LABORATORY REPORT
No.: 2176
Revision: A
Page: 4/5

Dimensional and material verification:

All samples were within specification requirements. Power arc device dimensions were within
specification tolerances, see picture 2.

Arching horn diameter _

Picture 2: Specification drawing

Summary:

The power arc device fulfilled all test requirements.

This report shall not be reproduced, except in full, without the written approval of the laboratory, Ensto Finland Oy




Saves Your Energy LABORATORY REPORT
No.: 2176S
Revision: A
Page: 5/5

4. Pictures

Picture 3: Power arc device SDI10.2 markings

5. Test equipment

ID TYPE MODEL PURPOSE

A227 Calliper Limit Dimension measurements
6. Testid

791

7. Revision history
A

This report shall not be reproduced, except in full, without the written approval of the laboratory, Ensto Finland Oy




Revision: A
Page: 1/3
Date of Test: 24.3.2011

Saves Your Energy LABORATORY REPORT
No.: 21658

Test object:

Tension clamp S0256.

Purpose of the test and relevant standards:

Part of type test.
Test for permanent marking according to EN 50397-2:2009 clause 7.3.

Conclusion:

The clamp passed the test.

r o
s g TR

L RN \‘\ - )
Picture 1: Tested clamp SO256 G ey L

VIO LS o
TILTC WETV HORS

_ LABORATCRY |

Date of Report: 23.5.2011

"\~ ¢ M

Tested by: Patrick Ekholm Witnessed by: Sami Hakonen / SGS Fimko

Qgﬁaﬁ\ Ordered by: V.Vileni
iewed by: i rdered by: V.Vilenius
Reviewedby: Janne Lappalainen Distribution: OHL PD-team

Ensto Ulility Networks Laboratory Enslo Miettisen katu 2, Tel +358 204 76 21 Business ID: 01302158

Ensto Finland Qy P.O.Box 77 Fax +358 204 76 2770 Reg. Office: Porvoo
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. ---m-..;---l. --hw-'-i-“”_-'*:-":'i“i{' e d r

= P e T e




Saves Your Energy LABORATORY REPORT

No.: 21658
Revision: A
Page: 2/3

1. Test objects

Clamp:
Type: Tension clamp SO256
Batch number: O-series
Conductor range: 95 — 157 mm?
Conductor diameter: 16,1 —-22,3 mm
Tightening torque: 40Nm
No of pcs: 3

2, Testing procedure

The test procedure was acc. to standard.

The marking of the clamp was rubbed by hand for 15 s with a piece of cloth soaked with water and
another 15 s with a piece of cloth soaked with petroleum spirit.

The petroleum spirit used was Mineral turpentine from KIILTO / Finland

Requirement:

The marking shall remain clear and allow the accessory to be easily identified.

3. Test results

The marking remained clear and was not at all affected of the rubbing.

This report shall not be reproduced, except in full, without the written approval of the laboratory, Ensto Finland Oy
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4, Pictures

LABORATORY REPORT
No.: 21658

Revision: A

Page: 3/3

5. Test equipment

No special test equipment needed

6. Testld

1213

7. Revision history
A

Picture 3: Markings after test

This report shall not be reproduced,

except in full, without the written approval of the laboratory, Ensto Finland Oy




Saves Your Energy LABORATORY REPORT
No.: 2177S

Revision: A
Page: 1/3
Date of Test: 26.5.2011

Test object:

Power arc device SDI10.2.

Purpose of the test and relevant standards:

Part of type test.
Test for permanent marking according to EN 50397-2:2009 clause 7.3.

Conclusion:

The power arc device passed the test.

Picture 1: Tested power arc device SDI10.2 T o

Date of Report: 30.5.2011

e <
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Tested by: Patrick Ekholm Witnessed by: Sami Hakonen / SGS Fimko
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Distribution: OHL PD-team

Ensto Utility Networks Laboratory Ensio Miettisen kaiu 2, Tel +358 204 76 21 Business |D: 0130215-8
Ensto Finland Oy P.O.Box 77 Fax +358 204 76 2770 Reg Office: Porvoo f
06101 Porvoo, Finland




