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Methods of Testing for Electrical Cables
Mr. Grant Leslie
Technical / Quality Manager, IDH Cables Limited

In order to control and quality assure manufacture
of any electrical cable products stringent quality
management systems that document process
control and product test regimes based on product
application are required.

The nature of product testing required is dictated
by product application. The data generated as
a result of following these documented test and
process control procedures is fully traceable and can
be accurately linked to raw materials and process
equipment.

Both external and internal product evaluation is
required during design and product manufacture
during which product is subjected to internationally
recognised test procedures that verify product
performance with regard to physical properties,fire
performance and in  service performance
requirements.

Testing can take the form of
1. Routine in process testing
2. Type testing

Type testing is used typically during the design and
development stages of manufacture to verify that
individual cable components and their combination
in the final design perform adequately. As the
name suggests routine in process testing is used to
control and verify product quality during commercial
manufacture.
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When applied to single core fire resistant cables as
approved under the standards BS6387 & BS8592
such tests are used to assess the performance of the
conductor resistance and quality, cable insulation
physical properties and resistance to accelerated
ageing and fire performance including flame
propagation, resistance to fire and compliance with
combustion gas and smoke release.

Sample Selection

Sampling of product during the design and
manufacturing stages are important considerations.
They must be representative and testing must yield
relevant and accurate data.

In the case of single core fire resistant cable, product
samples will be taken either from trial batches or
if commercialised from typical batch production
following a product size or construction change.

A typical sampling plan would involve selecting a
representative portion of cable (5m) at the start
and midpoint of a production campaign. Colour of
the product would likely change but the samples
taken would be representative of the start-up and
steady state phase of the manufacturing process.
These samples would then typically be set aside and
conditioned for 8 -16 hrs @ laboratory temperature /
humidity and then the required test pieces prepared
as required from the master sample. This process
would be repeated following a product size change
eg 1.5mm? to 2.5mm?,

Typical tests used in evaluation include:
e Conductor Resistance Testing
e Physical properties of Polymer (tensile
strength, elongation), insulation resistance
and/or sheathing thickness, ageing properties,
deformation characteristics and concentricity.

Finished Cable Product Type Testing
Internal and external testing and verification of

finished product performance is required in addition
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to testing of the individual cable product components
before certification by Approved Bodies is possible.

Typical tests used in evaluation of finished product
include

Dimensional testing (outer diameter & ovality), high
voltage resistance, fire performance testing and
bend testing.

Of importance in the case of single core fire resistant
products is the vertical flammability test IEC 60332-
1 which measures the tendency of a single cable in
the vertical configuration to be ignited and spread
flames when exposed to a small Bunsen burner.

High Fire Performance Cables

Some of the most rigorous application areas in
cable manufacture are those requiring high fire
performances. The term encompasses a number
of fire performance attributes required of cable
products including low smoke emission, reduced
heat release, and reduced toxic gas emission and the
ability to inhibit fire propagation whilst maintaining
the necessary mechanical properties.

All of these performance criteria must be tested
and assured by Approval Bodies such as the Loss
Prevention Council Board (LPCB) before a cable can
be commercialised and released to market.

Materials selection is the key to an effective
construction. Thermoplastics that exhibit enhanced
reaction to fire through thermal adsorption,
intumescence or release of non-combustible by-
product into the combustion atmosphere require to be
selected in discussion with compound manufacturers
that specialise in manufacture of such products.

Close collaboration with specialist material suppliers
during the design of cable products of this type is
required so that when used in demanding applications
these products display the best reaction to fire
through the composite performance of a number of
carefully chosen materials.

Examples of materials used are fire resistant mineral
tapes, fire retardant thermoplastics, ceramifiable
thermoplastic rubbers and high temperature resistant
metallic tapes.

Single Core Fire Resistant Cables
In order to categorise and assure the high fire

performance of single core fire resistant cables, they
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are tested rigorously to three protocols to the scope
of BS 6387:2013. To satisfy the requirement of
BS6387:2013, for CWZ categories, some certification
bodies use a steel conduit as the other metallic
element.

Protocol C (Clause 6) Resistance to fire alone
A sample of cable is placed within a steel conduit
in the fire test rig and the conductor of the cable
exposed to allow a current to be applied throughout
the test. A flame is then applied to the sample (950°C)
for three hours. If circuit integrity is maintained, the
sample will be deemed to have passed the test.

Protocol W (Clause 7) Resistance to fire with
water

A sample of cable is placed within a steel conduitin the
fire test rig and the conductor of the cable exposed
to allow a current to be applied throughout the test.
A flame is then applied to the sample (650°C) for 15
minutes followed by a water spray for a further 15
minutes. If circuit integrity is maintained, the sample
will be deemed to have passed the test.

Protocol Z (Clause 8) Resistance to fire with
mechanical shock

A sample of cable is placed within a steel conduit
in the fire test rig and the conductor of the cable
exposed to allow a current to be applied throughout
the test. In this case the sample is bent to form
two equal horizontal lengths with a double bend in
the middle. A flame is then applied to the sample
(950°C) for 15 minutes with a metal bar striking the
test rig mounting board every thirty seconds for the
duration of the test. If circuit integrity is maintained,
the sample will be deemed to have passed the test.

A further set of criteria that require to be met in order
to become accredited by Approval Bodies such as
LPCB are fire performance requirements with regard
to acid gas and smoke emission. For example

EN 61304 - 2 : 2005 +A1:2013 - Smoke emission
IEC 60331-21 : 1999 - Fire resistance

EN 60754-1:2014 - Acid gas emissions

EN 60754-2:2014 - Emission of acidic and corrosive
gases
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Congratulations to
Shun Cheong Electrical Engineering Co Ltd
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On Behalf of Hong Kong Electrical Contractors’ Association, we would
like to convey our congratulations to Shun Cheong Electrical
Engineering Co Ltd for the Electrical Installation for Construction of
Home Ownership Scheme Development at Sheung Lok Street, Homantin
(Sub-contract to Contract No. 20140269) and Kai Tak Site 1G1(B) (Sub-
contract to Contract No. 20150362).
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Guangzhou Electrlcal Building Technology PolyU Foundation Tea Reception
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Guangzhou Electrical  Building
Technology was held on 9 to 12
June 2016 (Thur to Sun) at China
Import and Export Fair Complex,
Guangzhou, China. Through a -
series of concurrent seminar & [
networking events presentlng
cutting -
edge lighting
technology,
inspired  lighting 7P
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on 20 June 2016 (Mon), our Life President Ir Chan Lee
Shing William, JP attended The Hong Kong Polytechnic
University Development Foundation Tea Reception and
visited the University campus.
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HKECA Tour2016 - Sha Tau Kok

WIRAZIR—RBER2016F5H29B(2HB)RT - KV IEARRIGRE - WRAZIR « WRATH
=ity RUSGS » EREBEE—XE » TEEX - BfILZEE T IFEESEE - SHIEESN0 -
HKECA Tour 2016 - Sha Tau Kok was held on 29 May 2016 (Sunday). Thank you all members to join.
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Build4Asia 2016 — The Technology Showcase For
The Building, Electrical Engineering and
Security Industries was held on 4 to 6
May 2016 (Wed to Fri) at the Hong Kong
Convention & Exhibition Centre. It is the
largest trading platform for Building
and Security industry in Hong Kong to
showcase the latest green products
and solutions to over 15,000 local and
overseas building industry professionals.
Also, Build4Asia Conference 2016, aims
at advancing the frontier of sustainability
transitions knowledge and practical
applications in the building industry,
is well supported by The Electrical
and Mechanical Services Department
and The Environmental Protection
Department of HKSAR, Hong Kong Electrical Contractors’ Association Ltd and various institutes etc.
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2016 Badminton Competition — The Life President Martin Fong Cup
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2016 Badminton Competition — The Life President Martin Fong
Cup

2016FXKBERHOLEHHAEIKE  ER2016F8H8,15KR17
FEIEANIMESERESBEZFEHNE SN BORELT - #EE3 BRI
B AEEDEIKBREIBANRE - AUHZHXKES RO ZRISTEIR
BESTHF

The 2016 Life President Martin Fong Cup Badminton Competition was
successfully held on 8, 15 and 17 August 2016 at Shun Lee Tsuen Sports
Centre and IVE Sha Tin, NT. Once again we would like to extend our sincere
thanks to our Life President Mr. Martin Fong for his generous support to the
competition.
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BEEE) Organised Activities 2016 Badminton Competition — The Life
President Martin Fong Cup

S FE T Men’s Single & 3T Women'’s Single
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PANDUIT Seminar

M—RIEERERBROZE B3 - ZEZEPANDUIT) -
%Tjjrf/:‘ZO’l 6F108128 (=) EAEHET - BHUSEES
PANDUIT Seminar will be help on 12 October 2016 (Wed).
All members are welcome to join.

L EERESRENSEREE2016

Prolight + Sound Shanghai 2016
FERHERNDNEREEN T2 RERATTERIITHE
RE—— FBERZEXENTEREE (Proight +  Sound
Shanghai) 1§K2016F 10826 298(Z=E/0ELE
BT BT SEEENTETEBRNIMNEERE « KT AR
SZRER - REDLERERE (F8) BRATIR LEERRE
B O\BRATHSEY - SERSMKTS00RTERLD
EREXETRRNERIRMN - SIRBEHFINERREHEE
BHEIR - EERESEERITESRIURNLEH -

Prolight + Sound Shanghai is one of Asia’s best known
professional audio and lighting, event and entertainment
technology show. The show is organised by INTEX
Shanghai Co Ltd and Messe Frankfurt (HK) Ltd, attracted
500 leading brands and companies to showcase their
latest products and technologies at the Shanghai New
International Expo Centre in 2015 edition. A massive area
for outdoor demonstrations and series of seminars and
forums provide you an all-in-one platform for sourcing,
networking and education. The coming show will be held
in 26 to 29 October (Wed to Sat) 2016. If you want to
take your business to the next level and gain excellent
networking opportunities with industry peers, then plan
your trip to Prolight + Sound Shanghai in October 2016!

ST BBIRENRERENRER

EP China & Electrical 2016

B+ EBRENRMBRKITREES (EP Chna & Electrical
2016), B "FNEBRETRMBRES (Electrical China
2016) L RBRrR2016F11B2BE4B8ER=2H)EIR
PEEFEREPOVERAET - BABHTEPRERA - RE
FENNREENR—BRENETLRE (EP) ' 1BR1986
F - BYESHEEHSERMARBRBERAT M 2
BEAK—EFUFIBRRECEEXENR  BEHARIER
LEBEM - - REEEEIS000FGXK @ LHESEREE © 818
1A~ 1B~ 2-5 « BAR8BIREE © TRETIRSIZREPINO00RER
&,/ Gakg -

EP China & Electrical 2016 will be held on 2 to 4 November
2016 (Wed to Fri) at China Int'l Exhibition Center in
Beijing. Total 8 exhibition halls are used, including Hall 1A,
1B, 2-5, 8A and 8B, which expecting for a total of about
900 exhibitors/brands all over the world. Established
in 1986, with annual rotation in Beijing and Shanghai
in alternate years, EP China is organized by the most
authoritative organization, China Electricity Council, and
fully supported by all major Power Group Corporations
and Power Grid Corporations. 30 years successful track
record and experience, it has become the largest and
the most reputable electric power exhibition endorsed
by UFI Approved Event in China and has been widely
recognized by global market leaders and international
trade associations.

F22EEEHEE

The 22nd Term Executive Committee Election

201 7FE2019F - F22FEHREFR2016FE1 281
17 -

2017 to 2019 - The 22nd Term Executive Committee

Election will be held in December 2016.
& J
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2016 Annual General Meeting and 40th Anniversary
Dinner

201 6FEEAFABRUHBFHRE - ER2016F11828
B (28—) £EENERNIERIE220RERSBEESHRE
17 - EREPEEHONEEOREEN+FEBERTIEHSHY
TR - POERERER: EF R BRIREE - FAEE
SEEHRELRE -

2016 Annual General Meeting and 40th Anniversary Dinner
will be held on 28 November 2016 (Mon) at Sheraton Hong
Kong Hotel, 20 Nathan Road, Kowloon. There will be a
special programme to present the 40 years’ development
of HKECA, consisting of four parts: namely Strive, Growth,
Contribution and Future. It is a ‘Must Attend’ function for
HKECA members.

201 6ENRBITETES

2016 Electricity Regulations Technical Seminar
BRETEESEN @ BNER T IESXESNB TSNAS RN
BHRFITASTBHEHR2016F 118108 (2HMENESE A
BEHEERET - WUBEES0 -

2016 Electricity Regulations Technical Seminar with EMSD
and the HK & Kowloon Electrical Engineering & Appliance
Trade Workers Union will be held on 10 November 2016
(Thur) at Tsuen Wan Town Hall. All members are welcome
to join.

RWELZ2RISEFE2016

E&M Safety Walk and Carnival Fair 2016
RELREZRLSEFE2016  SEMNTERERI12B48 (28
B) #E®fE TXEREELE, 2T - EBDEEEE+IUFE
BEBRE T EEHERNEBREXTEMSESFENRESR
2HREFTEIIAB - THEX  FIBIFREE - BUEST &
Bi& « REL 2R OB BEREFEEE > BUEEREE
2 PTEEEHERE 2 ESOBENREDEE - BEaI
ROMGATIGESIMER © XBBEIRGHE - SRKETERE
FEMTHEREEEZ—  BISEES0 -

The E&M Safety Walk and Carnival Fair for this year will be
held on 4 December 2016 (Sun) at BBQ 385 Tai Lam Tung
Road, Tuen Mun. The programme includes morning drill
exercise, hiking, safety quiz and various games and lucky
draws. Lunch will be provided in BBQ style. All members

@e welcome to join. J

&N\ RS Information Platform

EN (REE) RO TEFRI2015FERR)
Code of Practice for The Electricity (Wiring) Regula-
tions 2015 Edition
RINER2 (BN (FRE) R/OITIETFRI2015F/R) ER
2015F12H31 BHR  SEURBA T EETIEES )\
HBTEE - il - FBIAEEEIIIRILABNESESE
B26%E » BfE:H2537 1910 -
“Code of Practice for The Electricity (Wiring) Regulations 2015
Edition” the release date was held 31 December 2015. Sales Counter
at Publications Sales Unit, Room 626, 6/F North Point Government
Offices, 333 Java Road, North Point, Hong Kong, Tel : 2537 1910.

(ERBEEH)
Competition Ordinance
B (GRBIEA) TEVTRIESIER2016FE8H4BEAS
EETZE - FI5E2Rwww.hkeca.org °
For The Competition Ordinance, Please click the link: www.hkeca.
org .
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SBERTIEBE 05/2016 - 08/2016FEHBEBES

N =L FEE2H 28 RRA
Joining Date || Applicant Name Membership Types Representative
05/2016 || SREBMIELE Mr. Suen, Ming Lam XKEES Life Member

05/2016 | 1EEBX£ER/AT Goodway Electrical Engineering Ltd. || Z®= & Ordinary Member || 385R48554 Mr. NGA, Ka Wing

06/2016 | BRABRIFZBER/AT Chung Kwong Electric Engineering || Z5@= & Ordinary Member || BRIZERSEAE Mr. CHAN, Hon Kin
Ltd.

07/2016 || XE;EBFTF2/A8) Wing Kai Engineering Company Z@ZE Ordinary Member || al#8E 564 Mr. HO, Chi Kee

08/2016 | g FTIZBEIR/AT Ever Rich E&M Engineering Co., Ltd. || &&= & Ordinary Member || BBIDFRZEE Mr. KWONG, Ka Sum

=3XE#R Golfers Link R ORI
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The 40th Anniversary President Cup Golf Competition
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BEERESTET - AU HSROIRREL - KEISIFISE -
SHBRIEFITEMN

The 40th Anniversary President Cup Golf Competition was held on 12
to 14 August 2016 (Fri to Sun) at Thailand. We would like to express
our appreciation to President for the kind sponsorship and the keen
participation of team members and guests, all of you have made the
tournament successfully held.

'u_”-:.\/' I . .

o L R el ] == YT Y EY Y.
LAL TRTAVAV AV EN AR En Y& 4. Y SV YAV BV AT ATAY AV Y F
- R~ y———— YoYAY YAVAYAYA LY LY AV Y
F 30 R AL A L < EAVAVAYAV LY

HONG KONG ELECTRICAL CONTRACTORS ASSOCIATION | 1D



O+ AFEREEXKRE =18 g i
The 40th Anniversary President Cup Golf ‘E":D‘Z b K%? GOIferS L'nk
12-14 Aug 2016 2016F8812-14 "
Thailand, Baggkok =EBs F8H B IEMEESE<IkM Schneider Busway Cup Golf
- o o = T 26 Aug 2016 2016E8H26H

ampion r. Cheung Chon T T - - D PN

> Pl Mission Hil Golf Club ~ ERERFRIKS

1st R U Mr. Yip Wing H =

St hunner Lo 5 VPRl e ERE = Champion Mr. Yip Wing Ho BE 2ERkt
2nd Runner Up g/ilrr].gChan Kwok = PREIRSEE 1st Runner Up Mr. Lee Kwok Tai || 3588 FERTE
Best Gross Mr. Siu Ka Wing RIEHF WEASE 2nd Runner Up Mr. Tse Wai Tung || =8 BRERE

Sammy Best Gross Mr. Jason Mak RIEM BREEFTE
Best Front Nine Mr. Siu Ka Wing RERIN BEASKE Best Front Nine Mr. Kwan Wali RERIN BRI E
Sammy Yuen
Best Back Nine Mr. Chui Hin Chi RIEERN RIS E Best Back Nine Mr. Chui Hin Chi REERN REEREE
Longest Drive Hole || Mr. Kwan Wai BORRIKEFE7E RAETTRE Longest Drive Hole || Mr. Jason Mak BRI F4E EREEE
No 7 Yuen No 4
Longest Drive Hole |[ Mr. Siu Ka Wing RRFIKEE120 || BRkE Longest Drive Hole || Mr. Gary Hui RRRIKEFE13@ || FFEE
No 12 Sammy No 13
Close to Pin Hole || Mr. Law Chu REEEE2T RESTE Close to Pin Hole || Mr. lu Chu Leung || iFi852:55350 IERSEE
No 2 Heung No 3
Close to Pin Hole || Mr. Siu Ka Wing ROEEESE mEASE Close to Pin Hole || Mr. Li Tai Kwong REEEESE FARMTFTE
No 8 Sammy No 5
Close to Pin Hole || Mr. Siu Kwok RIEAEE1 11 mERTE Close to Pin Hole || Mr. Michael Fung RIEE:E 15 IRRBAS
No 11 Chuan, David No 15
Close to Pin Hole || Mr. Yip Wing Ho RLAEE161 BERER%E Close to Pin Hole || Mr. Gary Hui A1 7\ SN SEE
No 16 No 17
Guest Winner Mr. Michael Tong || RE#HTE Mr. Michael Tong

g ER Y SR

Schneider Busway Cup Golf
Competition

EMERSEXKE  BR2016E8H

CoBEMLARRSHIKE - NHNE
817 AW HEMBER(FB)BRAT
BUIRIGEE) - BENSHFISH - SIEHEE

IRFIFER °

Schneider Busway Cup Golf Competition
was held on 26 August 2016 (Fri) at
Mission Hill Golf Club - Els Course. We
would like to express our appreciation to
Schneider Electric (HK) Limited for the kind
sponsorship and the keen participation of
team members and guests, all of you have
made the tournament successfully held.

HONG KONG ELECTRICAL CONTRACTORS' ASSOCIATION
SCHNEIDER CUP

Sponsored By:

Schnelder
1 x f!




Proud to be the Electrical Sub-contractor
of
* Public Rental Housing at Eastern Harbour Crossing Site Phase 7
* Home Ownership Scheme Development at Sheung Lok Estate
* Home Ownership Scheme Development at Kai Tak Site 1G1 (B)
for

Hong Kong Housing Authority

AE+t#&
RETH BIWE
: FEERE
3
IEE B TEARAE LRGN
T i AR TREEREAHE b 5| IEf 2 FR == q it (BR P AT PR 22 =
R #EEAR A BEHERERRAF
EpREREARATE
2 & 5 & AR E e HENE & CRYD R E AR A )
R AR A LR EM R A RA A
i 2 28 5 B4 5 A PR 2 H] HREIES CRIDEE SR ARG A E
EEmEE B AHR AT
([P oamcin | [ ‘ ;"__ | _ A AITsUmIEm
pr—— KENFLO| i — 1 =
iw E @ '2- S
™ 3-..-_.‘.....5 . i
PILLE L by %k wm #

HE OJLE HliE481-4835 FEMBTHAN Fel] ofi CE
Block C, 9/F, Phase 6, Hong Kong Spinners Industrial Building, 481-483 Castle Peak Road, Kowloon, Hong Kong.
TE Tel: +852 2426 3123  {4E Fax: +852 2481 3463 @ &[4l E-mail: general@scee.com.hk



