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AFL 01-004
CD400 Strain Results
Date of measurement : Monday,02 May 2011 at 12:41:11

Fiber length :1.800 km
Fiber 1D 1 FL6735 85%
Message : ASLH-D(S)B 36 SMF (A20SA 37 -2,9)
QOperator : Stevens
Test file : {1] ASLH1
Results file name : FLB735 85%.wsd
System ID 1 25220 Sw version 1483
Rep rate 13.0s Group index . 1.468
Wavelength : 1550 nm Correction 0.8
Power {dB) vs. elongation(%.)
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elongation(%o)
Fiber B Fiberinput
Power ) Length _
- Max power = 0.047 dB at 4053.1s Max length = 2489.4 mm at 408.85
~ Min power = -0.028 dB at 228.95 Min length = 0.0 mm at 0.0s
Strain . Delay
Max strain = 0.138 % at 408.8s Max delay = 9777.8 ps at 408.8s
Jin-strain = 0.000 % at 0.0s Min delay = 0.0 ps at 0.0s

TERNAL INPUT J18
a% value = 7.930 elongation(%o) at 3837.0s
®in value = 0.813 elongation(%o) at 6.55
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Name AYL Datum 2011=Mai-02 09:21

0.250km/div 5.0004B/div Y ’ / £ i Ao e
{Manuelle Messung] R ,.-"L o g2V & fAD
AEL
CH: Nicht Ky 1550nmEM AVG: 104108
oF 10km OR: 1.470000 Res, 0.50m
PW. 100ns Att, Auto.
T P t
1 » - . : ' 1 . [ . . * I - . : ‘ 0 0 . v | ----- v
A, .
' '“ o
st A e e S S R 4
Distanz ¢ 2.327km X3 0.658km
Daenmpfung : 1.326dB * g 2.985km
Faserdaempfg : 0.570dB/km
Tot. Rueckflussd. : 40.320dB
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Name AFL batum 2011-~Mai-02 09:44

0.250km/div 5.000dB/dv e AL B ok il Y
[Manuelle Messung] AL /C' /"llff lly ﬂ/ & )7'.,\ §
AFL
CH;  .Nicht A 1BBOnm8M AVG: 104108
DR, 10km IO 1.470000 FPes: 0.50m
P 100ns Att. Auto.
it et
K
X %
Distanz : 2.327km x: 0.658km
Daempfung : 1.328dB * 2.985km
raserdaempfqg : 0.571dB/km
Tot. Rueckflussd. : 40.3204dB
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Name AFL Datum 2011-Mai~02 10:00
0,250kmiciv 5.000dB/div - i p A
[Manuelle Messung] .;».’,'},'/,- 7 f,,_,,”m_ & .f"“ff}
AFL
CH: Nicht A- 1850nmSM AVG: 104108
bR 10km JGR:  1.470000 Aes:  0.50m
PW, 100ns Att, Auto.

A R I
- AP S S

¥ ' -
Pigtanz : 2. 327km x: 0.658km
Daempfung : 1.2994B * 2.985km
Fagserdaempfy : 0.558dB/km
Tot. Rueckflussd. : 40.3234B
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Name AFL Datum 2011-Mai-02 19:14
0.250km/div §.000d8/div B i
[Manuelle Messung] K&'/‘? j (?U'&: P J;j s
AFL
-CH: HNicht A 1650nmSM AVG 100108
DR 10km R 1.470000 Res: 0.50m
FW: ' 100ns Att, Auto.
(™ L R
| [ — . . . : . .
e N GRS |
' ' : ' B ] ; iy
R T Ao LR SR
|
s e i !
Distanz : 2,327km e 0.658km
Daempfung 3 1.320dB *3: 2.985knm
Faserdaempig : 0.567dB/km
Tot. Rueckflussd. : 40.322dB
[2PA]
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Name AFL Datum 2011-Mail-02
0.250km/div 5.000dB/dlv .~ A/ /7 A4y e
i ) - v Fy W4

[Manuelle Messung] A [ A‘,dy,c (,i‘[;/(?w’l % [.5 ¢
AFL

CH: = Nicht A 1550nmMSM AVEG. 10/10s

DR:  10km IOR:  1.470000 Res:  0.50m

W 100ns Att, Auto.
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Eoasnlon, (oo cimun i neme prs@g s Y08 HeLE B

Digtanz : 2.327km X 0.658km

Daempfung : 1.302dB *t 2.985kn

Faserdaempfqg : 0.560dB/km

Tot. Rueckflussd. t 40.333dB
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Name AFL, Datum 2011-Mai-02
0.250kmidiv 5.000dB/div N L, B T
[Manuelle Messung] (/‘ ¢ bl 3,02[,/1/ 0{;‘( C
AFL
Cri Nicht ‘A 1550nmSM AVG 10/10s
DR 10Kkm 0K 1.470000 fegr 0.50m
PW.  100ns Att, Auto.
e
g s A B o e Al i )
Distanz : 2.327km Xt 0.658km
Daempfung : 1.318dB *g 2.985km
Faserdaempfy : 0.567dB/km
Tot. Rueckflussd. : 40.,361dB
[2PA}
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Name AFL Datum 2011-Mai-02 10:37

0.250km/div 5.000dB/div - & . Ly
[Mahuelle Messung] = e /,( ;M{;,, _ s 4 r
-AFL

CCH: Nicht A 1550nmSM AVG: 10/10s

DR 10km 1GR: 1.470000 Res . 0.50m

PW. 100ns Att, Auto.
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Distanz : 2.327km X1 0. 658%km
Daenpfung : 1.325dB * 3 2.985km
Faserdaempfy : 0.570dB/km
Tot. Rueckflussd. : 40.349dB
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Name AFL

0.260km/div 5,000d8/dIv =

{Manuelle Messung] G Jﬁfﬁ(}v

AFL
"GH Night

A, 1550nmSM AV 10/10s

Datum 2011-Mai-02 10:52

WA R
a0 i"ﬂ f«

OR: 10km IGR: 1.470000 FRes: 0.50m

PWw: 100ns Att. Auto.

S Iy
e . . . L
i g B I N AT L

Distanz : 2.327km x: 0.658km

Daempfung : 1.318dB * 3 2.985km

Faserdaempfg : 0.567dB/Xkm

Tot. Rueckflussd.

[2PA]

40.344dB
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Name BF Datum 2011-Mai-02 11:07

0.250km/div -5.000d8/div - A . P Agen e
[Manuelle Messung] 2 O/f ¥5 s ‘6/”;55
AFL i
CH:. ~Nieht A 1B50nmSM AVG: 10/16s
DR: - 10km 108 1.470600 Reg: 0.80m
W 100ns Att. Auto,
Distanz i - 2.327km %31 0.658km
Daempfung : 1.315dB * g 7.985km
raserdaenpfg : 0.565dB/km
Tot. Rueckflussd. : 40.359dB
[2PA]
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Name AFL

0.250km/div 5.060dB/div

(<]

Datum 2011~Mai-02 113

£ ¢ 7} . T
[Manuelle Messung] 2 {.a/; £ [’ A 35
AFL
CH: Nicht A 1550nmSM AVG: 10/108
DR:  10km [OR;  1.470000 Res:  0.50m
PW 100ns Att. Auto.
g e e A e i L
Distanz : 2.327km X1 0.658km
Daempfung : 1.295dB * 2 2.985Kkm
Faserdaempfg : 0 .557dB/km
Tot. Rueckflussd. 40..335d8
[2PA]
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patum 2011-Mai-02 11127

Name AFL
0.250km/div 5.000dB/div — b 1/ L
[Manuelle Messung] S ( /e ﬂmf"/dyﬁ/ 4 szf
AFL
CH.  Nicht A+ 1580nmSN AVG: 10;10s
SDR: 10km 108, 1.470000 Res: 0.50m
PW: 100ns Att. Auto.
b
LA St S
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Distanz : 2.327km X3 0.658kn
Daempfung : 1.3174B *3 2.985km
Faserdaempfqg : 0.566dB/km
Tot. Rueckflussd. : 40.364dB
[2PA]
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Name AFL Datum 2011-Mai-02 11:35
0.250km/div 5.0008B/div &y 0 . J g
) v 7 '
{Manuelle Messung] *()A JJ,?/é /I/ ¢/ fr
AFL
CH, Nicht A 1550nm8M AYG: 104108
CR;  10km IO 1.470060 Fiee: 0.50m
PW, 100ns AR, Auto.
;‘" L S
L . : !
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S s W B h L B S KR e S .
pistanz : 2.327km P 0.658km
Daempfung : 1.331dB * 3 2.985km
Faserdaempfqg : 0.572dB/km
Tot. Rueckflussd. : 40,.336dB
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Name AFL Datum 2011-Mai-02 11:50
0.250km/div 5,000dB/div. fy € ; . Ny e
[Manuelle Messung] vlg_/f /‘fg,,,,[_,,, P !
AFL
Cr:  Nicht A 1550nmSid AVGE. 10/10s
DR:. 1Ckm IR 1.470000 Res. 0.50m
PW:. 100ns Alt. Auto.

..............

% #
Digtanz : 2.327km X: 0.658km
Daempfung 5 1.326dB * g 2.985km
Faserdaempfyg : 0.570dB/km
Tot. Rueckflussd. : 40.333dB

[2PA]
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Name AFL

0.250km/div 5.000dB/div bt o o -
[Manuelle Messung] 7V fa S gt s

o

Datum 2011-Mai-02 12:05

.

S ey

FET

AFL
CH: - Nicht A 1850nmSM AV(E: 10/10s
D 10km IOR:  1.470000 Bgs:  0.50m
Pw: -100ns Alt. Auto.
G : : "
P — W}L
e o R i s SRR o
Distanz : 2.327kn Xt 0.658km
Daempfung : 1.321dB * 3 2.985km
Faserdaempfg : 0.568dB/km
Tot. Rueckflussd. : 40.351dB
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Kame A¥L, Batum 2011-Mai-02 12:20

; " : ; £
0.250km/div 5.000dB/div Ay o 2 P . / -
[Manielle Messung] gz {/)//p L/ 5 A & 3 g

AFL
Gk Nicht A 1550nmSh ANG: 10/108
DR 10&km OB 1.470000 Res 0H.50m
PW; -100ns Att. Auto.

® ¥

Distanz : 2.327kn x: 0.658km
paempfung : 1.3194dB *3 2.985km
Faserdaempfy P 0.567dB/km
Tot. Rueckflussd. 1 40.336dB

[2PA]

A
i §” '?{M{?f}ﬁ"f
§ LB L NIERRATIORA
i,
g

T ET N

; et

PR MEhessaG

Nate: &2 fstf

3an4yeHo no 4yna. 36a, an.3 ot 30I1



Name AFL Datum 2011-Mai-02 12:35
0.250Kkm/clv 5.000dB/div e : i ) s e
[Manuelle Messung] :if/f 557w1¢M ¥ fi,g_
AFL
CH:  Night A- 1850nm8M AVG, 10108
DA 1okm 1OR.  1,470000 s B.50m
PwW. 100ns Att, Auto.
F ..............................................

Distanz

Daempfung

Faserdaenpiyg

Tot. Rueckflussd.
[2PA]

H 2.327km X3
: l.328d3 * 3
: 0.571dB/km

: 40.341dB
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Name AFL Datum 2011-Mai-02 12:40
0.250kmidiv 5.000dB/div 5 AL /4/1 / / i B 2 =
[Manuelle Messuny] fl'()/ ¢ {’,H (,,'_g/{:’ 6 A

AFL

CH:  Night A: 1550nmEM AVG, 10/10s

DR:  10km WOR: 1.470000 Res: 0.50m

PW:  100ns Att, Auto.

- —

.

].

PR TR TR ERE R P
Distanz : 2.327km X 0.658kn
Daempfung : 1.304dB * g 2.985km
Faserdaempfqy : 0.560dB/km
Tot. Rueckflussd. : 40.331dB
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Name AFL Datum 2011-Mai-02 12:50

0.250km/div 5.000dB/div

5 G. f - o b . by
[Manuelle Messung] q g—,p (/57,2 t//ﬂ' G Z.JI-

AFL

CH. Nicht A 1550nmSM AVG: 10/10s
DA:  1tO0km IOR.  1.470000 Res: 0.50m
BW. -100hs AL, Auto. :

...................................................

" #
Distanz : 2.327km %1 0.658km
Daempfung : 1.320dB *: 2.985km
Faserdaempfyg : 0.567dB/km
Tot. Rueckflussd. : 40.320dB
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Name AFL

Datum 2011-Mai~-02 13:0%

0.250km/div 5.000dB/div Y ol . < PPN
[Manuelle Messung] SS S /g /& Hiin b gfj__\ S
AFL

CHl Nicht A 1550nmSM AVG: 10/10%

DR.  10km ICR: 1.470000 Feg:  0.50m

PW. 100ns Alt, Auto,

----------------

Distanz

Daempfung

Pagerdaenpfyg

Tot. Rueckflussd.
[2PA]
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Name AFL Datum 2011-Mai-=02 13:20
0.250kmy/div  5.000dB/div y N3
{Manuelle Messung] g i/é ,g 0{, 2¢ 4 & i S S
AFL
CH:  Nicht A-  1850nmS8M AVG: 10/10s
DR 10km IOR 1.,470000 Rea. 0.50m
PV 100ns Att, Auto.
— et
N, RPN P I I s G I .
T, . -
X #
Distanz : 2.327km ®i 0.658km
Daempfung : 1.322dB * g 2.985km
Faserdaempfy : 0.568dB/km
Tot. Rueckflussd. : 40.313dB
[2PA]
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Name AFL

Datum 2011-Mai-02 13:

0.250km/div 5.000dBAAY gy, % s - TR TR
[Manuelle Messung) g §$/ 75 Lr1dm &7 LG
AFL
Ch: Nicht A 1550nmSHM AVG. 10/10s
DR 10km IOR 1.470000 Res: ©.50m
PW: 100ns At Auto.
T
I &t
F"\ .....................
b st i g L e SRl i &
pistanz : 2.,327km x: 0.658km
Daempfung : 1.345dB *g 2.985%km
Faserdaempfqg : 0.578dB/km
Tot., Rueckflussd. : 40.344dB
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Name AFL Datum 2011-Mai-02 13:5¢C
0.250xm/div 5.000dB/div ¥ - 5 . oM _
[I'-ianuell.e Messung] g g/vs Lf' 6’,,;.,,,;‘,, & /35
AFL
CH: Nicht A, 1550nmSM AVG: 10/10s
DR: - 10km TOR:  1.470000 Res. 0.50m
PW  100ns Att, Auto.
- —
;"x ERCIERETERSERE S R i ...... -
i.._‘j%m-d - . . .
' ' e
iy R s i 1!
Distanz : 2.327km %1 0.658km
Daempfung : 1.337dB *e 2.985km
Faserdaempfyg : 0.575dB/km
Tot. Rueckflussd. : 40.333dB
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Name AFL Datum 2011-Mai1-02 13:57

0.250kmfdiv 5.000d3/div

(Manuelle Messung) ?f/,c‘ a yf‘//(?_(/\f’/[ (’)/71’;

AFL

CH: Nicht A 1550NMSHM AVG 10/18s
DR:  10km [0 1.470000 Res: 0.50m
PW. 100ns Att. Auto,

.............

................

pDistanz : 2.327km xx 0.658km
paempfung : 1.3124B %3 2. 985km
Faserdaempfg : 0.564dB/km

Tot. Rueckflussd. : 40.314dB
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Monday, 02 May 2011 15:22:38 Page 1 of 1
AFL 01-004
CD400 Strain Results
Date of measurement : Monday,02 May 2011 at 15:02:46

Fiber jength 4,800 km

Fiber 10 : FL&735 100%

Message : ASLH-D(S)B 36 SMF (A205A 37 - 2,9)

Operator : Stevens

Test file [2] ASLHZ

Results file name - EL6735 100%.wsd

System D 258220 Sw version: 1483
Rep rate +3.0s8 Groupindex 1 1.466
Wavelength 71550 nm Correction :0.8

Strain (%} vs. tensile force (ki)

i
{"‘\ 0.45
F o022 |
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02 |
|
b —SF = — . | | : |
0 20 40 60 - 3

)

Fiber Fiber input

P ver Length
Max power = 0,009 dB at 555.9s Max length = 6189.7 mm at 582.3s
S Min power = -0.080 dB at 808.7s Min fength = 0.0 mm at 0.0s
/ Strain Delay.
: Max strain = 0,344 % at 582.3s Max delay = 24214.5 ps at 582.3s
Min strain = 0.000 % at 0.0s Min delay = 0.0 psat 0.0s
EXTERNAL INPLT J18

Max value = 47, 420 tensile force (kN) at 576.8s
Min value = 0,068 tensile force (kN) at 117.8s
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TNo. 7B 2118/11
s : Date: 05.05.2011
o Type Test Report Pl

AFL e s T 00 A

[Temperature Cycling Test | Annex 9
Cable type: ASLH-D(S)B 36 SMF (A20SA 37 —2,9)
Cable product spec.: TK 10471/10-03
Cable-1D: 10283432/6557
Test procedure: IEC 60794~1-2-F1

Measurement devices: OTDR

™ Temperature test chamber

Test conditions: sample length: min. 1000m
wavelength: 1550nm
number of measured fibres:  min. 10
temperature cycle: -45°C/+85°C
number of eycles: 2

Requirement: increase of att. 1550nm < 0,2 dB/km

Results: increase of att. 1550nm < 0,014 dB/km
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temperature cycle test

Typ:
FA:
FL.

ASLH-D(S)B 36 SMF (A208A 37 - 2.9)
10283432
6657

attenuation at 1310nm

temp.

+20°CH +85°C/11_| -45°C/1 +85°C/2

“45°Cl2 | +20°Ci2 |

“(cBfkm) | (dBkm) |

(dB/km)

~fibre
bl

0326 | 0326 0,318 | D330

(dB/kmy | (dB/km)

0,323

_(dBrkm)
T 0326

e

0,332 0,337 0333 | 0339

0.332

0,335

0,318 0,318 0312 | 0,321

0,315

0,318

an
rd

0,321 0325 | 0,315 0,326

0318

Vi

03286 | 0326 | 0319 0,332 |

0,328

wh

0,323 0324 | 0322 | 0326

0,318

0,324

or

T 0,315 0,320 0.318 0,325

0,317

0,318

0,329 0231 | 0327 0,334

- 0.327

0379

ol oo St a8 &) B0 gt O Rl M

L Of

0,326 0329 | 0321 ] 0330

0.322

0,326

fol__nt

0,328 0,328 0,324 0,333

0,326

0,527 .|

11 pi

0,334 0,339 _ 0,332 | 0342

0,337

12 aq

0331 | 0335 0326 0,337

0,330

0333

13|  bl-50-1

0,323 0323 | 0,318 0,328

0,324

0323

141 ye-60-1

0,338 0338 | 0.336 0,343

0,337

0339

15| gn-50-1

0,325 0,327 0,318 0,330

0,322

0,325

16} rd-50-1

0,317 0324 | 0318 | 0324

0,317

0,320

171  vis50-1

0,329 | 0327 0,322 | 0333

0,326

0.329

18] wh-50-1

0323 | 0324 0,318 | 0329

0,324

0,326

0,328 | 0,328 0,322 0,332

0,326

0,327

20y br-50-1

0,330 0,332 | 0324 | 0333

0327 |

0,328

21 gr-50-1

0,328 0337 | 0322 0332 |

0,325

0.329

221 nt-50-1

0330 | 0328 [ 0321 | 0,333

0.327

0,330

23| pi-50-1

0.339 0,335 | 0328 0,338

0,332

0,336

241 2g-50-1

0.33¢ | 0338 0,334 | 0,343

0,335

0,337

25| bps0y” |

0,330 0,328 | 0324 0,334

0.327 |

0,330

0326 | 0328 0.318 0,330

0,321

0328

0324 | 0332 | 0322 | 0331

0,324

0,327

-2
50-2
-50-2

0233 | 0335 | 0329 0,339

0,332

0,335

0,326 0325 | 0321 | 0330

0,322

0,326

wh-50-2

ool viso2 |

0,330 0,339 0331 | 0,338

0,335 |

31| or-50-2

0,339 | 0,337 0,334 | 0,343

0,336

0,339

32] br-50-2

0329 | 0329 | 0340 | 0334

0.328

0,330

33| qr50-2

(.31 0323 | 0315 | 0326

0,318

0,323

34] nt-50-2

0351 | 0,349 0,344 0,353

8;33}8

0,350

35| gi-50-2

0320 | 0325 0315 | 0326

0,319

0,322

0,338 | 0339 0,334 0,342

0.334

0,338

36| aq-50-2
min.

0,315 0.318 0,312 0,321

0,315

0.318

max.

0351 0,349 0,344 0,353

0,348

0,360

mean

0,328 0,330 0,324 0,333

0,326

0,328
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temperature cycle test ,
Typ: ASLH-D(S)B 36 SMF (A20SA 37 - 2.9}

FA
FL.:

change of attenuation at 1310nm with respect to the 1st 20C me

10283432
8657

asurement

temp.

+85°C/1

-45°CH_|

+85°CI2

-45°C12

+20°C#2

fibre

| (dB/km)

" (aB/km)

- (dBkm)

(dB/km) |

(dB/km)

bl

0,001

-0,008

0,004

0,000

ye

0,005

0,001

0,007

0.003

e 0

0,000

0,006

0,003

0,003

- 0,000

-0,006

0,005

T 0003

0,001

rd
Vi

-0,002

0,004

g 5,006

0,000 _

wh

0,001

-0,001

0,003 |

-0,005

0,001

of

0,005

0,003

0,002 |

0,003

“br | 0,002

0,002

0,005

gr

0,003

0,008

0,004

0.004

0,000

—_

nt

0,001

~0,006

0,003

-0,002

p_i”

R
—

0,005

-0,002

0,008

0,001

0,003

aq

%
Ny

0,004

0,005 |

0,006

-0,001

- 0,002

bl-50-1

S
a3

0,000

0,005

0,005

0,002

0,000

il
Y

“ye-50-4

0.000

0,002

0,005

-0,001

0,001

i
)]

- gn-50-1

0,002

0,007

0,005

-0,003

0,000

i
o

rd-50-1 |

0,007

0,001

0,007

0,000

0,003

-
=~

vi=50-1

-0.002

-0,007

0.004

“03003

0.000

5
O

wh-50-1_

0,001

~ -0,005

0,006

¢,001

or-50-1

—
[{o]

- 0.000

-Q,006

0,004

| -0,002

-0,001

b-50-1

[
(=g

0,002

0,006

0,003

20,003

0,001 _

w2
=

gr-50-1

0,004

0,004

0,003 |

Q.001

N

0,002

~ -0,008

0,003

0,003 |

0,000

pi50<1 |

-0,004

-0,011

0,000

-0,007

0,003

O3

_ag-50-1

0,000

-0,005

0,004

-0,004

0,002

bl-50-2

(1]
193]

0,001

-0,008

0,004

-0,003

0,000

3.1
[}

ye-50-2

0,003

0,008

0,004 |

-0,005

0,000

0,008

-0,002

0,007

0,000

0,003

28| rd-50:2

-0.004

0,006

0,002

291 . vi-50-¢

/0401

0,006

0,004

-0,004

0,000

30 wh-50-2

<009

0,001

0,008

0,001

0,005

31] or50=

Y.

/0002 |

-0,005

0.004

- .0,003

0,000

32| w0/ |

0,000

0,011

0,008

0,001

0,001

gr-58°2

0,002

-0,008

0,008

-0.003

0,002

0,002

-0.007

0,002

-0,003

-0.001

35| /hi-60-2

34| npb0-2

0,005

-0,006

0.006

-0,001

0,002

36} ag-50-2

0,001

-0,004

0,004

-0,004

0,000

mir,

0,004

0,011

0,600

-0,007

-, 003

max.

0,009

0,011

0,010

0,002

0,005

mean

0,002

0,004

0,005

-0.002

0,001
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temperature cycle test

Typ: ASLH-D(S)B 36 SMF (A208A 37 - 2.9)
FA: 10283432

FL. 6657

attenuation at 1310nm
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temperature cycle test

ASLH-D(S)B 36 SMF (A208A 37 - 2.9)
10283432
6657

Typ:
FA;
FL.:

attenuation at 1550nm

temp.

+20°CH

+85°CH1

-45°CH

+B85°C/2

L4BTCH2

~ fibre

_{dBlkm)

(dB/km)

s\dBZKm}

dBe’km}

(dB/km)

(dBkm)

bl

10192

0,193

0,184

0,194

0181

0192

ye

0,497 |

0,204

0,199

0,205

0,198

0,201

0,185

0,188

0.184

0,188

0.184

0.186

rd

0,189

0,190

0,188

0,192

0,187

0.188

0,189

0,195

0,187

0,193

0,188

0,190

wh

0,194

0,196

0,182

0,197

0,189

0,192

or

0,188

0,194

0,190

0,195

0,190

0,191

br

0,192

0,196

0,191

0,186

0191

e

0,194

0,187

0,191

0,198

0,192

0,194

a—
D0 @~ Oy G D W R

nt

0,194

0,192

0,194

0,190

0,102

pi .

0,188

0,203

0,198

0,204

0,199

PR
Ny s

aq

0,196

0,200

0,189

0,202

0,195 .

“oasT_|

13| bl-50-1

0,182 _

0,161

0,187 _

0196 |

0,191

0,192

4L Y3-50+1-

0,199 |

0,202

0,169

O,‘, 1 98 .

16] gn-50-1

0,194

0,197

0,190

0,195

0,180

16} rd-50-1

0,187

0,193

0,187

0,187

0.189

“0192_|

A7 vi-B0-1

0192

0,182

0,189

0,198

0,190

0,191

18] wh-50-1

0192 |

0,191

0184

0,194

0,189

0,182

»D,‘IIQ'OH t

0,195

0,191

0,196

0191 |

20| br561_

0493 |

0,197

0,198

0,191

21| _gr-50-1

0,200

0,195

0192 |

0,200

0,195

0197

22 nt-50-1

0,194

0,194

0,188

0,196

0,192

0193

23l pi50-1 |

0,199

0,200

0198

0,203

0187

0,198

24| ag-50-1

0.196

0.197

0194

0,200

0,195

0,197

250 Hi-50-2

0,196

0,198

0,189

0,199

0.194

0,196

261 ye-50-2

0,193

0,197

0,190

0195

0,193

271 an-50-2

0.194

0,188

0,194

0,200

0,183

0,195

28] rd-50-2

0,197

0,196

0,195

0,201

0,197

0,198

28]  vi-B0-2

0,183

0,193

0.188

0,198

0,180

0,192

30| wh-50-2

0,198

0,201

0,197

0,202

0.196

0,198

34| or-50-2

0,201

0,199

0,204

0,200

0,202

32| br-50-2

0,195

0,193

0,209

0,197

0,194

0,194

33| _gr-502

0,183

0,184

0,180

0,196

0,191

0,193

34| nt-50-2

0,207

0,208

0,204

0,209

0,210

0,207

350 pi-60-2

o190 |

0,197

0,191

0,197

0,192

0,194

6} aq-50-2

0,188

0;: 201

0,194

0,201

0196

0,197

min.

0.185

0.189

0,184

0.188

0.184

0,186

- max,

0207

0,208

0,209

0,209

(1,210

0.207 ]

‘mean

0,184

0,197

0,182

0.198

0,193 |

0,194
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temperature cycle test

Typ:
FA;
FL.

ASLH-D(S)B 36 SMF (A20SA 37 - 2,9)

10283432
6657

. change of attenuation at 1550nm with respect to the 1st 20C mieasyrement

temp.

~ +85°CH

-45°CIH

+85°Ci2

45°CI2

+20°C/2

~ fibre

(@Bkm) |

(dBrkm)

(dBkm)

(dB/km)

(dBikm)

bl

0,001

~0,008

0,002

0001

0,000.

.v i

0,007

0,002

0,008

0,001

0,004

i an

| 0004

-0,001

0,003

0,001

0,001

rd

0.001 |

-0,001

0,003

0,000

Vi

0,008

0,002

0,004

0,001

0,001

“wh

0,002

-0,002

0,003

0005

ar

0,006

0.002

0,007

0,003

br

0,001

0,002

0,001

0,003

-0,003

0:004

0,002

0,000 _

=
nt

-y

-0,002

-0,003

0,000

-0.004 |

0,002

—
ety

pt

0,004

0,001 |

0,005

0,000

0,000

-

aq

0,004

0,007

0,006

-0,001

0.001

bl-50-1

Y
bt

0,005

0,004

~(,001

0,000

P
s

- ye-50-1

0,000

0,003

0.000 |

-0,001

%
a1

gn-50-1 -

0,003

-0,004

0,001

~ -0,004

20,002

rd-50-1

Yy
‘a3

0,006

0.000

0.006

0,000

0,002

e
=J

vi-50<1

0,000

0,003

0,002

0,001

o
hoo]

wh-50-1_{

0,001

-0,008

o008

0,002

o003 |

0,000

| or50-1

D

0,005

0,001

0,006

0,001

0,003

%
o]

br-50-1 |

0,004

0,001

0063~

_-0,001

21|_gr-50-1 |

0003 |

0,002

0,000

22| nt-50-1

0,000

-0,008

-0.002

0,001

23| pi-60-1

0,001

0,000

0,002

-0.001

24| ag-50-1

0.001

0001

0.001

25|  bl-50-2

0,002

0,002

26| ye-50-2

| 0,004

-0,003

0,000

27| gn-50-2_

0,004

0,000

-0.001 |

0:001

28] rd-50-2 |

=0,001

0002

0,001

oo vi-50-2 |

0,000

0,005

0,001

30| wh-50-2

0,003

-0,001

-0,002

0,000

31| or:50-2

0,000

0,002

-0,001

0,001

a2l br-50-2

-0,002

0,014

0,001

0,001,

0,001

-0,003

0,002

0,000

__nt-50-2

: ;_'gr~,5'0-:2 '

0,001

0,003

0,003

0,000

pi-50-2

0,001

0,002

0,004

ag-50-2

0,003 |

-0.004

-0,002

0,001

min.

0,008

_-0,005

0,002

max.

0,007

0,014

0,003

0,004

 mean
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temperature cycle test

Typ: ASLH-D(S)B 36 SMF (A20SA 37 - 2,9)
FA: 10283432

F?; 6657

1

attenuation at 1550nm
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No. TB 2118/11
o Date: 05.06.2011
F Type Test Report Page: 20

CAFL Telscommancatons GrapH

[Aeolian Vibration Test

 Cable type: ASLH-D(S)B 36 SMF (A20SA 37 - 2.,9)
Cable product spec.: TK 10471/10-03

Cable-1D: 10283527/6735

Test procedure: IEC 60794-1-2-E18

Measurement devices:  Stabilised light source
Optical Power Meter
OTDR
Aeolian vibration test bench as
described in the attached report

| Test conditions: length under test:  min. 30m

optical length: ~ 'min. 100m
fibres in a loop: min. 10 ,
test load; 20+/-5% RTS
number of cycles:  min. 107
vibration frequency: (830/d +/- 10Hz)

Reguiremenis: increase of att. 1550nm < 1,0 dBftest fibre km
no damage of cable components

Results: increase of att. 1550nm < 0,01 dB/test fibre km
no damage of cable components
see test report of independent laboratory

Annex 10
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RIBE ELEKTROARMATUREN

Schwabach - Radebeul

Test Report
K 8764e

Title: Aeolian Vibration Test
on Optical Ground Wire
ASLH-D(S)b 36 SMF
(A20SA 37 - 2,9) - dia. 8,6 mm
manufactured by AFL Telecom munications

o Tos : File:
Type Test 069
At the request of: AFL Telecommunications GmbH

Test standard: IEC 60794-1-2-E19/ 10-TMSS-04, rev. 0; 5.1.1e
Request for test No.: 1185

Contents: 16 pages

Summary:

An Aeolian Vibration Test according to IEC 60794-1-2-E19 was carried out in-an indeor test span
(40 m length) with Optical Ground Wire ASLH-D(S)b 36 SMF (A20SA 37 - 2.9) - dia. 8,6 mm.

Result;

No damage to any component of the cable, nor permanent or temporary increase in optical
attenuation greater than 1,0 dB/test fiber km at 1550 nm was observed.

The requirements were fulfilled.

3annyeHo no 4na. 36a, an.3 or 30I1

; -
irg Krispin Mario Dansachmdller
“of Engineering Senior Engineer

chwabach, 02 May 2011

: |8 niressed
Loy e ZEPER YT

3annyeHo no 4na. 36a, an.3 or 30I1

K B7G4e



RIEE

RIBE Test Laboratory Test Report K 8764¢ Page 2

Accreditation:

The quality management systern of Richard Bergner Elektroarmaturen GmbH & Co. KGis
certified by TUV NORD CERT GmbH in accordance with DIN EN 180 9001:2000,
certificate registration No. 04 100 950 150.

{
-
J
résses:
2
Manufacturer: AFL Telecotnmunications GmbH

Bonnenbroicher Str. 2-14
41238 Ménchengladbach, Germany

At the request of: AFL Telecommunications GmbH
Bonnenbroicher Str. 2-14

41238 Ménchengladbach, Germany {MOGDY,
Test laboratory:  RIBE Test Laboratory B Haviewa
Werk 2 e s s
Industrigstr. 4 e T
91126 Schwabach, Germany \ U OE - 034
7Y di

3ann4yeHo no 4na. 36a, an.3 ot 30I1

K 8784e
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RIBE Test Laboratory Test Report K 8764e

Page 3

Contents

1. Drawing of tesi sample.

2. Description of the test

2.1. Test Set-up
2.2. Test conditions
2.3. Test requirements

3. Test results

Appendix 1: Diagrams

Appendix 2: Photographs

Appendix 3: Certificate of Quality Management System
Appendix 4: Load cell 200 kN

Appendix 5: Non-contact displacement sensor

This report consists of
Pages (in total)

Page

Eehler! Textmarke nicht definiert.

16

s o

;

flate v

kS

WX MOQDY

R RS E PARE P e
! ‘}‘? t et
i

PTG S

Lt oo .
- e A /
il A g -

3annyeHo no un. 363, an.3“c;‘T_ 30I1

K 8764e

e =N & oo o ¢

13
14

15




HIBE Test Laboratory Test Repart K 8764e Page 4

1. Cable data sheet

F AFL Telecommunications

A Edjikura Businees

] SEARZTID,  WE,
£201 28200500454 216725 TRACATLH 003

ASLH-D{S)b 36 SMF (A208A 37 -2.8)

Optical Sround Wire {OPGWI] v o 2cording to N 887844 standards

» Stranding direction of ouler layer nght Hand (Z-stranding}
o Wires ace, 1o EN 81232

« Meximurn fiore capacity persteel fube, 38

« Fibes caltiored 3oe, to colour code System 03§ F 8EC

o Eibres acc. to G.652

® \mpreghated wooden dium with: grotection

Configuration ) .
Center 1 Stainless Steel TuUbe with 36 SMF S 2500 3,40 mm
Staintess stes! hibe material
BN EN 10088-02, Mal. No 1.4404
Laver1 7 AJOSA - Wires 2.60 mm

Mechanical Data

Cable Diarheter ) 8,6 mm

CalbieWeight 276 kglkm

Suppaitting Cross Section 37,2 rm®

Rated Tensle Strength (RTS) 473 %N

Ratio RTS /Cabie Weight 475 km

Moduliss of Elasticity 162.C kNfmwri?

Thermmal Elongation Coefficient 13,0 105K

Parnissible Maxmum Working Stress (42% RTS) £34,7 plmen® (19:9«N)

Recommerded Everyday Stress (16% RTS) 203,7 Mimm? (7,6kN}

Uttimate: Exceptional Stress (72% RTS8} 916,68 Nfmm? (34, 1N}
Etectrical Data )

DE Resstarice (20°C) 2:325 Qikm

Canductivity 20,0% ACS:

Short Time Current {1,0s, 50-200°C} 20 kA

Short Time Current {038, 50-200°G) 53 KA

Short Time Currert Capacty. 12t (50-200°C) 875 kA%
Application . »

haximum Permissible Instellation Forge RN

Minimuim Bending Radius static 108 mimn

dyriarmic 129 rim
Normal Delivery Length 4000 m
Temperature Range Irstallation A0 o +50°C
T-ansporation and Operation =40 10 +80°C

Ali Gizee and Valnas sre Nominal Values i opgw_orofHts. Rev. 12.02

e, A T T AFL Telec ommiitty abans St

e i

3anndeHo no 4na. 36a, an.3 ot 30I1
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RIBE Tes! Laboratory Test Report K 87646 Page 5

2. Description of the test

2.1. Test Set-up

The test arrangement is shown schematically in Figure 1. The photo documentation in
Appendix 1 gives details of the test arrangement.

Suspension-assembly
Dizac-snd asseily EZ\ -Dead-end assembly
Canstant tension e e T . i
davice with load cell i T —
= . Splice box
e LA e 2
S—— . L2 LS il

L, Light souiree
and power mater

Figure 1: Schematical diagram of test set-up (L1=854m, L2=2814m,L3= 12,456 m}
The end abutments were used to load and maintain tension in the OPGW. The test section was

contained between. the two end abutments. The OPGW was cut approx. 5m beyond the end
abistments to allow removal of the cable outer strands and to allow access to the optical fibers.

Tension sets consisting of:

Thimble for dead end RIBE Drg. No. F2685/3
Daad end RIBE Drg. No. AW 140102
Protection rods RIBE Drg. No. RW 090 240 lis

were installed on the OPGW 1o fit between the end abutments. The test sample was terminated
at both ends prior to tensioning in a manner such that the optical fibres could not move relative
to the cable. This was achieved by an excess length of approximately & m-OPGW at each span
extremity. A calibrated load cell was used to measure cable tension. The cable was tensionsd te -

9,5 kN (20 % of cable rated tensile strength). An automatically controlled scrﬁew~ty{i& Gunsient. Y

tension device was used to-maintain constant tension.
The length of the active span was 28,14 m, with a suspension assembly consisting of: = Ipe

Protection rods RIBE Drg. No, UTA 087 240 lis g M,{,@
Armour grip suspension RIBE Drg. No. LTA 137 180 N TR 0 ,é
located approximately two thirds of the distance between the two dead-end assemblies. W
suppored-at a height such that the static sag angle of the OPGW to horizontal was 1,5%cn/both
sidés of the suppott point. '

The mid-loop {antinode) vibration amplitude was measured and monitored ity & nor-contact

ftical displacernent sensor at a free loop in the active span.
An electranically controlled shaker was used to excite the OPGW in the vertical plane. The
shaker armature was securely fastened to the OPGW so that it was perpendicular to the OPGW
in the vertical plane. The shaker was located in the span such that 16 free vibration loops built up
betweern the suspension assembly and the shaker.

36 fibers of a total of 36 fibers were spliced in series giving a total fiber test length of 1461,24 m
(36 X 40.59 m) between the dead-end assemblies. The power level for the initial optical

K 8764e

3anuueHo no un. 36a, an.3 or 30N |

ot
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measuremenit provided a reference level. The difference between the actual power level and the

reference level indicated the change in attenuation of the test fibers.
A Stabilized Light Source Anritsu MGS002A with a wave length of 1550 nm was used as light

source. The light signal was fed into the OPGW and the optical measurement of the signal after
passing the OPGW were made with an Optical Power Meter Anritsu ML 910A. Readings of the

optical attenuation were taken every minute during the test.
The measuring equipment was provided by AFL.
Ambient temperature was measured with a thermogcouple.

2.2, Test conditions

e, e e

Specified number of vibration cycles (10 x 106

' Specified vibration: frequency (nearest resonant '

frequency o (830/d + 10%) Hz 96,5 Hz

(with diameter of cable d=8,6 mm) . ,

Actual vibration frequency 90,0 Hz_

 Actual peak-to-peak amplitude, average 2,87.mm

Total length of the fibarg under test 11461,24 m (36 x 40,59 m)

Start of test | 28 April 2011, 10 hrs 45 B

2.3.Test requirements

Any significant damage 1o any component of the cable, or permanent or temporary increase in
optical attenuation greater than 1,0.dB at 1550 nm shall constitute failure,

3. Test results _

The test was terminated on 30 April 2011, 9 hours 30 after 15,1 million cycles.

- Varnation of optical attenuation during the test was found to be ‘within_ +0,01 dB at 1550 nm.
This is well below the specified maximum value of 1,0 dB/test fiber km.

- No mechanical damage to any component of the cable was observed,

The requirements were fulfilled.

i a i EL
[Eas AR leialag,
Y R IR

Haviwas

|y T = e’y
= Mrassed

| e LFBE LY

3ann4yeHo no yna. 36a, an.3 ot 30I1
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Appendix 1: Diagrams
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Figure 2: Diagram amplitude and optical attenuation vs time
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Appendix 2: Photographs

Figure 3: Suspension point, view toward active span g ,»6 Aitpassed
y A iinagsed
{Date 28754.24.7(

5 —

3asnyeHo no yAn. 36a, an.3 ot 30M
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Figure 4: Non-contact optical displacement sensor

i e e

N TR
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Figure 6: Vibration shaker, view toward constant tension device

3anuyeHo no un. 36a,
an.3 ot 300N
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o

-~ o i s v,

S TR RaT IO RAL

Figure 9: Suspension clamp after test, no damage.
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Figure 10: After test, clamp housing taken off, no damage.

/Pféure 11+ After test, view on protection rods on cable, armour fods and Reoprgne inserts taken
off, no damage.

;"w = ,W_ e --“-
T MOODY

LA T ERATIIR AL

Jiesseaid
L rAeNVIEWEL

S Tara

1t A F e -
WWHENESEE

i ate S .
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Figure 13: After test, outer wires taken off, view on stainfess steel tube (bottom of ure),
 damage.

3annyeHo no 4na. 36a, an.3 or 30I1
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Appendix 3: Certificate of Quality Management System

K 876

——

FICATE TUVNORD

Management systam as per
DIN EN IS0 9001 : 2008

1 gecresnee witn TUY MORD CERT grateduras s Rorouy collod nae

Richard Bergner Elektroarmaturen GmhH & Co. KG
Bahnhofstrafle 8 - 16

97126 Schwabach

Germany

with the places
Sehwabach and Radebeul

pphes s management sy slemoin ling with the sbove sl for i dowsy Stk

Fittirrgs and engincering services for electrical power irrdestry,
catenary wire systoms, telecommunication appliance angd
substation clamps

S arfiate Hectination Ao, 04 100 830150 Valis pand 20146720

HLBERen e T, ASASL585 gt eantthiention 1865

3anuyeHo no ua. 36a, an.3 ot 30N
W i AR T 15 e
sificanin Body ST N
TGV NDAD BERT Gabd

T CBLE e TR e arTanT e P 3 T MORD CEAT duthas st onianon protgas es gi o

Afans (T R TR UL S

TUN J30R0CFERT Gotdl Larereristrass ) FostEnsen P B A ey HIE B

SYICY O
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Appendix 4: L-ﬂgd cell EDD kN

RI B E Richard Bergner Elektroarmatur

EML

g1 GmbH + Co. KG

Schwabach dan 17.03,2011

Kalibrierscheinkozeichniung:
Glltigkeltsdauer:

Zert01_18
12 Monste

Saltenanzahl:

2

Die Kalibrierung wirde entspréchend der zugehigen Arbeltsanwelsung "Arb101_3" durchgef‘ﬁhri

Gegenstand der Kaltbrierung:
SelizugkratimeBkatte des Prifstar
Gerate!

Type:

Mersteller:

Serieniar.:

Sonstiges:

Refarsngmefkeotte:
Gerslo;

Type:

Hersteller;
Serisnne
Genaulokefiski,

2 v iy
Zugkraftaufnghn.;
KA
LORENZ;
2826%;

Kraftaufnehmer;
UZA(XMB0TY;
HBM; .
F18511
0.4

Ms;
LORENZ;
ohne;
Kalibrierwert-
#nzeige

Melverstirker,-
MC55 (AB12);
HE;
ohne;
Referenzwert:
anzeige

Einzelheiten der ReferenzmeRkette sind im glitigen Kalibrierschein Nr.: FL 885 HBM 20099
deér Firma HBM vom 07.09.2009 beschrieban, dis Kalibriefung Ist i Sinhe-der DIN EN'ISO 9001
und DIN (SO 10012, Teil 1 aif nalionate Normale rickiURrbar,

altwarta: sighé Rackseite

Priifor: Jung / Heinl

" 3annyeHo no yin. 36a, an.3 ot 3OI'I‘

Priifdatun;

Untarschrift:

09,03.2041
Fy

% A Sevigwed
l~ %t('j§ WSS
RBI R ey

N
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Appendix 5: Non-contact displacement sensor

Rl B E Richard Bergner Elektroarmaturen GmbH + Co. KG
EKL Schwabach den 02.08.2010

Kalibrierschein nach DIN ISO 10012 Teil 1

A
~7 Kalibrierscheinbezeichnung:  Zert_Opt25  Seitenanzahl: 2
Die Kalibrierung vurds shisprachand der zugshtrigen Arbsitsahveisung "Aros 915" durshgsfifrt.
Gegenstand der Kalibrierung:  Eiskiro-oplische WeameRer Mallbatsich 47 - 25 i,
it Inpenraumscheandungsstend,
Gerdte: Hersteller:
Gerdle Wegmesser:
Type: Ysaroh
1068 /1B,
Herstefler: Rodenstock:
Zimmer,
Seriennrs 100-5 4127
Referenzmelkette:
e Glltiger
Gerste: | Hersteller: l Type: Seriennr. 1 Sonstiges: kﬂaiihri‘erschein:
&~ Aufnshmer Kigtler 87028281 cigzrag | - ] 8572010
Analysator | Hewleti@Packard 256E5 A A04E A 00173 |Prog~gesteasri|1-240183843 11
Kal. Programm RIBE- Kalib_25_Opt ) Referanzanz. ;
Einzelheilen dar Referenzmefkette sind In den aufgetlihrten Kalibrierscheinen beschrieber, \/-\,
Blefwerte: siehe Ruckseite Prifdatum: 02.08.2010
Pritfer: Krispin | Jung o LR

“
F A N Pl S nl’
{ 3 {‘m a(;‘g_j {)i}\g”
it Y et P RNt Ra
H
g B P eumned
;

3 Wihnsssed

{ate @5l 7

3annyeHo no 4yn. 36a, an.3 ot 30T
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Richard Bergner Elektroarmaturen GmbH & Co. KG is certified by TOV NORD CERT GmbH in
accordance with DIN EN 1SO 9001, certificate registration No. 04 100 950 150.

A quality management system in accordance with DIN EN SO 9001 ensures a continuous
inspection of measuring and test equipment. Reference standards traceable to national
standards are available.

Richard Bergner Elektroarmaturen GmbH & Co. KG is a certified supplier of the Chinese
JMinistry of Railways" (MoR).

Richard Bergner Elektroarmaturen GmbH & Co. KG is an authorized supplier by Sellihca Nordic
Utility Pre-Qualification System with registration No.101108.

Richard Bergner Elektroarmaturen GmbH & Co. KG Is an authorized supplier of ADWEA, PCGIL
and ESKOM.

Richard Bergrier Elektroarmaturen GmbH & Co, KG is an authorized supplier of E.ON AG, RWE
AG and Vattenfall Europe AG for high voltage QHTL fittings, fittings for fibre optic cables and for

damping systems.

Richard Bergner Elektroarmaturen GmbH & Co. KG Is an authorized supplier of Deutsche Bahn
AG, Nederlandse Spoorwegen and Osterreichischen Bundesbahnen AG.

&

i LBl a e

W e
PR LT oy

g‘ 104 (’QM%{

<o76e 3ann4vyeHo no 4ya. 36a, an.3 ot 30I1
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RIBE ELEKTROARMATUREN L !
Schwabach - Radebeul

Schwabach, 28 April 2011

PROTOCOL
Termination of test on OPGW
At the request of: | AFL Telecommunications GmbH

Project: Saudi Electricity Company SEC
Saudi Arabia
The following test:

[ Test | OPGW

rAeoltan Vibrahon Test | - ASLH- D(S)b 36 SMF (A208A 37-29)
was started in the presence of the persons named below.

The test procedure was found to be in order. The test results wili be documented in a final
detailed report. R 4

Mr Saeed Hamad Al Kahtani/ SEC
Mr Majid Abdulrahman Al Subiban
Mr Abdulaziz Abdulrahman Al Hag} 3a21n4yeHo no 4n. 36a,

Mr Norbert Zimmermann / Moody

Mr Heribert Mihlen / AFL an.3 ot 30I1

Mr Carl-Magnus Kyrkiund / AFL

=
' br. Mario Dansachmiiller | RIBE g, 3anmeno no un. 36a, <&
an.3 or 300N

Annexes
Annex 1 Aeolian Vibration Test s , / ,

Annex 2 180 9001 Certificate............ OO OURNPPIPRPRE PR TP S e veet vt e 3
Annex 3 Load cell 200 kN

P e X LR TR LR A RER L LR AR R R TS R LR S R LRR A LR b

Annex 4  Electro-optic displacement sensor

Protocei_ AFL-SEC_Aed!_Vin_11-04-28
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Annex 1 Aeclian Vibration Test
Test standard: EC 60794-1-2-E19:2003 / 10-TM88-04, rev. g:51.1e

Measurement devices: Load cell 200 kN, Lorenz K11, &. No. 28281
{calibration certificate see annex 3)
Optical Power Meter Anritsu ML 510A

Test requirements: Increase of attenuation 1550 nm = 1,0 dBHest fibre km; no damage of
cable components.
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Annex 2 180 9001 Certificate

! ) Faly =
- 1 { i
i
- k
Management system as per
DIN EN 180 5001 : 2008
o aszsrdanta sats Toly MORD CERT prsceruras. i 1s hersty sorfien thal
Richard Bergner Elektroarmaturen GmbH & Co. KG
Bahnhafitrala§ - 16
91126 Schwabach
Germany
with the placos
Schwabach and Radebeul
P e 3 BT T i RS RIS VI IV SIS 'R 3 IO BT fin AT
Fittings and engineering services for electrical power industry,
catenary wire systers, telecommunivation appliance and
substation clamps
L R ol G TRE DR BT o dasud JUA2 0T FE
, TR IE | LR RSt S ST (TRT ol A LLEN
ORI (IS 1
pooTVR W TR EE D s e byt b add ¢
by G LIS B Gk mor L .
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Annex 3 Load cell 200 kN

' RI B E Richard Bergner Elektroarmaturen GmbH + Co. KG
EML Schwabach den 17,03.2011

Kalibrierschein nach DIN 1SO 10012 Teil 1

Kalibelerschelnhezslchnung: Zer101_18 Seltenanzahl: 3
Glltigkeltsdauer;: . 12 Monate
P
Die Kalibrierung wurde entsprechend der zugehsrigen Arbeitsanwelsung "Arb101_8" durchgefiihr
Gagenstand der Kallhrierung:
Seliziigkraftmefiketie dos Prilfstandss Spur 2 Im Innenraumsehwingungsstand, bestehend aus,
Gerate: Zugkraftaufnshm.; [Menrverstérker;
Type: K1 s;
Hersteller: LORENZ; LORENZ;
Seriennr.. 28261; chne;
Sonsliges: Kallbrisrwert-
anzeige
Referanzmafketto:
Gerlito: Kraftaufnehmer, Megverstiirker;
Type: U2A (XMO01); MC55 (AB12),
Hersteller; HBM; Han:
Serisnnr; . F 18511; otine;
™ Genatigkeitst, 0.4; Referanzwert-
anzeligs

Einzelheiten dor Referenzmenkelte sind im guiligen Kalibrierschein Nr.: FL 886 HBM 2009:0
der Eirma HBM vom 07.08.2009 beschrieben, dis Kalibrigrung ist im. 8lnne der DIN EN IS0 8001
und DIN 180 10042, Teil 1 auf nationale Normale ru:;kfuhrb.ar.

Malwaerta: stahe Rickssite Priitdatum: 09.08.2011

{4‘- 3annuyeHo no un. 36a,

an.3 ot 300N

Priifor:. Jung # Heinl Unterschrift:
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RlBE Richard Bergner Eloktroarmaturen GmbH + Co. KG

Selte 2 zum Priffzeugnls vom 09.03.2011

MoBwerte untarisit mit dem Kalibrierwerten 63 und 9666 gamessen:

Referenz- " Kalibrierwertanzelge

wartanzeige steigend Abweichung: fallend - Abweichung
L] IkN] , 1%] : {kN] 5 .
g 0,00 | 000 | 000 ™ o000
5_ |._.500 |

000

4,

98 | 040

W04 ese b 00 | 980 IS 7 M
.20 | dese | @ 080 1686 | 070
B30 2984 | 083 | 2986 0,47

s | doge | 025 | a9 o2

60 . | 59892 i 013 1 = 5980 47
wm__"/'(} 3 69,90 WM" Q.14 89,98 i . ,__—ggﬂ

TRy T 7/@se |05 | 8066 | 000
] 9000 | 0@ [ sof2 |7 013

100 10030 | 0,30 pogs | - -a02
~_Belastung mit | _Sail-@ 20imm} | % sei-@p20imm] | '
[ Umgebung | 4 | ] O
| Abwsichung yom N Y, T IR . . S
{ Katibrierendwert | . 630 o2

Ve A ——

zul. Fehlergrenze| | + 1,00

Bel zukiinfigen Messungen sind die neusn Kalibrierwerte 63 und 9655 2u benltzan.

P s 1A -3
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RIBE Richard Bergner Elektroarmaturen GmbH + Co. KG

zu Kallbrierschein: ZeriU1 18

Sélts 3 zum Prifzeugnis vom 06.03.2011

MoRwerts untariart mit dem Katibrianwertan 63 und 9656gemessen;

e

Spannung 10V
Filter- Varsble bester
Zeiverlaof 10°Hz
Verstéirker 0.002
mvViv

Splderaine
steliung

Kanal 1

100 Hz Deiphin-Gordt

oV = 200 kN

£

| Spider
faltand

Abweichur}g%
) .

Spider

- Delphin
_steigend

Abwelehing
[

Abwelchung| Dsiphin |
%] stelgend

faliend: |

" Abwelchung |

0,00 0 0 0 O DR 0,08

505 | 1,00 00| 502 | | 501

064 | 889 | 010
0,76

008"

020

10,04 |

0,20
0,40

20,04 020

120971

055 |

19,98 | 030
S S :

012 [

30,43 .}

0,43

045 | 2905 | 017
040 95

A% 0,25

4043 |

083 |

1 3. 013
50 0,60 035 | 499 5005
0,51

0,18

60,08

0,08

60,28 |

0,07
0,12
0,11

: , 20
- 5095 | 0,08
028 | 6995 [ -007
035 | 7988 |

042

7005
g01
-804

70,24

90376 90,35

8027 |

76| 042 . | 90,05
100456 | 046 | 10056 | 086

10045 |

_ 100,83 |
St-Sell-& 20{mm) St-Sell-@ 20mrm] 1

_St-Sell-gl-20mm]

23 21 21

Page 6/8

B;00
0,00
& 1,00

6,00
0,58

0,10
6,30

e i -+ - SR

100 | $1,00

Bel zuktinfilgen Messungen sind dis neusn Kallbrierwerte 63 und 9866 zu beniitzen,

20018118
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Annex 4 Electro-optic displacement sensor

RI B E Richard Bergner Elektroarmaturen GmbH + Co. KG
EKL. Scehwabach den 02.08,2010

Kalibrierschein nach DIN [SO 10012 Teil 1

Kalibrlprsohéiabezeichnung:  Zert Opi25 Selterianzahi; 2
Die Kallbrierung wurde entsprechend der zugehdrigen Arbeltsanwelsung “Arba... durchgafanst.

Gegsnstand der Kallrierung:

- Gerkte: Harsteller;
Gerdle;  |Wagmessar;
Type: Ysaropn
. 1008/ 1018;
Hersteler Radenstock;
Zimmer:
\Seriennr.: 100:5¢ 1270

Referenzmefkotte:

) Ciltigsr
Gerits; | Horsteller: | Typer | serienne.: 1 Sonstiges: éks_x’}j,t_:riar,scha‘in:
a-Aufriehmert - Klstler 8702B25M1 Cie2799 | - 857/2010
Analysator |HewletidPackerd| 35865A | 3046 A00173 Prog,-gesteuert|1-2401338431-1

S Kal, Programm RIBE- | Kalib_25_Opt ) Refarenzanz.

Einzathalton der Referenzmalketts sind I den aufgefihrien Kallbriarsshel wen biesahrioban,

MeBwerte: siehe Ricksells Priifdatom:  02.08,2010
Priifer: Krispin / Jung

3a/iM4eHo no 4n. 363,
an.3 ot 30

N
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Electro-optic displacement sensor: calibration measurement data

Page 8/8

Zukiniftig ist mit den Kallbrisriaktor

f , 50 Hz
Weg Baschleunigung | Baschleunigung Waeg Waeg Weg
Soll Solf Ist soll 15 * Faktor
*[oat) [irs?] [mfs?] [inr] {mm} [mm]
0,2 '
0.4
0.6 59,22 59,18 0,800 0,817 0,810
0.8 78,96 78,68 0,797 0,819 0,810
1.0 98,70 88,52 0,998 1,027 1,014
1,8 148,04 147,62 1,495 4,640 1,523
.20 187.39 187,07 1,897 2,040 2018
2.5 248,74 248,23 2,485 2,680 2.552
30 286,08 295,48 2893 3,080 3,056
Optik 26 Fiterfraquenz ¥ k
Faktor: 0,888
0,288 zuarbeiten



No. TB 2118/11_
» , Date: 05.05.2011
F Type Test Report Page: 21

- AFL Telecommunicatons Grabi

Creep Test Annex 11
Cable type: ASLH-D(S)B 36 SMF (A20SA 37 —2,9)

Cable product spec.: TK 10471/10-03

Cable-ID: 10283527/6735

Test procedure: fEC 61385

Measurement devices: Creep Test bench

| Test conditions: test length: min. 10m
test load: 30% RTS
test duration: min. 1000h

Requirements: (record of strain vs. time)

Results: strain vs. time was recorded
see report of independent laboratory
(400h under test; test is continuing up to 1400h)

e
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RIBE ELEKTROARMATUREN [ M | S

Schwabach - Radebeul
Schwabach, 28 April 2011

PROTOCOL
Termination of teston OPGW
Af the request of: AFL Telecommunications GmbH
Project: Saudi Electricity Company SEC
Saudi Arabia
The following test:
N Test OF’_GW
| Creep Test ASLH-D(S)b 36 SMF (A20SA 37 - 2,9)

was inspected in the presence of the persons named below.

The test procedure and the preliminary results were found to be in order. The test was decided
to run for another 1000 h from the time of inspection. The test results will be documented in a
final detailed report. e

Mr Saeed Hamad Al Kahtani / SEC

Mr Maijid Abdulrahman Al Suhibani /

Mr Abdulaziz Abdulrahman Al Hagbsz 3an U4 e H 0 n 0 yn. 3 6a )

Mr Norbert Zimmermann / Moodyy, -

Mr Heribert Miihlen / AFL ke an.3 ot 30I1

Mr Carl-Magnus Kyrklund / AFL

e

. -

Bf7 Mario Dansachmdiller/ RIBE | 3anuuyeHo no un. 36a, an.3 or 300N

nexes

Annex 1 Creep Test

................................................................................................................ 2
7 Annex 2 150 8001 Cerhflcate:%
Annex3 Loadcell 100 I o oot e evas binpe e n b e e et e Fer ey ey e i st e e
Annex 4  DiSPlaCEMENE SEMSOIS . e it it rs s srird s s s 7

Protocol AEL-SEC_Greep_11-04-28



Protocol
Annex 1 Creep Test

Test standard:

Measurement devices:

Test requirements:

Page 2/8

1EC 61395:1998 (30% RTS;1000h)/ 10-TM8S-04, rev. 0;5.1.1h

Load ce'l 100 kN, Lorenz K11, 8. No. 48070

{calibration certificate see Annex 3)

Displacement sensor HBM WA 50 mm, 8. No. 82810077
Displacement sensor HBM WA 20 mm, §. No. 34910147
(calibration certificate see Annex 4)

A linear regression shall be made using the values between 1 ki and
1000 h to calculate the creep gquation. ,

The constants @ and b shall be presented in the report, together with
nominal agreed temperature variation, A fog-log diagram shall be
made with elongation versus fime up to 100000 h with the fitted
straight line plotted together with the nominal and average
temperatures and actual temperature variation
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Annex 2 ISO 9001 Certificate

Management system as per
DIN EN iSO 9001 : 2008

10 B smedanct with YOV HORD CERT preessures. 1Hig netelby rattdied izl

Richard Bergner Elektroarmaturen GmbH & Ca. KG
Bahnhofsteale § - 16

91426 Schwabach

Gernwany

with the places
Schwabach and Radebiéul

Fittings and enginsering services for elactrical power industry,
catenary wiré systems, lelecommunization appliance and
substation clamps
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Annex 4 Load cell 100 kN

a0z, 18

RI BE Rishard Bergner Elektroarmaturen GmbH +Co. KG
EXL Schwabach den 09.03.2011

Kalibrierschefn nach DIN ISO 10012 Teil 1

Kalibrisrschalnbezalchnung: Zari0z_ 18 Selteronzahl: 2
Giltigkeitsdayar: . 412 Monala

Die Kalibrierung wurde entsprechend der zugehdrigen Arbeitsanwelisung “Arb102; 2" ausgefln.

Gagénstand der Kallbrlerung:
eilzuakmaftmenietta des Prifstandes Spurdim Innenraumschwingungsstand, bestehend aus:
Gerstor Zugkeaftaidnehm:; Mefiverstérker;
Tvpe: KAt PAX S}
Horsteller: LORENZ, LORENZ;
Sarfemr.: 48070; 7624;
Sonsliges: Kallbrienwart-
ahzelge
Referenmeliketto.
Gerate: Kraftaufnehimer; Mafverstérkar,
Type: LIZA (MO0 1), MCE5{ABT2);
Hearstollor HBW: HBM;
Serfennn F48511; ohing;
Genavigkeltsil, 0.1 Referenzwart-
anzeige

Einzolhaiten der Referanzmenkette sind Ini glitigen Kalibrierschein Nr.: FLESE HBM 2009-05
dar Firma HBM vony 2009-09-07 beschrieben, die Kelibrierng ist im Sirme der DIN EN 15O 9001
urid DIN SO 40012, Teil 1 auf natlonale Norniale rickfltirbar,

Moliwearte; sishe Rickselle Priifdatum: 09.03.2019

3anuueHo no un. 36a,
Prifer: Jung / Helnl Unterschrift: an.3 or 30N
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Annex 5 Electro-mechanical displacement sensors

RIBE Richard Bergner Elektroarmaturen GmbH + Co KG
EKL Schwabach, den 21.03.2011

Kalibrierschein nach DIN ESQ 1001 2 Teil -

—_._

Kalibtlargshsinbezeichnuny: Ze125_18 Soltenanzahi: 3
Glltigkalisdaier: 12 Monate

Dis Kalibrierung wurde enisproshand der Arbeltsanweisung ¥ 126/ * durchgelihrt,

Gaganstand der Kalibrigrung: Belde Weglaster fir getrenritg Wegmessungen,
Taster B mit 25{m] Verléngarungskabal

Meorketts (5:200{kN], bestehend aus.
Gerdte: Wegtaster A Wegtaster B Verstarier
Typs: WA 50 mm WAZ0 mim SPIDER
Hersteller: HBM HBM HBM
Serlennr.; 82810077 40710821 -
Genauigkeltskl,: 0.1 0.1 6.1
Soristiges: B-Leiter 6-Leltar

Rafersnzmafe;

Gartite: EndmaRsatz ;. Haltevorrichtung
Typo: = ) -
Hersteller: C.Jdohansson - RIBE
Serfenor: 11 : -
Genaulgkeltski.: 1 bel 20° -
Sonsgtiges: DKD - 17304 -

Einzefheiten der Referenzendmatte sind im glitigen Kalibrierschein
vom 21.6.2008 beschrisben. Dle Kallbrierung istim Sinne der DIN EN 1809001
und GIN IS0 10012, Tsli4 auf nationals Normale rtickfOhrbar,

MeBwerte: slelie Rickssite Priitdaturm; 21.03.2011
{ 3anuyeHo no un. 36a,
Prifer; Jung / Heinl Unterschrif. ¢ 22 o300
G

ZER 12618 Seite 1



RIBE ELEKTROARMATUREN

Schwabach - Radebeul

Test Report
VE-K 8786e
Devices Creep Test
under Test:  on Optical Ground Wire
ASLH-D(S)b 36 SMF
(A20SA 37 — 2,9) - dia. 8,6 mm
‘manufactured by AFL Telecommunications
Client: AFL Telecommunications GmbH
Applied Specification: IEC 61395 / 10-TMSS-04, rev. §; 5.1.1h
Contents: 13 pages
Summary:

According IEC 61395 a creep test with an ASLH-D(S)b 36 SMF (A20SA 37 — 2.9) - dia. 8,6 mm

was carried out.

Resuit:

The creep behavior of the conductor was determined as

£, =0.00703187x "1 |

fhere €, is the creep strain in % and t is time in hours.

The calculated tong time creep forten years {(=87600 hours) is 0.0428 %.

3ann4yeHo no yna. 36a, an.3 OT 3OI'I

T R AR

Stefan Halt}sg Mario Dansachmiller

Development Engineer Test Engineer >

Schwabach, 15" June,2011 .
y ' o 2E oY 4 TSP A
The fest results relate exclusively to the lems tested. F - <
This document shall riot be reproduced except in full without r
the written approval of Richard Bergner Elekiroarmaturen GmbH & Co, KG 33"”““: ""3;’;1' 362,
an.s ot

VE-K 8786e




RIBE Test Laboratory Test Report VE-K 8786e Page 2

Acoreditation:

The quality management system of Richard Bergner Elektroarmaturen GmbH & Co. KGis
certified by TUV NORD CERT GmbH in accordance with DIN EN ISO 9001:2008,
certificate registration No. 04 100 950 150.

Adresses:

fManufacturer: AFL Telecommunications GmbH
Bonnenbroicher Str. 2-14
41238 Monchengladbach, Germany

Customer: AFL Telecommunications GmbH
Bonnenbroicher Str. 2-14 fHaviey
41238 Mdnchengladbach, Germany &

280 10EAY
Test laboratory:  RIBE Test Laboratory T, AN )
We’rk 2 3anuyeHo no un. 36a, "F’

Industriestr. 4 /7 ansorson
91126 Schwabach, Germany \/

VE-K 8786¢
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( 1. Drawings

Eé“ AFL Telecommunications
& Fujikury Buginess 16102010, WS,
h 901?&2083%354 SRFIS T AGATIA Q03

Ciptisat Ground Wirs (OPGW aerortinga BR BOTa4L sandards

& Stranding direction of duter fayec: right hand (Z-stranding)
w¥iresace o ENG1232

o Maximumifibe cagacity per steel tube: 36

» Fibtes colotired ace. 1o solour code systern 036 F SEC

o fFibras aco. o GBS2

s Imaregnated wooden drum with- protection

Configurstion

Center T Sarioss Gimel Tubo Wi 36 GME 2,601 3,40 mm
Staintess steetfube materisl:
DIN EN 16088:02, Mal N6.. 1.4404

Layer 1 7 AZ08A -\Wires 2,60 mm

flachameat Dais

Cable Diameter 8.6 mm
Cable Weight 275 kg/km
Supporting - Cross - Section 37,2 mm?
Rated Tensile Strength (RTS) 47.3 kN
Ratio RTS / Cable Weight 17,6 km
Modulus.of Etasticity 1620 ki/mm?
Triermal Eldngation Coefficient 13,0 109K
Perpriissible Maximum Working Stress [42% RTS) 5347 Nimn# (18,9kN)
Retommended Everyday Stress (16%. RTS) 2037 Nfmm? (7,6kN)
Ulimate Exeeptional Stress [72% RTS) 9166 Nimm?® (34,1«M)
Bigctrical Data y
DC Resistance (20°C) ' 2,325°0/km
Canductivity 20,0% IACS
Short Time Current (1,08, 50-200"C) 2.9:KA
st Tire Curtent {0,35,-50-200°C) 53 kA
Short Time Currest Capacily it {50-200°C) 8,3 ks
Soptcation
Mawmum Fermissitle Instalation Force 14,2 kN
Minimum Bending Radius static 108 mm
dynamic 129 mm
Nermal Delivery Length 4000 m
Temperature Range Instaliation -10 1o +50°C
Transportation and Operation -40-fo +80°C
A Sizes and Valees are Mecinat Valies ) - ) dngie_prad vie. Rew. 12.0% I('
wiia iele con FPL Telgd g S Sabil |
o ' }'s ¥
§ )
-

VE-K 8786e -0 v

3ann4deHo no 4na. 36a, an.3 ot 30I1



RIBE Test Laboratory Test Report VE-K §786e Page 5

2. Description of the test and results

2.1. Set-up for the Creep Test

Figure 1 shows the general {est arrangement.

Clip Clip

Compression Displacement Compression

Constant tension sensor Digo . tension
onstant  glam e X1 isptacemen clarmi
tension ¢ P Re;?;etzgoe Ref?r?nce sensor AP

device « piate XZ ,'

! \\_‘ J
| T4 [ 72 T3 | ! |
Temperature
sensors T1 - T3 l .
i - - .

a

b gauge length L c d

Sample length: 40.63 m
‘Gauge length L: 30.06 m

ald
blc

272 m 1267 m
2.49m/251 m

Figure 1: Arrangement of the Creep Test

Compression type end fittings were used. Additionally, bolted clips were applied to prevent
slippage and interlayer movement. The grooves of the clips had the same diameter as the cabile
to keep the sample perfectly concentric.
Displacements x1 and x2 were measured with two inductive displacement sensors (LVDT -
Linear Variable Differential Transformer, measurement range 20 mm and 50 mm, accuracy 0.2
%). Total strain was determined as s, =(x1-x2)/L, with gauge length L.
The conductor temperature was measured in the middle (T2) and at both ends (T1 and T3) of
the gauge length, during the test. Thermocouples (type T, copper-constantan) were used with
accuracy better than +£0.5°C.

he test tension was kept constant at 14.2 kN {corresponding to a tensile stress of 382 N/mm?
or 30.0 % RTS) within £1.0% by means of a constant tenision device. The tension was
measured with a calibrated load cell (accuracy < 0.5%) and continuously moritored during the

test.

2.2.5tart-end of test

The creep test was started on 117 April 2011, 10:30, and officially restarted on 28" April 2011,
for another 1000 h. The creep test was officially terminated on 15" June 2011, 9:30, after

1560 h.

VE-K 878¢

-

A “% }
2f oY HCATY

3annyeHo no 4na. 36a, an.3 or 30I1
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2 3. Results of the Creep Test

The temperatures T1, T2 and T3 were measured during the test time and yields the mean
temperature Ta=(T1+T2+T3)/3. The minimum average temperature Ta during the test was
1.8 °C and the maximum average temperature was 21.8 °C. Figure 3 shows the temperatures
during the test. The tension force during the test is shown in Figure 2.

3
P
5
B
@
Q.
£
(4
|
18 - Average temperature
—e— Upper limit
§ | Lower Himit
1? i ] i /| 1 J i ;’ H i v’“l i
250 500 750 1000 1250 1500
Test time (M
Figure 2: Measured temperatures during the test
15 T T T i T =" T - T
~~~~~~~~~~ - Tension during test
——— Nominal test tensior: {NNT)
-~ 101% of NTT
- 99% of NTT
. Prs. »;i—@”‘ — —_ A MY ]‘*i’1"4f}‘“ﬁgf";;;fvf?“‘ ¥,
= i S Y TR d
el
(0]
=
]
i—-
i T
13 " L " 1 . 1 . L L " { J_/
250 500 750 1000 1250 1500 | 28X kY

Time (h)

3anunueHo no un. 36a,
an.3 ot 300N

Figure 3. Tension during the creep test

VE-K 8786e
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3 Resulis

Table 1 gives the readings during the test. Temperature variations of strain were compensated
by calculating the thermal strain variation €y,qmy = -8~ 9,), where o is the coefficient of

thermal elongation {13 x 10 1/K as per data sheet), 9 is the temperature at the time of data
reading and 9, is the temperature at start of the measurement. The average of temperatures

Ta was used. Creep strain 5, was determined by subtracting thermal strain from measured total
strain.

A linear regression was made using the values between 1 hour and 1000 hours to calculate the
coefficients of the creep equation:

B = axt?,
where ¢, is the creep strain in % and t is time in hours,
The following coefficients were determined:
a = 0.00703187
b =0.158667
Calculated long time creep for 10 years (=87600 hours) is 0.0428%.

1,{]4 S S R B SR TS LA R LT Ea L TR R L LRSI b TR SR AL
o = ]
i »  Creep strain ]
- af fitin 1...1000h
| »
E «[02 :. ks = I Bl
- .. m "-l
! R » P
| i
H
: i i
10‘3 (IR AT y s aaanl 5 |.nn\i [ llll!‘i ‘ tos brgel gt et dos it
10° 10"  10° 10" 10* 10 10* 10
Test time (h)
/ Figure 4: Measured creep strain and best fit straight line [MOGDY

il 3?’%*\(@&/

3anunyeHo no un. 36a,
an.3 ot 30N
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Table 1. Readings of the Creep test

Test Report VE-K 8786e

Page 8

Time [h)

i
[°Cl

T2 [°C]

T3{°C]

Ta[*C]

Total stfain
[%]

Thermal strain
[%6}

Creep strain
[%]

0.016

20.4

20.9

20.3

20.7

0.00226

O.

10.00226

0.016

20.4

120.9

20.3

20.7

0.00227

0

0.00227

0.016

120.4

20.9

20.3

“T20.7

0.00226

0

0.00226

0.017

1204

20.9

204

20.7

0.00227

10.00003

0.00224

0.021

1205

20.9

120.4

20.7

10.00226

'0.00006

0.00219

10.026

1205

20.9

204

20.7

0.00006

0.00298

'0.033

20.5

209

1204

20.7

0.00304

| 0.00006

0.00298 |

10.042

20.5

209

204

20.7

0.00304

10.00003

0.00300

0.053.

1205

20.9

120.4

20.7 _

10.00381

10.00003

0.00378__

10.066

20,5

121.0

204

20.8

0.00382

000010

6.00372

10.083

205 |

21.0

204

120.8

10.00010

0.105

120.5

209

20.5

208

10.00455

10.00010

000445

0.132

120.5

20.9

205

20.8

10.00436

000019

10.00417 _

0.166

205

21.0

20.5

20.8

10.00538

0.00010

0.00528

'0.209

1208

121.1

20.5

20.8

0.00539

0.00013

0.00526

0.264

20.6

121.1

20.6

20.9

10.00538

0.00023

0.00515

0.332

121.1

20.6

208

0.00615

1 0.00019

0.00598

0:418

206

21.1

20.9

0.00539

0.00023

10.00516

0.526

206

121.1

20.6
20,7

20.9

0.00559

To.00026

“0.00533

0.662

206

21.0

120.7

20.9

10.00591

0.00023

0.00569

0.833

20.6

120.9

207

1208

10.00593

0.00013

10.00580

| 1.049

120.6

20.9

20.7

208

|0.00641

10.00010

0.00632

[1.321

120.6

121.2

20.9

21.0

0,00750

0,00035

10.00715

1 1.663

20.8

121.2

208

121.0

10.00748

0.00039

0.00709

12,100

120.8

1242

20.8

121.0

| 0.00814

0.00045

0.00769

12.650

120.8

21.3

20.8

21.0

10.00817

10.00776

3,333

208

21.3

120.9

121.0

0.00900

0.00045

0.00855

4,183

[208

1242

21.0

121.0

10.00900

10.00045

10.00855

5,266

207

213

'21.0

1210

10.00962

0.00042

10.00920

6.633

[20.7

121.8

20.9

21.0

10.00962

0;00039

_10.00924

8.350

20.7

21.2

120.9

1209

'0.01043

0.00032

0.01011

10.500

20.7

21.3

121.0

21.0

10.01075

0.00042

10.01033

13.216

206

121.2

20.8

20.9

10.01133

|0.00028

10.01104

20.5

212

21:0

20.9

0.01165

0.00023

_10.01142

206

213

21.0

21.0

10.01210

0.00035

|0.01174

26550

[20.8

21.1

21.0

21.0

10.01255

0.00035

0.01220 |

~33.340

\I_""-

20.6

21.2

21.0

21.0

0.01256

0.00035

0.01221

41.840

20.2

20.9

20.7

120.6

0.01274

-0.00013

0.01287

52.590

20.4

20.9

20.7

20.6

0.01325

1.0.00006

0.01331 | »

166.340

19.8

20.7

1285

10.01346

-0.00048

0.01394

183,340

20.0

206

1206

120.4

10.01376

-0,00042

0.01417

1 105.090

119.8

20.5

20.5

20.2

0.01403

-0.00071

0.01474

:1132.090

19.7

20.3

20.4

20.0

10.01440

-0.00087

0.01527

. 166.340

19.5

120.3

20.3

119.9

0.01484

-0.00103

'0.01588

£209.340

20.1

120.6

120.6

1204

10.01586

1.0.00039

0.016 A~

'263.590

120.6

21.0

21.0

508

0.01755

- 10.00019

'0.01735~

1331.840

20.6

1941

211

209

0.01773

0.00032

10.01741

417.840

20.6

212

21.3

{210

10.01876

_10.00045

10.01831

VE-K 8786e
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525840 [19.9 [20.8 [213 (205 [0.01948 |-0.00019 0.01967

662.090 1205 (210 [21.3 (208 |0.01958 |0.00019 0.01938

1833.340 [19.8 [206 [21.0 204 |0.02085 |-0.00042 0.02127

1049.171 {204 [21.3 [21.7 (21.0 [0.02202 |0.00042 10.02160

1320.921 1213 (218 (218 (216 002192 |0.00122 0.02069

1532637 1205 (216 (218 [21.2 [0.02273 |0.00064 0.02209
2l D Beiens

..ggq@gﬁ:%ff

3annyeHo no 4na. 36a, an.3 or 30I1
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] 3. Annex: Certificates

3.1.150 9001 certificate

ToVINORD

honagementsysishi g per
DIN EN {50 8004 : 2008

1 o b g 1 TLY BRI et

er Fledtrognsatwen Smbh & Co KG

withvthe places
Sohwdiash sl Ragabeos

Fabnps ol ng oo ag servioes forgmeticalpnag

45 by
,/) caliisidry w , s, lebeguampiicanion spptiance antd
t": v:"- ;J‘.l\:.»\i - 3y ':"I'

A

!

#cbizy

3anunueHo no un. 36a,
an.3 or300N
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3.2.Load cell 100 kN

RI B E Richard Bergner Elekiroarmaturen GmbH + Co. KG
EKL Schwabrach den 09.03.2011

Kalibrierschein nach DIN I8¢

Kalibrierschelnbazeichnung: Zorioz 18 Seitenanzahl 2
Gliitigkeitsdauer; 12 Monste

Die Kalibrierung wurde entsprechend der zugehtrigen Arbeitsanweisung "Arb102_2" ausgeliihst.

Gegianstand der Kalibrierung:
silzuakraftmenkette des Prifstands

Pl ARG

hwinaungsstand, bestehend ags;

Gerdte; Zugkraftaufaehin, MeoRversitirker;
Type: K11 PAXS;
Hersteller; LORENZ; LORENZ:
Seriennr.: 48070, 7624,
Sonstiges: Kaltbrierwart-
anzelge
Referenzmefkatto:
Gerate: Kraftaufnehmer; Meflverstrker;
Type: UZA {XMB01); MCES (AB12);
Hersteller: HEM: HBM;
Sortennr: F 185%1; ohne;
Genguigkeltsi, a:1; Referenzwert-
ahzeige -

Einzelheiten der ReferenzmaRkelte sind im gliltigen Kalibrierschein Nr.: FL885 HBM 200809
der Firma HBM vom 2009-08-07 beschrishen, die Kalibrierung Ist im Sinne der DIN EN 15O 8001
und DINISC 10012, Teit 1 auf nationale Normate rickfOhrbat,

MoRworte: siehe Rickseite Prifidatum: 09.03.2014

| 3anunueHo no un. 36a,

Priifer: Jung ¢ Heini Untevschrift: { an.3 ot 30MN
A Reviewe
TE Ay
-
VE-K 8786e

~ 3anuyeHo no ua. 36a,
an.3 ot 30N
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3.3.Displacement sensors

Kalibrierschein nach DIN ISO 10012 Teil 1

Kalibrisrschelnbezelchnung: ‘Zert125_18 Seitenanzahl; 3
Glitigkeitsdauar; 12 Nonate

Die Kalibrierung wurde entsprechend der Arbeltsanwsisung " 126/1 * durchgefiitit.

Gegenstand der-Kalibrisrung: Beide Wegtaster fir getrennte Wegmessungen,
Tastar B mit 25[m] Verlgngerungskabel.

MeRkette f(ir. Krie ans beln bis 200[kN), bestehend aus:

Gerdte: Wegtaster A Wagtaster B Vorstirker

Iype: WA 50 mm WA 20.mm SPIDER

Hersteller: HBM HBM HBM

Serlennr.; 82810077 40710321 -

Genauigkeitskl: 0.1 0,1 0.1

Sonstiges: g-Lalter S-Lelter

Referonzmate:

Geréte; EndmaRsatz = Haltevorrchiung

fype: - . -

Herstelior: C.Johansson - RIBE

Serennr: 11 -

Genavigkeitsk!.: § belt 20° -

Sonstiges: DKD - 17301 -

Einzefheiten der Referenzendmaite sind im gtiltipen Kalibrieischein
vom 21.8.2005 beschrieben. Dis Kalibrierung Ist im Sinne der DIN EN 1ISO2001
und DIN ISO 10012, Tell 1 auf nationale Normale riickfihrbar.

MoSwarts: sishe Rilckseita Priifdatum: 21.63.20V

o e

/7 st A

< 3anuuexo no un. 36a,
an.3 ot 30N

Prifor: Jung / Helnl Unterschrift:

AT
r )‘e{, .

3anunuyeHo no un. 36a,

VE-K 87889 an.3 ot 300
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Richard Bergner Elektroarmaturen GmbH & Co. KG is certified by TUV NORD CERT GmbH in
accordance with DIN EN 1SO 9001:2008, certificate registration No. 04 100 950 150.

A quality managerment system in accordance with DIN EN [SO 9001 ensures a continuous.
inspection of measuring and test equipment. Reference standards traceable to national
standards are available.

Richard Bergner Elektroarmaturen GmbH & Co. KG is a certified supplier of the Chinese
Ministry of Railways" (MoR).

Richard Bergner Elektroarmaturen GmbH & Co. KG is an authorized supplier by Sellihca Nordic
Utility Pre-Qualification System with registration No.1011089.

Richard Bergner Elektroarmaturen -GmbH & Co. KG is an authorized supplier of ADWEA, PCGIL
and ESKOM.

Richard Bergner Elektroarmaturen GmbH & Co. KG is an authorized supplier of E.ON AG, RWE
AG and Vattenfall Europe AG for high voltage OHTL fittings, fittings for fibre optic cables and for
damping systems.

Richard Bergner Elektroarmaturen GmbH & Co. KG is an authorized supplier of Deutsche Bahn
AG, Nederlandse Spoorwegen and Osterreichischen Bundesbahnen AG.

TOV NORD CERT SR
GmbH

S 3ann4yeHo no 4na. 36a, an.3 ot 300N
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, " | Date: 05.05.2011
Type Test Report Page: 22

Salt Spray (Corrosion Fésvistant) Test

 Cable type:
Cable product spec.:

ASLH-D(S)B 36 SMF (A20SA 37-2.9)
TK 10471/10-03

Cable-ID: 10283527/6735
Test procedure: EIA/TIA-455-16A
Test conditions: duration: min. 1000h
tempetrature: 35°C
salt concentration: 5%
Results: see report of independent laboratoty
R

Annex 12
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RIBE ELEKTROARMATUREN LA
Schwabach - Radebeul

Schwabach, 28 April 2011
PROTOCOL
Termination of test on OPGW
At the request of: AFL Telecommunications GmbH
Project: Saudi Electricity Company SEC
Saudi Arabia
The following test:
 Test OPGW |
Salt Spray (Corresmn) Test - ASLH D(S)b 36 SMF (A2GSA 37 2.9)

was inspected in the presence of the persnns named below New samples were put into the
salt spray chamber and the test will run another 1000 h.

The test procedure was found to be in order. The test results will be documented in final
detailed reports. ,
Mr Saeed Hamad Al Kahtani / SEC
Mr Majid Abduirahman Al Suhibani /
Mr Abdulaziz Abdulrahman Al Hagbi 3ann4yeHo no yn. 36a,
Mr Norbert Zimmermann:/ Moody, ;

M Heribert Mahlen £ AFL p an.3 ot 300

Mr Carl-Magnus Kyrklund / AFL -

L
Dr. Mario Dansachmilier f RIBE L4 3anmcno nown. 360, an3 or 301
Annexes
Annex 1 Sait Spray (Corrosion resistant) Testi......m e sivanas g St e L B ST 2
Annex 2 1800001 COMIfICAIE....oviieicrrererereesmrioesibiians b ie il i it bbbt 3
Annex 3 Tensile test Maching 40 KN......c.ooiiiir i i 4

Protocal AFL-SEC_Salt_11-04-28
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Annex 1 Salt Spray (Corrosion resistant) Test

Test standarct:

Measurement devices:
Test requirements:

EIATIA-465-165, "FOTP-16 - Salt Spray (Corrosion resistant) Test for
Fiber Optic Components”

Tensile test machihe 40 kN (calibration certificate see Annax 3)

No significant corrosive: action,
no significant degradation of tensile strength of wires.




Protocol
Annex 2 150 9001 Cerfificate

Management system as per
DIN EN ISO 9001 : 2008

(fs th sessrdanse wth Talv NORDE CERT provatises, s fizreby cotfiad thi)

Richard Bergner Elektroarmaturen GmbH & Co. KG
Bahnbiofstraie 8 - 16

91126 Schwabach

Gearmany

with the places
Sehwabach and Radebeuw

P e d i Tyt s Dt e g e R CE R e

Fittings and enginsering services for electrical power industry,
catenary Wwire systems, telesommunication appliance and
substation ¢lamps

e, LS et ST 0T EE

O

3anunuyeHo no un. 36a, an.3 ot 300N
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RIBE ELEKTROARMATUREN

Schwabach - Radebsul

Test Report
K 8766e
Title: Salt Spray (Corrosion) Test
on Optical Ground Wire ASLH-D(S)b 36 SMF
(A20SA 37 - 2,9) - dia. 8,6 mm
manufactured by AFL Telecomm unications

File:
1.8
]
At the request of. AEL Telecommunications GmbH
Test standard: EIA/TIA-455-16A, "FOTP-16 - Salt Spray (Corrosion) Test for
Fiber Qptic Components”
Contents: 10 pages
Summary:

A Salt Spray (Corrosion) Test according to EIA/TIA-455-18A was carried out on samples of
OPGW.

ASLH-D(S)b 36 SMF (A208A 37 — 2,9) - dia. 8,6 mm

For details of OPGW see Appendix 1. The length of the specimens was 800 mm. Purpose of
the test was to determine the effects of a controlled salt-laden atmosphere on the fiber optic
cable.

Result:

Condition of the ACS wires: There were no signs of ferrous rust visible. After the test the
mechanical strength of the wires was as specified.

The requirements were fulfilled.

3anaunyeHo no 4na. 36a, an.3 ot 300

tefan 'Ha!biig Mario Dansachmiller i
Development Engineer Test Engineer ¢ Witnessad
Schwabach, 15th June, 2011 o PR TS
” -

3anunyeHo no un. 36a,
an.3 or 301N ==
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RIBE Test Laboratory Test Report K 8766¢e Page 2

Bccreditation:

Das Qualitatsmanagementsystem der Richard Bergner Elektroarmaturen GmbH & Co.
KG ist vom TUV NORD CERT GmbH in Ubereinstimmung mit DIN EN 1ISO 8001 2008 mit
der Zertifikat-Registrier-Nummer 04 100 950 150 zertifiziert.

Adresses:

Marnufacturer: AFL Telecommunications GmbH
Bonnenbroicher Str, 2-14
41238 Monchengladbach, Germany

At the request of:  AFL Telecommunications GmbH ) O
Bonnenbroicher Str. 2-14 ' '
41238 Ménchengladbach, Germany :

>
Test laboratory:  RIBE Test Laboratory 285 11.065F
Werk 2 L S
Industriestr. 4 3anuueHo no ua. 36a,
91126 Schwabach, Germany an-3 ot 30M

K 8766e
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| Contents ]
Page
1. Drawing of test sample 4
2. Test set-up and procedure 5
3. Testresults 5
4. Annex: Certificates 8
4.1, ISO 8001 certificiate 8
4.2 Tensile test machine 40 kN 9
This report consists of
Pages (in total) 10
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RIBE Test Laboratory Test Report K 8766e Page 4
f 1. Drawing of test sample

%-‘F AFL Telecommunications

A Fulthura Bustnees

| 1B102010, W
j200300-054216728 TR 1047171003

Cptical Bround Wire {QPRW]

aceording fo BN 607044 stendards

» Stranding direction of outer layer: right hand (Z-stranding)
= Wirss gce 10 EN 61232

« WMaximum fibre capacify per. sleel tube: 36

o Fibras colotited age, to colour-code: system 038 F SEC

» Fibres zcc. to G652

» Impregnatad wisoden drum with protection

£} Sizes and Valias are Nomingl Values

ﬁ&ﬁﬂgﬁsaﬁm , . ]

Center | Staiﬂless@tﬁ%l Tube with 36 SMF ’ 9.80.1 3,40 mim

Stainiess sleel tiube material,
DN EN 10088-02, Mat. No, 1.4404

Layer 7 A20SA - Wires 2,60 mm
Mecnanicz] Dals )

Cable Diameter ‘ - 86 mm

Cable Weight 275 kg/km

Supporting Cross Section 37.2 o

Rated Tensile Strength (RTS) 47,3 kN

Ratio-RTS / Cable Weight 7.5 km-

Modulus of Elasticity 162.0 kN/m?

Thermal Elongation Coefficient 13,0 10°%/K

Permissible Maximum Working Stress (42% RTS) 5347 Nirnm? (13,.9%N)

Recommetided Everyday Stress {16% RTS) 203,7 Nmmz {7,6kN)

Uliirmate Exceptional Stress (72% RTS) 915,65 Nimp® (34, 1RN)
Electrical Dals k —~

DC Resistarice (20°C) ’ 2825 ¥km

Cenductivity 20,0% I1ACS \/

Shott Time Current (1,08, 50-200°C} 2.9°kA

Short Time Current {0:38, 50-200°C) 53 kA

Short Tifme Current Capaolty Pt (50-200°C) 83 kA

™

Application N '

Maximur Permissible tnsizliation Force 142 kN .

Mirimum Berding Radius static 108 mm X

dyrarmic 129 mm Jyays Lokt
Normeal Delivery Length 4009 m S zi:ﬁ{ ,
Temperature Range instaliation -10 to +50°C 3annueHo no un. 36a,
Trarspottation:and Operation 40 to +80°C an.3 ot 300N

opgw_proBiyls, Rev 12.02

e Nl o g WEL Leler GHETGMIC ALIODE Sk

K 8766e

=
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2. Test set-up and procedure

A satt spray chamber SSC 1000 manufactured by Weiss/Germany was used to create and
maintain the salt spray (fog) test environment in accordance with EIATIA-455-16A.

A tensile test was carried out on the individual wires of a cable sample to establish their initial
tensile strength.

Another sample of cable (approx. length 0.8 m) was placed in the salt spray chamber with a 15°
inclination of its longitudinal axis to vertical. It was exposed to a salt spray {fog) environment for
1000 hours at 35°C 21°C (test terminated on June 15" 2011, 11:00). The salt-solution
concentration was 5 %. It was prepared by dissolving 5 parts (by weight) of sodium chioride in
95 parts (by weight) of distilied water. The pH-value of the solution was maintained between 6.5
and 7.2, when measured at a temperature of 35x2°C.

3. Test results j

On completion of the Salt Spray Test, the surface condition of the exposed wires of the cable
sample was visually examined and photographed.

The surface of the ACS wires of the cable outer layer showed a dull appearance. The grease
layer around the stainless steel tibe containing the optical fibers was intact. After cleaning the
stainless steel tube showed no signs of corrosion.

The individual ACS wires were then subjected to a tensile test to establish their tensile strength
after the Salt Spray Test. A calibrated tensile test machine was used.

Tensile strenath of wires, cable specimen not subjected to salt spray test

“Wire | Wire material Wire Tensile Tensile Min. tensile |
diameter Breaking load breaking stress breaking stress
[ affer stranding |
i ace. to
l IEC 61232
mm kN MPa MPa |
1st layer 1
1 ACS | 256 8.25 1565.90 1273 |
2 ACS 259 8.5 1613.35 1273 |
: ALS _2.59 8.15 | 1546.92 1273 *
: ACS | 259 8.3 157539 1273 |
5 ACS | 259 8.25 1565.90 1273 l
A28 ACS | 2.59 8.45 1603.86 1273 |
¢ ACS 2.59 8.05 1527.94 1273
i [ Average: | 1571.32 |

K 8766e

[ | 5 Witnesisd
/ BN G
R e

3ann4yeHo no 4yna. 36a, an.3 ot 30I1
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RIBE Test Laboratory Test Report K 8766e Page 6
Tensile strength of wires after salt spray test
Wire | Wire material Wire Tensile Terisite Min. tensile |
diameter breaking lcad breaking stress breaking stress ;
after stranding |
ace. to {
I[EC 61232 |
mm kN MPa MPa ’
ist layer
1 ACS 2.59 8.35 1584.88 1273 !
2 ACS 2.59 8.2 1556.41 1273 1
3 ACS 2.59 8.3 1575.39 1273 ;
4 ACS 2.59 8.4 1594.37 1273 |
5 ACS 2.59 8.25 1565.90 1273
8 AGS 2.59 8.5 1613.35 1273
7 ACS 2.59 8.4 1594.37 1273
Average: 1583.53
No significant change of tensile strength of wires.
. 2 xg
4
Zﬁ%’ a&ﬂ*&fﬁ?
0628 o

3annyeHo no 4na. 36a, an.3 or 30I1

K 8768e
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Photographs:

> A'fr
—
e -

Fig. 1: Bottom cable specimen, no exposure o salt spray,
Top cable specimen after test and rinsing with clear water.

N
Fig. 2 Four wires of outer wire layer unwrapped. View of stainless steel tube. Bottom cable
specimen, no exposure to salt spray. Top cable specimen after test,
S Y
& 25520
<oy EOH S
3anuyeHo no ya. 36a, an.3 ot 30T
S
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4. Annex: Certificates

4.1.1S0O 2001 certificiate

Managementsysiarm ge e
DINEN IS0 8001 £ 2008

spgegr Flekbraannatueen GmbH & Co. KG
R d) 40

¥ 5
@ - '] - #
Schwal y F;’f“ Fli

3anuyeHo no ya. 36a, an.3 ot 30N
AL e TSy -

K 8766e
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4.2 Tensile test machine 40 kN

PA Zentrum fir Konstruktionswerkstoffe TECHNISCHE

Stastiiche Materialprifungaansisf Darmstadt UNIVERSITAT
¥ ¥, Fachgebiet ynd Institut fur Werkstoffkunde DARANSTADT
prof. Br.-Ing, C. Berger )
Priifzeugnis W 091797.2
tiber dis Prifung einer Werkstoffpriifmaschine nach DIN 51220
1. Ausfertigung
Auftraggeber: RIBE, Richard Bergner Elekiroarmaturen GmibH-&Co. KG
Bahnhofstiaée 8- 16
91126 Schwabach
Bestell - Mr.: 91505 vomn. 30:11.69 Vertrag Nr. Vi 620
Aufstellungsort: Verk 11, Elcktroarmituren, Versuch und Entwickiung Abt, EE, Industriestrae
Bauart/Typ: 40 kN Zugprifrmasening / UHP4
Hersteller: Losenhausen Maschinenbau AG, Herstel! - Nr. 23218
Diisseldorf
Bausahr: 1973 Tt =Nr.: 17-01-60
Beanspruchungseinrichtung: Hydraulisch
Messeinrichtung: Pendelmanometer,
Anzeigeherelche: 2/ 4/Bf20/40 kN priftemperatir 219
Masse der Pendelscheiben; A = 15,175 kg; B = 12,090°kg;
£=3,025kg
Datum ¢ Prafiag 17.12.2009 Prisfer: Dipl.-Ing. V. Marzian

; 1 Priffergebnis
Die-Priifung erfolgte nach: DIN EN 150, 7500-1 une Beiblatt 1. Die priffimasching entspricht dieser Normy bei zi-
und abyieshmenties Prufkraft und kam

im Anu_gge’oerech . NOH [ | in ger Klasse !
40.kN Drutk ‘ 4 kN l 40 kN 1 | Bemerkungen s. Abschinitt 3.2

_ 2KN 20 kN t .

| oDk g L 20k 0,5 !

bogwibuek ] O8KN L 8K 1 !

4K Duck | O4kN | 4k 1 |

| far maBgebliche Yersuche mit und ohne Benutzung. des Schieppzeigers als. Zusatzmessemrlchtung verwendet
l werden

Staatliche Matetialpriffungsanstalt Darmstadt Selten: &

Kompetznizbereich Mess- und Kalibriertechnik Tabéllent 5
GrafenstraBe 2, 64283 Darmstadt Bilder:
Anlagen: -
Berichtsdatum; 21. Dezember 2008 Zeichen: W/t .
Die Leitung Der Sachbearbaiter
. S ek g
T AT 3anuquo no un. 36a, an.3 ot 30M |, | iiéels s
Prof, Dl -@ng K, Tschemrhnar ‘ Dipl-Ing. V. Marzlan a
™ s rresrtert nach BIN m;wmcx T
ﬁi{ﬁ bl i M .'rm«xg\ﬂ;':::: e - Aldsedibesurgslirkundy b £ —
[ ST s Prafbtreihe um Pritedfahisd RS Pt
om0 bipsrr JerkS et Trgeesss Wil AUSTEIAGen heratan cotatiie (et d4f 033 Foubgis, Dx W ¥ sergeba disve s Ronehtes Gdtr surs
R e R wr. casean aear har pore dillian Conekmigurly durih de Stasti ke Hakeny’ arttengzansisy Darmskidh

K 8766e
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Richard Bergner Elektroarmaturen GmbH & Co. KG ist vom TUV NORD CERT GmbH in

Ubereinstimmung mit DIN EN 1S0-9001:2008 mit der Zertifikat-Registrier-Nummer 04 100 950
150 zertifiziert.

A quality management system in accordance with DIN EN 1SO 9001 ensures a continuous
inspection of measuring and test equipment. Reference standards traceable to national
standards are available.

Richard Bergner Elektroarmaturen GmbH & Co. KG is a certified supplier of the Chinese
Ministry of Railways" (MoR).

Richard Bergner Elektroarmaturen GmbH & Co. KG is an authorized supplier by Sellihca Nordic
Utility Pre-Quialification System with registration No.101108.

Richard Bergner Elektrocarmaturen GmbH & Co. KG is an authorized supplier of ADWEA, PCGIL

and ESKOM.

Richard Bergner Elekiroarmaturen GmbH & Co. KG is an authorized supplier of E.ON AG, RWE

AG and Vattenfall Europe AG for high voltage OHTL fittings, fittings for fibre optic cables and for

damping systems.

Richard Bergner Elektroarmaturen GmbH & Co. KG is-an authorized supplier of Deutsche Bahn
AG, Nederlandse Spoorwegen and Osterreichischen Bundesbahnen AG.

3ann4yeHo no yna. 36a, an.3 C;T 30I1

K 8786e
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RWE Eurotest GmbH

Testing Laboratory

Bl certified | : -
k| Wanagement } Electrotechnical RWE
=3 System | b W W B

M BN 180 3!}8’%;2{}%3

Test report
No.: 12_186-2 Version: 2/2
Customer : AFL Telecommunications GmbH

Bonnenbroicher Strafle 2-14
41048 Ménchengladbach

Test object . Optical Ground Wire (OPGW)
Type % ASLH-D(S)b 48 SMF (27SA 75 - 10,0)
Manufacturer : AFL Telecommunications GmbH
Date of receipt : 11.06.2012
Date of test : 20.06.2012 - 22.06.2012
Applied test regulations According to Terna-standard UX LC3907 in consideration of
IEC 60794-4-1
Test carried out : - Short circuit test (12 = 50 kAZ%s), Terna Test-No.: S

- Lightning test (Q = 100 As), Terna Test-No.: BB

Test result - The OPGW, type ASLH-D(S)b 48 SMF (278A 75 - 10,0) manufac-
tured by AFL Telecommunications GmbH passed the short circuit test
and lightning test according to Terna-standard UX LC3907.

Specialist testers : C. Pieper, H. Walter
» ,p-f—'”"‘/ yd (7
/ L/& 3anunueHo no un. 36a, an.3 ot 30M ¥
nd, 18.07.2012 H. Walter A. Schllter
Test engineer Test engineer

Report No. 12_186-2 contains 12 pages and 5 annexes.

Test results in this report are only valid for the tested objects. A partly duplication or publication is not allowed without-written permission by
RWE Eurotest. The authenticity of this report is.only ensured with RWE-coinage on the fifst page,

o RWE:Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH
Unterste-Wiltns-Strafbe 52 - D-44143 Dortmund - Tel: +49(0)231 / 438 = 2861 « Fax: +49 (0)231 / 438 - 2634 - E-Mail: info@ rweeurotest.com




RWE Eurotest GmbH - Electrotechnical Testing Laboratory |

Report-No.: 12_186-2 Page 2 of 12

Summary

i RWE Eurotest GmbH carried out a short circuit test and a lightning test according to Terna-

standard UX LC3907 on an OPGW manufactured by AFL Telecommunications GmbH, type

ASLH-D(S)b 48 SMF (27SA 75 - 10,0). The optical attenuation of the optical fibres was meas-

i ured by the manufacturer during the tests. The recording of this measurement was carried out
by RWE Eurotest.

The tests were witnessed by the following persons:

T. Mongelli (IMQ), U. Jansen (AFL Telecommunications GmbH)

& Result of tests:
The OPGW, type ASLH-D(S)b 48 SMF (27SA 75 - 10,0) manufactured by AFL Telecommunica-
f tions GmbH passed the short circuit test and lightning test according to Terna-standard UX i
| LC3907.
i
;

-~ e T —

RWE Eurotest Gesellschaft fiir Prifung - Engineering - Consulting mbH
Unterste-Wilms-Strafie 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 - E-Mail: info @ rweeurotest.com
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XRWE Eurotest GmbH - E?@;tm%eihnémi Tesﬁ;{sg }ab@{am;’y

Report-No.: 12_186-2 Page 3 of 12
Contents: Page:
1. Applied test regUIRtIONS ........ccureeiriiiirieiesisss e 4
2. Technical data of the test ODJECE ......eoiiieii e 4
3. Test and measuring eqUIPMENT ... 5
4. Tests carried out @nd reSUIS ......ceeiieiicririeterrrr e 6
Annex:

01 Temperature-, attenuation-, short circuit current-, tensile load/time diagrams (15 pages)

02 Arc current-, optical attenuation-, tensile load/time diagrams and photos of

the wire damages of the test object (18 pages)
03 Data sheet of the OPGW (1 page)
04 Tensile test report (2 pages)
05 Certificates of calibration of the test equipment of RWE Eurotest (6 pages)

RWE Eurotest Gesellschaft fir Prifung - Engineering - Consulting mbH

Unterste-Wilms-Strafie 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 - E-Mail: info @ rweeurotest.com
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Report-No.: 12_186-2

1. Applied test regulations

Page 4 of 12

According to Terna standard

UX LC3907;Rev.00

Rules regarding the construction and testing of optical fiber shield wires

2. Technical data of the test object

ASLH-D(S)b 48 SMF (27SA 75 - 10,0)

Cable Diameter 12.0 mm

Supporting Cross Section 75.4 mm?

Rated Tensile Strength (RTS) 74.5 kN

Nominal Short Circuit Rating 10 kA; 0.5 s (/% = 50.0 kA%s) |

Table 1: Technical data of the test object (for details see annex 03)

L

A S A S O o

RWE Eurotest Gesellschaft fir Prifung - Engineering - Consulting mbH
Unterste-Wilms-Strafe 52 . D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 - E-Mail: info @rweeurotest.com
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Flectrotechnical Testing Laboratory

Report-No.: 12_186-2 Page 5 of 12
3. Test and measuring equipment
Equip.- | cal. Equipment Type Manufacturer
No.
ET-505 * | Impulse current sensing resistor ISM 250 P Hilo Test
ET-506 * | Impulse current sensing resistor ISM 250 P Hilo Test
ET-507 * | Impulse current sensing resistor ISM 250 P Hilo Test
ET-533 50 kA high-current test equip-| GDPN 5000/12 Siemens
ment Sp
ET-651 | * |ScopeCorder DL750 YOKOGAWA
ET-770 | * |Load cell U2A 5t HBM
ET-811 | * |Fibre Optic Isolated Digitizing GENT7t HBM
Subsystem

01-120 Yy | Optical Power Meter ML 910 B Anritsu
01-105 "y | Optical Power Meter MA 9301A Anritsu
01-101 | "y |Stabilized Light Source MG 9002 A Anritsu

- Edge-Emitting LED Source MG 0918 D Anritsu

- Switch - AFL

- * | Thermocouples 0.5 mm NiCr-Ni Rossel
*) Measuring equipment is calibrated based on national and international reference standards.

Calibration certificates can be inspected on request.

1) Measuring equipment of AFL is calibrated based on national and international reference standards.

Table 1: Test and measuring equipment

The measurement uncertainty of the measuring instruments has been calculated and is archived by
RWE Eurotest. Documents can be inspected on request.

RWE Eurotest Gesellschaft fiir Priifung - Engineering - Consulting mbH
Unterste-Wilms-Strafie 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 - E-Mail: info @ rweeurotest.com

et e
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Report-No.: 12_186-2 Page 6 of 12

4. Tests carried out and results

Short circuit test
A section of about 120 m of the OPGW under test was prepared by the customer and clamped
into the test stand shown in figure 1. The OPGW was prepared with a protective spiral and a
guy spiral. With a mechanical power drive in connection with a tension meter the wire tension
was adjusted to 18 % of the Rated Tensile Strength (RTS) of the wire under test
(13.4 kN at 20 °C). For purpose of mechanical damping during the short-circuit test two springs
were installed at each end of the mechanical system including the test object (fig. 1).

26 m .|
about 19.9 m

tension meter r
spring insulator ‘

power supply

e 2

mﬁil —7

optical fibre joint
optical fibre joint P ! -

Figure 1: Test arrangement.

) RWE Eurotest Gesellschaft fiir Prifung - Engineering - Consulting mbH
Unterste-Wilms-StraRe 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 - E-Mail: info @ rweeurotest.com
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E
z

i Thermometry
g

The temperature of the wire was measured with NiCr-Ni thermocouples (diameter of 0.5 mm) dur-
ing the short-circuit test at trey points, T2 in the inner layer,10 mm on the left side and T3 in the
inner layer, 10 mm on the right side of the middle of the test object. T4 was on the top in the mid-
dle of the test object (see fig. 2). T1 measured the ambient temperature.

Thermocouple T4

. = Thermocouple T2 and T3

Figure 2: Points of temperature measurement.

Measurement of the optical attenuation
The measurement device for the optical attenuation was provided by the customer. Hereby the

optical fibres of the test object were connected to about 5760 m fibre length.

Continuous recording of the optical attenuation of the fibres was done by RWE Eurotest.

Realization
The following short circuit tests were carried out:

- Test 1-5: Short circuit current (/2 = 50 kA?s)

Rated tensile strength: 74.5 kN

Tensile load: 74.5 kN * 0.18 = 13.4 kN (20 °C)
Cabile gth: approx. 120 m t/v

rically stressed cable length: 20.60 m

|~ Mechanically stressed cable length: 19.90 m
§ Number of short circuit tests: 5

Temperature before testing: 50 °C< T<55°C

RWE Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH
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The results of the tests are summarized in table 3 and table 4. The temperature-, attenuation-,
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short circuit current- and tensile load/time-diagrams are presented in annex 01,

Test Ik Duration I’t
[KA] [ms] [kAs]
1 10.07 502.7 50.95
2 10.09 502.7 51.16
3 10.09 503.0 51.19
4 10.08 502.5 51.10
5 10.07 502.5 50.92
Table 3: Parameters of the short circuit tests.
Test 1 Test 2 Test 3 Test 4 Test 5
vy T2 50.6 °C 504 °C 50.3°C 50.9 °C 50.1°C
Vmax T2 | 249.2°C | 249.8°C | 250.5°C | 250.3°C 249.6 °C
v T3 51.6 °C 50.9 °C 52.6 °C 51.9°C 52.0°C
vmax T3 | 252.5°C | 250.5°C | 253.9°C | 253.6 °C 252.8 °C
vo T4 52.5°C 51.5°C 52.1°C 53.6 °C 53.2°C
Umax T4 | 240.0°C | 239.6°C | 241.8°C | 241.8°C 240.8 °C
Ug - temperature before test
Umax maximum temperature

Table 4: Results of the temperature measurement.
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1. No damage was visible at the conductor after the tests.

2 The resullts of optical measurement showed no change of 0

: YN =
| Testing Laboratory =
hd
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ptical attenuation.

The OPGW, type ASLH-D(S)b 48 SMF (27SA 75 - 10,0) manufactured by AFL Telecommunica-
tions GmbH passed the short circuit test according to Terna-standard UX LC3907.

w
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Lightning test
Test set up

z A section of about 120 m of the OPGW under test was prepared by the customer and clamped

‘ into the test stand shown in figure 3. The OPGW was prepared with a protective spiral and a

! guy spiral. With a mechanical power drive in connection with a tension meter the wire tension

, was adjusted to 18 % of the Rated Tensile Strength (RTS) of the wire under test (13.4 kN). For

; purpose of mechanical damping during the lightning test two springs were installed at each end
of the mechanical system including the test object (figure 3).

adjustable
electrode

| 26m

: about 19.9 m
% ‘- - -
: tension meter \

spring  jnsulator ‘ |
= |
[0 o] ‘ - d))o{m

Symmetrical
current collector

>10m

NS

optical fibre joint optical fibre join

Figure 3: Test set-up lightning test

The upper rod electrode is vertically adjustable and placed above the OPGW according to
Terna-standard UX LC3907. It is rounded at the end and has a diameter of 25 mm. With a wire
(copper, & 0.4 mm) the lightning current is ignited. The ground wire under test is symmetrically
connected to the power source in order to minimize the magnetic force on the arc and to test
under the hardest condition.
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