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Gam Industrial Co has been established on 1991, aiming at supplying and
manufacturing of power transmission and telecommunication steel towers
and substation structures. With its developing activities now it owns
production facilities sufficient for production of 40000 MT products.

alongside supplying part of country's electricity industry demands , and
gaining an appropriate portion of local and international markets, we
have achieved appropriate level of technical knowledge, software and
hardware facilities , parallel to the production facilities has capable us
of designing and executing of such structures.

At 2001, based on identifying the needs of internal markets and
economizing the designs, reorganizing of engineering unit in Gam
Industrial Co, started, aiming at establishing and utilizing the use of
technical knowledge for designing power transmission towers and
structures in accordance with world's most updated standards, lows and
regulations and also investment on talented experts in this industry.

Today we are proud of our achievement in designing, testing and mass
production of 45 types of single, double and four circuit towers at
different voltages from 63 to 400 kV .

In this resume you can find our designed and tested towers with relevant
documents such as pictures of the towers erected in the testing station,
general specification of the towers , schematic drawing of the towers ( to
show the tower combination )along with the testing report and certificate .
Additional information of each tower is available upon request.

We hope that our endeavors and hard work will demonstrate part of our
commitments to the improvement of our dear land.
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INDEK
v 63 kV Towers
w GNN No.1
= S4DL No.2
" T4D60 No.3
v 66 kV Towers
W 25 No.4
= 2T No.5
v'132 kV Towers
= MS No.6
= GMS No.7
w GMSZ No.8
¥ HS No.9
= GT60 No.10
= D2 No.11
= D6 No.12
= DS No.13
= DI/DT No.14
= GMSL No.15
= K4T30 No.16
v 63/230 kV Towers
= M4s03 No.17
= M4T10 No.18
= M4T30 No.19
= M4T60 No.20
v'400 kV Towers
W LS03 No.21
= HS10 No.22
= T30 No.23
W T60 No.24
= LSDO03 No.25
= TD30 No.26
W TD60 No.27
= LSHO3 No.28
= LAH30 No.29
= SMAG60 No.30
= SCSO03 No.31
' SLA30 No.32
= SMAG60 No.33
N GLS03 No.34
= SLA10 No.35
= SMA30 No.36

= SHAG0 No.37



Q

Gam...... féﬂ%‘ fé%‘

Power Transmission L ines = scd ™ saq

@)
sey

INDEKX
LS03T No.38
LTG No.39
LS3G No.40
LSD3P No.41
LAG No.42
MAG No.43
110 kV Towers
MSO03 No.44

T60 No.45
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Power Transmission Lines ™ say

Type & GV

Specification

Tower Type GNN (Self support)
Voltage 63kV
Circuit 2

Project Name

Garmsar- Janat Abad

Client Semnan Regional Electric Co.
Consultant Moshanir Co.
Test Station CELPI
Country of test station Romania

Test Station Web Site

www.romelectro.ro

Destruction at

125% (High wind 45°)

o

Testing Standard IEC 60652
Testing Date 24.10.2003
Loading Table
Conductor Loads (kg) Shield Peak Loads (kg)
No. Load Case
Trans | Vertical | Long | Trans | Vertical | Long

1 | Heavy ice 227.02 | 2265 - 135.54 | 1299 -

2 | Wind & ice standard 793.8 1752 - 531.94| 780 -
3-1 | High wind 737.1 683 - 276.21 224 -
3-2 | Oblique 45° high wind | 369 683 - 139 224 -

4 | Unbalanced ice load 31826 | 984 |416.57]184.03| 398 |241.66

5 | Broken wireincase1 | 113.51 | 1152 2602 651 67.77 1553

6 | Broken wirein case 2 | 204.5 662 1949 288 128.55 | 1158

7 | Broken wire in case 3 | 377.73 361 1883 114 138.11 963
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!' ) Contractor for testing — —I | Designer ) o
I S.C ROMEL.I:E.']?RD S5A - ROMAMIA ! GAM-E-ARAK Ind Co 1
- 'S i - -— - ==t ]

TEST REPORT
OF TOWER TVPE o @GN

£3 ¥V OVERHEAD TRANSMISSION LINE

No | Description Date Prepared Checked

TEST REPORT OF TOWER 24.10.2003 Eng. Eng.
TYPE “GNN" o Mugur Popescu | Paul Cojocarn

—
SIGNATURES W B S

lesting Performes -~ SO CELPIS A
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S4DL

Specification

Tower Type GNN (Self support)
Voltage 63kV
Circuit 4
Project Name Ali Abad - Noshahr - Tonekabon
Client Mazan;igran Regional
Electricity Company
Consultant Engineers Go.Consultants
Test Station NRI
Country of test station IRAN
Destruction at 120% (Destruction)
Testing Standard 1EC 60652
Testing Date 2011.06.01

Te; .Q

S

V]
sy

Say

Tower Type S4DL - Table of Ultimate Loads - (Kg)

Case || oad Case Description Shield Wire 63 KV Conductor V\_i_igxecin
No. Vv T L Vv T L | (Kg/m2)
1 High Wind 390 | 490.1 0 |1704.3| 2042.3 0 344.5
2 Oblique High Wind] 390 | 331.5 0 [|1704.3] 1196 0 227.4
3 Wind & Ice 640.9 | 678.6 0 |2407.6f 1820 0 134.4

4 Heavy Ice 1095.9| 118.3 0 |3469.7| 377 0 -

5 Uplift High Wind 0 490.1 0 0 2042.3 0 344.5
6 Uplift Oblique Winq 0 292.5 0 0 1196 0 2274
7 Maintenance 1089.4| 52 0 ]4331.6] 1781 0 -

8 Cascading 2145| 26 981.5]1047.8| 624 |2371.2 -
i} Broken Wire 2145 | 154.7 | 1092 |1047.8| 674.7 | 3822

° Intact Wire 390 | 269.1 | 0 [1704.3] 1167.4| 0 2067

* In Case 9 one conuctor and one shield wire shall be broken simultaneously.

%
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Transverse Face
Basic Body, 4m Body Extension, 6m Leg Extension

NOTES

[LALLIDIER TN ARE TH i

CLIENT: Mazandarar Regional Ekeciricily Compary

CONSULTANT

PROJECT
63 kV Quadreple Circuit Transmission Line

TOWER TYPE

S4DL

A
Gam......

Longitudinal Face

Basic Body, 4m Body Extension, 6m Leg Extension
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Tpe: Ué

Specification
Tower Type T4D60
Voltage 63kV
Circuit 4

Project Name

Ali abad- Tonekabon - Noshahr

Client M.R.E.C
Consultant Moshanir Co.
Test Station NRI
Country of test station Iran

Test Station Web Site

www.nri.ac.ir/fen/osts_en.asp

Destruction at

114% (High Wind)

Testing Standard

1EC 60652

Testing Date

2011/10/03

Tower Type T4D60 - Table of Ultimate Loads (Kg) - In 60 Deg. Angle Position
Load Case Shield Wire 63 kV Conductor
Application |Case ...

Description Vv T L \Y T L

1 High Wind 390 3216.2 0 1704.3 | 11910.6 0

2 _|Oblique High Wind| 390 2986.1 0 1704.3 | 10372.7 0

o5 3 Wind and Ice 640.9 4186 0 2407.6 | 11830 0

ol 4 Heavy Ice 1095.9 | 3385.2 0 3469.7 | 10786.1 0

8% 5 | Uplift High Wind | -594.1 | 3216.2 0 -2130.7 [ 11919.7 0

£9 6 |Uplift Oblique Wind| -594.1 | 2986.1 0 -2130.7 | 10372.7 0

=< 7 Maintenance 1089.4 | 1471.6 0 4331.6 | 5080.4 0
== 8 Cascading 214.5 491.4 981.5 | 1047.8 | 1185.6 | 2371.2
Broken Wire 214.5 1167.4 1456 | 1047.8 | 4277 5096

o Intact Wire 390 2050.1 0 1704.3 | 7456.8 0
10 High Wind 2145 | 10855 | 1977.3 | 1047.8 | 4277 | 7099.3
s %, 11 |Oblique High Wind| 214.5 869.7 | 1879.8 | 1047.8 | 3207.1 | 6347.9
Os< 12 Wind and Ice 340.6 855.4 2535 | 1398.8 | 2714.4 | 7410
k= = %‘ 13 Heavy Ice 568.1 876.2 | 2256.8 | 1930.5 | 2792.4 | 7191.6
£ ;% w 14 | Uplift High Wind 0 1085.5 | 1977.3 0 4277 | 7099.3
207 15 |Uplift Oblique Wind| 0 869.7 | 18785 0 32071 | 6347.9
16 Maintenance 564.2 380.9 981.5 | 2360.8 | 1315.6 | 3387.8




NOTES

All dimensions are in mm

CUENT.
CONSULTANT
Ghods Niroo Consulting Engineers
PROJECT: Ali abad - Tonekabon - Noshahr
63 kV Quadruplet Circuit Transmission Line
TOWERTYPE ‘.

T4D60
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Specification

Tower Type 2S
Voltage 66KV
Circuit 2

Project Name

66kV Overhead Transmission Lines LOT 2B

Client

Lebanese Ministry of

Energy & Water
Consultant Electricite de France
Test Station NRI
Country of test station IRAN

Destruction at

109% (Normal Wind)

S

£
£ %

© ©

Testing Standard IEC 60652
Testing Date 2015.09.03
Tower Type 2-S (Lebanon 66 kV Transmission Network Reinforcement)
Conductor Loads Ground Wire Loads
Case Case Description (with Max. Weight Span) | (with Max. Weight Span)
No- Y T L Y T L
1 High Wind 7925 1683 0 6079 1049 0
2 Oblique High Wind 6277 1683 0 4429 1049 0
3 Wind & Ice 6374 2288 0 5002 1789 0
4 Unbalanced Ice 4931 1612 | 1836 3731 1186 1536
5 High Wind 45 6707 1683 0 5100 1049 0
6 Anti Cacade 2850 935 2690 2200 583 2039
7 Broken Wire 2850 935 2690 2200 583 2039
7 Intact for BW 4403 935 0 3377 583 0
8 Unhooking of one cable 4231 1683 0 3121 1049 0
9 Anti Cacade 0 Degree 1297 935 3106 1023 583 2354
10 Broken Wire 0 Degree 1297 935 3106 1023 583 2354
11 Intact for BW 0 Degree 1297 935 0 1023 583 0




uouegaT mm
aueen | B S N 3daidam ol

SIUEL4 &P Y01529|3

RCLTLETITEY

et (V[ ] 5]

SAUI UOISSILSIBRE PE AL ISAD AH 0

......

SIUBI4 ap aYIGI 8|3
AL R L=, b
IETEN, .4 08LT O ALY Ssaueya

‘‘‘‘‘‘

WL K3 Y SHOLLMIW IO i

=]

MR K, S

09637

UTower (25+9)
“ransve'se Face

Longilud ~al =zce

UTower (25+9)




7
A Gam......

Niroo Research Institute

Date

Subject
Project name
Tower Type

Designer and Manufacturer

Client
Consultant
Contractor

‘@

Power Transmission Lines

Islamic Republic of [ran
Ministry of Energy

e _SGY.

Ref.
Date

€@

INSPECTION REPORT - 003

: 03 September 2015
: Type Test of Tower Type 28

1 66 kV Overhead Transmissivre Lines £.0T 2B

128
: Gam Arak Ind. Co.

: Lebanese Ministry of Energy & Water

: Electricite de France
: GAM ARAK IND. CO.

As per the approved procedure, the following load lest conducted with reference to load case mentioned:

Load Case

Remarks

I Wednesday | 02.09.2015 l Load Case Na 1 Uniform lee

The load was increased in the steps of 25%, 50%,
3% 90%. 03%, 100% and the load was maintained
for | minute ai 100% load and Frand ok,

Lozd Case No 2 Broken Wire in Normal
Wind for Phase conduetor{C2)

The load was increased in the steps of 25%, 50%. |

73%. 90%, 35%, 100% and the Joad was maintained
for | myinute at 100% load and found ok.

Logd Cace Mo, 3: Broken Wire in Mormal
Wind for Phase ConductonC1}

The load was increased in the steps of 25%, S0%,

T3%, 90%, 95%, 100% and the load was maintained
For 1 minwte a1 100% load and found ok,

Loed Case No 4. Anti Cascade

The Inad was iocrensed in the steps of 25%, 50%,
T5%, D0%. 95%, 100% and the foad was maintained
for | minute at 100% load and found ok,

Load Caze Mo 5 Unhalanced Ige

The load was Increased in the steps of 25%, 0%,
TA% 90, 95%, 100% und the loasd was maintained
for | minule af 1046 Inad and found ok.

| Load Gase No 6 Anti Cascade 0 Dagree

| The load was increased in the steps af 231

Yo, 50%,
T3%. 0%, 95%, 100% and the foad was maintained
for [ minulc at | 00% luad and found ok

St |
) Da | Da
No. | y | e
‘. .
2| Wednesday | 02,00 2013
3 Wednesday | 02.09.2015
4 Thursday | 03.00.2015
|
5 Thursday | 03.00.2015
[ Thursday 03002015
1
‘ 7 Thursday | 09.2013
| |

Load Case No, 7 Mormal Wind

The load was increased in the steps of 25%;, 508,
TH%%, G01%. 339%, 100% and 1he load was maintaired
for 3 minnies al 100% load. 0 was found ok,
Howvever The load was increpsed bevond 1000 and
the collupse ol the lower occurred at a load of 109%

lLebanese Ministry of

Energy & Water

(‘,_

Flc..lru.nte dy Liban

Eletricite d¢ France
(o Wswin

%%4/{*/

NRI1Y]

CiA ARAK Ind. Co,

—_—
End of Poonak-¢-Bakhtari Bivd., Shahrak-e-Ghods, P.O.BOX : 14665/517 Tehran! IRAN Ttlr({'ﬁ-ﬂ)m'? 2400, Fax: (+98-21)

==
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Specification

Tower Type 2T
Voltage 66KV
Circuit 2

Project Name

66kV Overhead Transmission Lines LOT 2B

Client

Lebanese Ministry of

Energy & Water
Consultant Electricite de France
Test Station NRI
Country of test station IRAN
Destruction at (Broken Wire on Normallvzir%%r Phase Conductor-C1)
Testing Standard IEC 60652
Testing Date 2015.08.13

()

(©) ©)

%

Tower Type 2-S (Lebanon 66 kV Transmission Network Reinforcement)
Conductor Loads Ground Wire Loads

Case Case Description (with Max. Weight Span) | (with Max. Weight Span)

No- Vv T L Vv T L

1 High Wind 2072 1308 0 1621 787 0

2 Cold Wind 893 1308 0 683 787 0

3 Wind & Ice 1183 1741 0 1055 1342 0

4 Unbalanced Ice 840 1234 | 1484 17 889 1774

5 High Wind 45 1097 1308 0 839 787 0

6 Broken Wire 1081 726 2174 860 437 2354

6 Intact for BW 1151 726 0 901 437 0

7 Unhooking of one cable 148 1308 0 109 787 0
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Power Transmission Lines

Islamic Republic of Tran
Ministry of Energy

Niroo Research Institute

INSPECTION REPORT - 003

Date : 13 August 2015

Subject : Type Test — “2T Tower”

Project name ' 66 kV Overhead Transmission Lines LOT 2B
Tower Type £ 2T

Designer and Manufacturer : Gam Arak Ind. Co.

Client t Lebanese Ministry of Energy & Water
Consultant : Electricite de France

Contractor : GAM ARAK IND. CO.

As per the approved procedure, the following load test conducted with reference to load case

mentioned:
sk | .
No Day Date | Load Case Remarks
s ¥ A [ ——— | The 1oad has been inicreased in the steps of 259,
| Wednesday | 12.08.2015 [ Load Case Ne. 1; Uniform lee S08%, 7%, 90%, 9504, 100F and the load is
maintained for | minute m 100% load and found ok
J /I - | The 10ad has been incressed in e slops of 25%, |
2 r Wednesday | 1208.2015 | Load Gase No. 2 Unbalanced jca S0, T5%, 909, 93%, 100% and the loal is
L l maintaned far | minute at 100% load and found ok.
The Toad Tas been increascd in (e sieps o 23%,
3 Wednesday | 12082015 | Load Case No. 3' Normal Wind 0%, 7 5%, 90%, 93%, 100% and the load is

mpintained for | nrinute al 1R Inad amd foond ok

12.08.2m3
12082015

[ Thursday 13.08.2015

Load Case Mo 4 Broken Wire in Normal
Wind for Shisld

Load Case Mo 5 Broken Wire in Mormal
Wind for Phaga conductor{C2)

Load Case Mo, 5 Broken Wire in Normal
Wind for Fhase conductor|C1)

Tie Iond has been increased in the steps o 25%,

The oad has been increased in 1he sieps of 25%,

50%, T5%, Y0%, 3%, 100% and the load js
maintained for [ minute 2t 0% load and found ok

"The load has been mereased in thesteps ol 25%, |
| 50%, 754, 90%, 95%,

104% and the load 13
maintained for | minuteat 100% load and found ok,

3, 4%, P, 35%. 100% and the land is
maintaned for § mioutes at 100% load and found ok
The load is increased up o | 20% and rhe load is V

Eletricite de France

t

‘{ -
v gt&

GAM ARAK Ind Co

(?JL-.;

Jetad  deinthel |

maniaimed for | minute and found ok

Fuod of Poonak-¢-Bakhtari Blvd , Shabrak-e-Ghods, PO.BOX

: 14665/517 Tebran) TRAN , Tel:(+98-21) BR07 0404, Fax: (+98-21) 8807 8196
nitg: faswni.acir —
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Power Transmission Lines ™ say

Type : GIMSZ

Specification

Tower Type GMSZ (Suspension)
Voltage 132kV
Circuit 2

Project Name

Zavin - Dargaz

Client Khorasan Regional Electric Co.
Consultant Moniran Co.
Test Station ENERGOINVEST

Country of test station

Bosnia and Herzegovina

Test Station Web Site

www.energoinvest.com

Destruction at

120% (CASCADING)

Testing Standard

IEC 60652

Testing Date

18.12.2008

o

Loading Table
Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long

1 High wind 918 667 - 404 384 -

2 High wind 45° 494 667 248 384

3 Wind & ice 1305 | 1703 - 898 927 -

4 Heavy ice 228 2038 - 157 1536 -

5 Uplift 850 - - 404 - -

6 Uplift & Wind 45 494 - - 248 - -

7 Maintanance 86 1800 - 58 1091 -
8 Cascading\Unbalanced long | 463 883 1142 | 272 371 1297
Broken Wire 270 | 1002 [2421] 125 | 531 |2320

Torsional Loads Intact Wire 2 s ) 0 " )
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ENERGOINVEST

POWER TRANSMISSION LINES ENGINEERING

IMRK
TESTING OF METAL AND METAL LATTICE STRUCTURES
SARAIEVO, BOSNIA AND HERZEGOVINA

Based on the inspection performed by using a mechanical test consisting of static
Joading of o steel latfice tronsmission line tower with the following characteristics

Type of tower - “GMSI"
Sort of tower - SUSPENSION
Tower height - 45.00 m
Voltage level - 132 kv
Tower designed by - GAM ARAK IND. CO,, Jran
Prototype manufaciured by - GAM ARAK IND. CO,, Iran
Date of testing - 18" Dacamber 2007
Test ardered by - GAM ARAK IND, CO,, Iran
Consultant - MONIRAN, Iran
Final owner - KHORASAN REGIONAL
ELECTRIC COMPANY (K.R. E
For transmission Ilne 132 kY D.C. Zavin-| Dargu:

CE RTIFICATE

NUMBER 01-12/2007

ls issued to confirm thot the o/m steel laflice fransmission line fower has been tested with
the follcming maximum dasign loads including factors of safety withaut su sfcmmg
parmanem deformations:

LC1 - HEAVY ICE (50% OF VERTICAL LOAD&)
LC1 - HEAVY ICE

LC 21 -BROKEN WIRE ON SHIELD

LC22 -BROKEN WIRE ON CROSSARM

LCs - HIGH WIND

LCa - ICE AND NORMAL WIND

Lcs - CASCADING

COMMENT:

The perfarmance of the tower under a/m maximum design loads including lactors of sofety
is in accordance with the assumptions of stafic calculation, Therefore, it is the apinian of
MRK that the lower "GMSZ” suits the purpose foreseen by the Project, providing that Ihe
fower is made i accordance with warkshop drowings, including madification (paged).

CITE:
Tesiing of the tower; preparation of Test Report ond the issuance of the Cartificate camed
outin occordonce with the IEC 65201979 - Looding tests on averhaod line towsrs

Sarajevo, January 2008 HEAD OF IMRK

it Brring, B8,
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Power T'ransmission [.incs

Type s S

Specification
Tower Type GMS (Suspension)
Voltage 132kV
Circuit 2

Project Name

Feiz Abad-Sardagh

Client Khorasan Regional Electric Co.
Consultant Moniran Co.
Test Station CELPI
Country of test station Romania

Test Station Web Site

www.romelectro.ro

Destruction at

120% (High wind 0°)

Testing Standard

IEC 60652

Testing Date

21.09.2005

¢

s,
e

2080

Loading Table

Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 1081 633 - 540 308 -
2 | Heavy ice 204 1553 - 153 947 -
3 | Wind & ice 1594 1322 - 1095 699 -
4 | Broken wire in heavy ice 102 958 2338 77 568 2926
5 | Unbalanced in wind & ice | 624 801 364 394 410 866

5& s

Gy

SGY.

E

o __
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Contractor for icsting Owner Designer -
5.C. ROMELECTRO S.A. - ROMANIA KREC. GAM ARAK, [RAN

TEST REPORT
OF TOWER TVPE o, GHIS3

132 KY TRANSMISSION LINE TOWERS

No | Description Date Prepared Checked
TEST REPORT OF TOWER Eng. Eng.
! | TvPE “Gms-3~ 2109.2005 | ¢ kin Chira | Paul Cojocarn

SIGNATURES /@_N:Q_“‘. o T

Testing  Parfurmer - 8.C. CELFI§.A
|
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Power T'ransmission [.incs

Type : GHSZ

s,
e

Specification
Tower Type GMSZ (Suspension)
Voltage 132kV
Circuit 2

Project Name

Zavin - Dargaz

Client Kharasan Regional Electric Co.
Consultant Maniran Co.
Test Station ENERGOINVEST

Country of test station

Bosnia and Herzegovina

Test Station Web Site

Www.energoinvest.com

Destruction at

120% (CASCADING)

{fé s

 _SGY

Testing Standard

IEC 60652

Testing Date

18.12.2008

Loading Table
Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long

1 High wind 918 667 - 404 384 -

2 High wind 45° 494 667 248 384

3 Wind & ice 1305 | 1703 - 898 927 -

4 Heavy ice 228 2038 - 157 1536 -

5 Uplift 850 - - | 404 - -

6 Uplift & Wind 45 494 - - 248 - -

7 Maintanance 86 1800 - 58 1091 -
8 Cascading\Unbalanced long | 463 883 1142 | 272 371 1297
Broken Wire 270 | 1002 |2421| 125 | s31 | 2320

Torsional Loads Intact Wire w2 ors - 0 . -
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ENERGOINVEST

POWER TRANSMISSION LINES ENGINEERING

TESTING OF METAL AND METAL LATTICE STRUCTURES
SARAJEVO, BOSMIA AND HERZEGOVINA

Based on the inspection performed by using @ mechanical fest consisting of static
lmdlng of o steel laffice transmission line tower with the follewing characteristics;

Type of tawer - “GMSZI"
Sort of tower - SUSPENSIONM
Tower height - 45.00 m
Volrage level - 132 kv
Tower designed by - GAM ARAK IND. CO., Jran
Prototype manufactured by - GAM ARAK IND. CO., Iran
Date of testing - 18" Dacamber 2007
Test ordered by - GAM ARAK IND. CO., lran
Consultant = MONIRAN, Iran
Final owner - KHORASAN REGIONAL
ELECTRIC COMPANY (K.R.E/Q
For transmission line = 132 kY D.C. Zavin- Durguz.

CE RTIFICATE

NUMBER 01-12/2007

Is issued fo confirm that the o/m steel lotice ransmission line fower has baen tested with
the following moximum design loads including facters of safaly without sustaining
permanent deformations:

Lc1 - HEAVY ICE (50% OF VERTICAL L(MDG}
LC1 - HEAVY ICE

LC 21 -BROKEN WIRE ON SHIELD

LC 22 -BRDKEN WIRE ON CROSSARM
LCs - HIGH WIND

Lca - ICE AND NORMAL WIND

Lc3 - CASCADING

COMMENT:

The performance of tha tower urdar a/m maximum design loads including factors of sofety
is in accordance with the assumptions of stotic caleulation, Therefore, it is the opinion of
IMRK thot the lower "GMSZ" suits the purpose foreseen by the Project, providing that the
toweris made in accordance with workshop drowings, including modification [page 6.

NC"E
Testing of the tower, preparafion of Tesf Report and the issuance of the Certificate comsd
6utin ocoordonce with the [EC 452: 1979 - Loading tests an overheod ling lowsis

Sarajevo, January 2008
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Eamw Ind. Co. Power Itansmission [.incs % _SGS. % _SGY > _8G§
Specification
Tower Type HS (Heavy Suspension)
Voltage 132kV
Circuit 2

Project Name

Dolat Abad- Abosaeid
Bakharz-Torbate Jam
Harat (Afghanistan) =Torbate Jam

Client Khorasan Regional Electric Co.
Consultant Moniran Co.
Test Station CELPI
Country of test station Romania

Test Station Web Site

www.romelectro.ro

Destruction at

125% (Wind & ice combination)

Testing Standard

[EC 60652

Testing Date

06.02.2004

Loading Table

Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 1290 594 - 818 263 -
2 | Heavy ice 851 2255 - 842 1525 -
3 | Wind & ice 2017 1879 - 1849 1101 -
4 | Broken wire in case 2 | 426 1397 (2916 ] 421 915 4811
5 | Unbalanced ice load 480 986 748 | 674 535 1729
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Eamw Ind. Co. Power Transmission [.incs

o Contractor for testing [ Designer
S.C. ROMELECTRO S.A. - ROMANIA | | GAM-E-ARAK Ind.Ca. — |

u
e,  TRAADE WARS o
e =

g ———

TEST REPORT
OF TOWER TVPE ,MS

ABOO SAEID - DOLATARBAD
TORBATE JAM — BAKHARZ
132 KV OVERHEAD TRANSMISSION LINES
&
TORBATE J h\,-ir —HARAT (AFGHANISTAN)
132 KV OVEREEAD TRANSMISSION LINE

No | Description Date Prepared Checked
TEST REPORT OF TOWER 2004 Eng. Eng.

L TYPE “HS” RGL2 Mugur Popgscu I/’a_pj Cojocaru
SIGNATURES v A s -~

/ !

Testing Performer— S.C CELPM S A

“3
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Specification
Tower Type GT60 (Tension & dead end)
Voltage 132kV
Circuit 2

Project Name

Feiz Abad- Sardagh

Client Khorasan Regional Electric Co.
Consultant Moniran Co.
Test Station ENERGOINVEST

Country of test station

Bosnia and Herzegovina

Test Station Web Site

Wwww.energainvest.com

Destruction at

110% (Ice & normal wind)

Testing Standard

IEC 60652

Testing Date

01.10.2005

Loading Table

Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case
Trans | Vertical | Long | Trans | Vertical | Long
1 High wind 4440 915 - 2688 385 -
2 | Heavy ice 4776 | 2038 - 3299 1538 -
3 | Ice & wind normal 6525 1820 - 4782 874 -
4 | Broken wire in case 2 1948 | 1321 | 3897 | 1463 710 2926
5 | Unbalanced ice & wind 3406 | 1125 | 1041 | 2441 513 866
6 | Dead end tower no line angle case 2 0 1032 | 3897 0 592 2926
7 | Dead end tower with 60° line angle case 2 | 2388 | 1069 | 4342 | 1650 783 2999




NOTES
1= ALL DIMENTIONS ARE IN

CLIENT :

¥

MONIRAN
PROJECT : e

KHORASAN REGHINAL ELECTRICITY C0,

CONSULTANT :

: END DOATHLE CIRCUTT TOWER

TOWER TYPE :

GT60 [==m---

WA AW LW
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ENERGOINVEST
POWER TRANSMISSION LINES ENGINEERING
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TESTING OF METAL AND METAL LATTICE STRUCTURES
SARAJEVO, BOSNIA AND HERZEGOVINA

Based on the inspection performed by using a mechanical test consisting of static
loading of a steel lattice transmission line tower with the following characterisfics:

Type of tower - "GT60"

Sort of tower - TENSION AND DEAD-END

Tower height - 46.50 m

Voltage level - 132 kY

Tower designed by - GAM ARAK IND. CO_, Iran

Prototype manufactured by - GAM ARAK IND. CO., Iran

Date of testing - 04" October 2005
Test ordered by - GAM ARAK IND. CO., Iran
Consultant - MONIRAN, Iran
Contractor- ETANIR, Iran
Final owner - KHORASAN REGIONAL
ELECTRIC COMPANY (K.R.E.C)), Iran
For transmission line = 132 kY Sardagh Interconnection, Iran

CERTIFICATE

NUMBER 01-10/2005

Is issued to confirm that the a/m steel lattice transmission line tower has been tested with
the following maximum design loads including factors of safety without sustaining
permanent deformations:

LC1 - HIGH WIND 0°

LC4.2 -BROKEN CONDUCTOR

LC4.1 -BROKEN SHIELD WIRE

LCe - DEAD-END TOWER (NO LINE ANGLE)
LC7 - DEAD-END TOWER ({60° LINE ANGLE}
LC3 - ICE AND NORMAL WIND

Sarajeve, October 2005 HEAD OF IMRK

Midhgr Bemna R Sc
= o
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am...... Dower Tramsmission Tnes

Specification
Tower Type D2
Voltage 132kV
Circuit 2

i Diversion of 132 kV Overhead Lines
Project Name in Bausher Area in Muscat Governorate
Client Oman Electricity Transmission Company
Sultanate of Oman

Consultant Mott Mac Donald and Company LLC
Test Station NRI
Country of test station IRAN

Test Station Web Site

Destruction at 107% (High Wind)
Testing Standard IEC 60652
Testing Date 2010.10.25
PHASE CONDUCTOR ( TWIN BUNDLE - YEW) OPGW Load Case

C6 C5 C4 C3 C2 C1 S

8800 8800 8800 8800 8300 8800 2105 VERT | Max. iransverse wind — normal verlical
15348 15348 15348 15348 15348 15348 4051 TRANS load (angle between wind direction and 1
2038 2038 2038 2038 2038 2038 953 LONG | conductoris 90" ) Max. line deviation

4203 4203 4203 -4203 -4203 -4203 998 VERT _| Max. transverse wind — minimum vertical
16348 15348 15348 16348 15348 15348 4051 TRANS load (angle between wind direction and 2
2038 2038 2038 2038 2038 2038 953 LONG | conductoris 90") Max. line deviation

8800 8800 8800 8800 8500 8800 2105 VERT | Wax. transverse wind — nonmal vertical

5910 5910 5910 5910 5910 5910 1846 TRANS load (angle between wind direction and 3
2038 2038 2038 2038 2038 2038 953 LONG | ©onductoris 80°) Min. line deviation

4203 4203 4203 ~4203 -4203 -4203 998 VERT _| Max. transverse wind — minimum vertical

5910 5910 5910 5910 5910 5910 1816 TRANS | load (angle between wind direction and 4
2038 2038 2038 2038 2038 2033 953 LONG conductoris 90° ) Min. line deviation

8800 8800 8800 8800 8800 8800 2105 VERT

5519 5519 5519 5519 5519 5519 1110 TRANS Min. temprature — normal vertical load 5
1192 1192 1192 1102 1192 1192 480 LONG

5280 5280 5280 5280 5280 4488 1074 VERT

9209 9209 9209 5209 9209 5525 1523 TRANS Broken wire in case 1 6
1223 1223 1223 1223 1223 16058 3752 LONG

2522 2522 2522 2522 2522 3828 911 VERT

9209 9209 9209 9209 9209 5525 1523 TRANS Broken wire in case 2 7
1223 1223 1223 1223 1223 16058 3752 LONG

5280) 5280 5280 5280 5280 4488 1074 VERT

3545 3545 3545 3545 3545 2693 861 TRANS Broken wire in case 3 8
1223 1223 1223 1223 1223 16305 3810 LONG

-2522 -2522 -2522 -2522 -2522 -3828 -911 VERT

3545 3545 3545 3545 3545 2693 861 TRANS Broken wire in case 4 9
1223 1223 1223 1223 1223 16305 3810 LONG

5280 5280 5280 5280 5280 4488 1074 VERT

331 331 331 3311 3311 1656 333 TRANS Broken wire in case 5 10
716 716 716 716 716 9389 1889 LONG

5280 5280 5280 5280 5280 5280 1263 VERT

1656 1656 1656 1656 1656 1656 333 TRANS Maintenance & Stringing 1
9534 9534 9534 9534 0534 9534 1919 LONG




NOTES.

1- ALL JIMENTIONS ARE IN mm
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Islimic Republic of Iran
Ministry of Fngrgy

Ref. 8@/?‘92-‘- X
S 25.10.2630

[ate

Subject
Project name

Tower Type

Client
Consultant

INSPECT{ON REPORT - 002

: Type Test - “D2 Tower”

» Diversion of 132 kV Overhead Lines in Bausher Area

at Muscat Governorite
: D2

Dusigner and Manufacturer : Gam Arak Ind. Co.

: Oman Eleetricity Transmission Company 3.A.0.C.
: Mott MacDonald & Company L.L.C.

As per the approved precedure, the following lozd test conducted with reference to load case

mentioned:
5L
Ko Day Drate Load Case Remarks

Lomd Case Mo 1 Brokern Yyre OF | The boad kas beon inercased in the swp'sn'fﬁ%. ahen,

1 Woeday 25 HRI010 | Shietd Peak and Top Cross &t b Max | 75%, 5034 95%, 1039 and (b load is maintsined for
' Lineg Deviaton 5 minwles at 100%43 kad and Tound ok,

Load Case Mo, 2- Broken Wire ©f Tep | Vi load Fas bec increased in ihe sicps of 23%, 50%,

2 Mushs | 25103010 and Midgdle Crass A In Max Ling | 75%, $0%, 955, 1809 dnd the load is maiobained for
Dreviation 3 umeutes at 1% lad wd feund ok,

Load Tase Mo. 3 Droken YWre OF | The lood as beoitcreased in (he steps of 2392 30%,

3 Marday | 2510200 | Middle ang Bottom Gross Avm la Max | 759, 905 95%, 103% and the load is maintaincd for
Ling Daviabion § minutes at 100% load and found ok.

Lcad Case No. 4: Broken Wire OF Top ; The Joad kas ben ircreased in the steps of 23%, 0%,

4 Mordy | 25003010 | and Boktart Cross Arm In Max Line § 75%, 90%, 93%, 100% and the lond is maintzined for
Deviation 5 mioutes at 1440% load and feund ok

The krad has besgn bicreiied i e teps ol 23%, 50%,

Load Cage No. & Max Transverse | 75% 90% 95%. 100% and the load is maintained for
] Munday | 2510.2010 | Wind-Normal Condtion with Max Line | § minutes at 16345 bad end feund ok,

Deviakon (207} The: ke i increased heyond 110% and the collapse
of the twa tower legs ocsurmed o 2 load of 167%.

Mr. Hamid sbraaimi araghi

Niroo Rescarch Institete

faor /?Z)M/

GAM ARAK Ind. Co,

hir. N Vijayz Kumar

Mott MacDanald &
Company LLC.

;pp Jo- P00

hir. Talal Ak

Oman Electricity
Transmission Comparny
5A.0.C,

End of Povnak-c-Bakhtari Bivd,, Shaheak-ce-Ghoedy, POBONX : 14665517 Tehiran' IRAN | Tel:f + 98-21) BEOT7 2408, Fax: (+08-21) 8517 8196
g inwtmie. i C2CLir —
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Eamm Ind. Co. Power Transmission [.incs

@ o

Specification
Tower Type D6
Voltage 132kV
Circuit 2
. Diversion of 132 kV Overhead Lines in
PI‘O_]eCt Name Bausher Area in Muscat Governorate
Client Oman Electricity Transmission Company
e Sultanate of Oman
Consultant Mott Mac Donald and Company LLC
Test Station NRI
Country of test station IRAN

Test Station Web Site

Destruction at 102% (Max Wind with Max Line Deviation)
Testing Standard IEC 60652
Testing Date 2010.12.22-25
PHASE CONDUCTOR ( TWIN BUNDLE - YEW ) OPGW
Load Case

C6 C5 C4 C3 c2 C1 S

8800 8300 8800 8800 8800 8300 2105 VERT | Max. transverse wind — normal vertical
33084 33084 33084 33084 33084 33084 8196 TRANS | load (angle belween wind direclion and 1
2038 2038 2038 2038 2038 2038 953 LONG | conductoris 90" ) Max. line deviation

4203 -4203 -4203 -4203 -4203 4203 -998 VERT | Max. transverse wind — minimum vertical
33084 33084 33084 33084 33084 33084 8196 TRANS | load (angle belween wind direction and 2
2038 2038 2038 2038 2038 2038 953 LONG | conductoris90°) Max. line deviation

8800 3800 5800 8300 8800 8500 2105 VERT | Max. transverse wind — normal vertical
15348 15348 15348 15348 15348 15348 4051 TRANS load (angle between wind direction and 3
2038 2038 2038 2038 2038 2038 953 LONG conductor is 90" ) Min. line deviation

4310 4310 -4310 4310 4203 4203 998 VERT | \iax. transverse wind — minimum vertical
15348 15348 15348 15348 15348 15348 4051 TRANS load (angle between wind direction and 4
2038 2038 2038 2038 2038 2038 953 LONG conductor is 90" ) Min. line deviation

5800 8300 8800 8800 8500 8800 2105 VERT
33084 33084 33084 33084 33084 33084 5196 TRANS | Vax- transvorse wind — nommal condition 5

with Max Line Deviation(60°)

2038 2038 2038 2038 2038 2038 953 LONG

5280 5260 5280 5280 5280 4488 1074 VERT
19850 19850 19850 19850 19850 10846 2766 TRANS Broken wire in case 1 3
1223 1223 1223 1223 1223 14112 3300 LONG
-2522 2522 -2522 -2522 2522 -3828 -911 VERT
19851 19851 19851 19851 19851 10846 2766 TRANS Broken wire in case 2 7
1223 1223 1223 1223 1223 14112 3300 LONG

5280 5280 5280 5280 5280 4488 1074 VERT

9209 9209 9209 9209 9209 5525 1523 TRANS Broken wire in case 3 8
1223 1223 1223 1223 1223 16058 3725 LONG
-2522 2522 -2522 26522 2622 -3828 911 VERT

9209 9209 9209 9209 9209 5525 1623 TRANS Broken wire in case 4 9
1223 1223 1223 1223 1223 16058 3725 LONG

5280 5280 5280 5280 5280 4484 1074 VERT

9534 9534 9534 9534 9534 4767 959 TRANS Broken wire in case 5 10
716 716 716 716 716 8256 1661 LONG

5280 5280 5280 5280 5280 5280 1263 VERT

8153 8153 8153 8153 8153 8153 1905 TRANS Maintenance & Stringing 11
16305 16305 16305 16305 16305 16305 3810 LONG

5280 5280 5280 5280 5280 5280 1263 VERT

8153 8153 8153 8153 8153 8153 1905 TRANS Full Unbalanced Stringing At Tap-off 12

Location
16305 16305 16305 16305 16305 16305 3810 LONG
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Islumic Republic of IS0/ 1EC 17025 :
frin Stumcleardd !
Miaisiry of Energy Overhead Line Structures Test Station l T ——
Power Transmission & Distribution Research Center
Nirco Research Institute
Type Test of Tower
D6
WO CIRCUITS
132 Kv
Second Edition

I “Briversion of §32kv Overhead Lines In

it B " Bansher Arca In Muscat Governorate

Client C()man F,It_ectrictty Transmission
_ ompany
, Clieat Engineer - Mott Mac Dogakd and Company LLC,

Designer 2nd |

Gam Arak Ind. Co. :
Manufaciurer
Designed by Checked by: Approved by:
Sacid Ghanbari Hamid Ebrahimi | Ali Darban Alireza Rahnavard
P . T s
T
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Power ITansmission [incs “w _SGY
Specification
Tower Type DS
Voltage 132KV
Circuit 2

Project Name

Construction of 132/33 KV Grid station at AL
DREEZ and Associated 132kV OHL from IBRI
Grid station (Tender NO.TB 106/2013)

Client Oman Electricityg.rz%l‘nci;ssion Company
Consultant .Mott Mac Donald and Company LLC
Test Station NRI
Country of test station IRAN

Destruction at

130% (Transverse Wind Normal Vertical
Load Min.Line Deviation 0°)

Testing Standard

IEC 60652

Testing Date

2015.10.18

LOADING TABLE OF “DS” TOWER

S
©__

Loag Case Loading description Conductor Shield Wire
0. T Y L T Vv L
1 Max. Transverse Wind - Normal Vertical Load - Max. Line Deviation (2°) 4,156 | 3,875 | 978 |1,305 | 820 762
2 Max. Transverse Wind - Min. Vertical Load - Max. Line Deviation (2°) 4,156 | €94 | 978 |1,305 | 206 762
3 Max. Transverse Wind - Normal Vertical Load - Min. Line Deviation (0°) 3,398 | 3,875 0 1,128 | 820 0
4 Max. Transverse Wind - Min. Vertical Load - Min. Line Deviation (0°) 3,398 | 694 0 1,128 | 206 0
o Broken | 2,671 | 2,215 (9,782 | 865 482 3,809
5 Broken Wire in Case 1
Intact | 3,117 | 2,906 | 734 979 615 572
Broken | 2,671 | -317 | 9,782 | 865 -7 3,809
6 Broken Wire in Case 2
Intact | 3,117 | 521 734 979 155 572
Broken | 2,386 | 2,215 (9,783 | 799 482 3,810
7 Broken Wire in Case 3
Intact | 2,548 | 2,906 0 846 615 0
Broken | 2,386 | -317 | 9,783 | 799 -7 3,810
8 Broken Wire in Case 4
Intact | 2,548 | 521 0 846 155 0
9 Stringing and Maintenance - Max. Line Deviation (2°) 85 2,906 | 4,892 33 615 1,905
** Broken wire condition at any two attachment points: any two phase conductors or earth wire and one phase broken
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Power Transmission [.incs

Islamic Republic of Iran Ref. &
Ministry of Energy

Niroo Research Institute

INSPECTION REPORT - 004

Date + 18 October 2015

Suobject : Type Test — DS Tower™

Project name : Construction of 132/33 kV Grid station at AL DREEZ and
Associated  132kV OHL  from IBRI Grid station
(Tender No. TB 106/2013)

Tawer Type DS

Designer, Manufacturer and test Client  : GAM ARAK Ind. Co,

Client : QOman Eleetricity Transmission Campany S.A0.C.

Consultant : Mott MacDonald & Company L.L.C.

As per the approved procedure, the following load test conducted with reference to load case mentioned:

Sl 4
No. Day Date | Load Case Remarks
I Load Cane Ho 1 Broken Wire of Shieid Posk in | The load wus worsmsed 11 steps of 15%, S0%, T5%, Gita 5%,
I | Thwsiy | 15092005 | Max Transwerss Wind- Normal Vorsical Losd | ooy nd marmtaimes for 3 mante oL |05 and Found ok
Min. Line Deviatlznid | =
Load Case Mo 2 Broken Wire of Compresgon | The load was mceaswd in she siops ol 25%. 5l 73% . amd
g Thursday |54 2005 Bottam Cross Sem (o Max, Transwerse Wind - | fibure on botom XARM occemed a1 £5% of loading and 109
Mormal Varlezal boad Min, Line Deviationd ) shopyped
> == e T G WG 01_50 - " Aler rezan of memher by ascsse the number ol ohis al
s Mu UL g ERalon N 5 el o1
3 | tndiy | 16092015 | Betiom Gross Am In Mas. Transverse Wind - R;’l%r";"'l‘l':‘i'.“’lﬁ i o et 41
Mormal Varticsl Lead Min, Line Deviation{o - e Ty ; 3 - d
— i ARM wccured ot 983 of loading and tost o
Afler repale by incneaming the size ol Fallewing meim e mbees,
w1 s XARM From 1735 T3a6H o L9x2086H
Load Case Mo 2 Broken Wite of Compreasion | =40 nhidd |z XA froon L SX0dthend in L0 TH
] Saturday 17.08.2015 Bottom Cross Arm In Man, Fransverse Wind - | - al ip ®A Bl Trom [904026H 10 1100810k TH ehanged for
Normal Yertical Load Min Lino Daviatien '] desagr
Thr o was wwrensed in the steps ol 13%, SO0 75%, WP
L G3m WP and ¢ d For 5 it a) VR and foumd ok
3 Lcad Case No. 3 Browen Wise of COMDrEESION | o oe o oo T —rs
5| Sy | 1T09IIS | Widdie Groxs Ares in Mex. Teonvorse Wind - | |1 U8 Wik Refeisid 10 sieps bf 255 B, P, SR N
Noumal Vortical Laad Man. Line Detation(d’] sl e o 5 i a0 100854 !
& " 115 | Loot Case Moo 4. Max, Transverse Weind Min, | The bsd wis moreased n s of 13
L] : Saltfday 1709201 Nartheal Load- Max_ Line Deviation[?") i A o enainiain e £ e bl Bumd Ok
. - . TS Load Cate Ms 5 Max. Transverse Wind - | The load wis norsised in steps of 25%, 504 75%, 9Me. 95%,
i Salurday 1A% Normel Verlical Load- Mex. Lint Daviatian(2') VR il bttt e § mmute a1 14 i Fnend ok
I The: lead has been moreased n dteps 0f 2
" bk 3 Load Casz Mo & Max. Transverse Wind - | 93%. 100% and mamimeed fiov $ minotes a1 0% and finmd ok
- 8 Sanrday ITERIMS | yormal Vartical Loud- Wi, Line Bevistiaafi'y Thc. loiad {5 tAgeeH |

sed for | aninisle

dectricity Trawsmission
Compaay 5000

ar L]

Shatt Mar
Campsy LG

Power T/L Test Laboratory

R

e ARAR Tl w

End of Ponnak-e-Bakhteri Bivd., Shahrak-e-Chnds, PO.ROX : 14665/517 Tehran\ TRAN , Tel:(+98-21) 8807 9400, Fax: (+38-11) 3807 8296

e na.oc.r —

AT

Mivod Mesearch byl ’7
[
]
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all.. wc.. Power Transmission Lines *=. sc§ = sgy ~ _sGy
Specification
Tower Type DO/DT
Voltage 132kV
Circuit 2
) Constructionof132/33KVGridstationatALDREEZand
Project Name Associated132kVOverheadTransmissionLinefrom
IBRIGridstation
Client OMANELECTRICITYTRANSMISSIONCOMPANYS.A.O.C
Consultant MottMacDonald&CompanyL.L.C
Test Station NRI
Country of test station IRAN
Destruction at (HighWind:Max.LineDeviation(90°)100%
Testing Standard IEC60652
Testing Date 2016.03.16
LOADING TABLE OF "D9/DT" TOWER
Shield Wi
Loa:o(Zase Loading Description Conductor iel ire
1 Max. Transverse Wind - Max. Vertical Load - Max. Line Deviation (90°) 44,367 9,854 2,038 12,847 1,926 1,163
2 Max. Transverse Wind - Min. Vertical Load - Max. Line Deviation (90°) 44,367 | -4,166 2,038 12,847 -778 1,163
3 Max. Transverse Wind - Max. Vertical Load - Min. Line Deviation (60°) 33,111 9,854 2,038 9,637 1,926 1,163
4 Max. Transverse Wind - Min. Vertical Load - Min. Line Deviation (60°) 33,111 | -4,166 2,038 9,637 -778 1,163
14,238 4,531 11,529 4,171 889 3,288
5 Broken Wire in Case 1
26,620 5,912 1,223 7,708 1,155 698
14,238 -1,098 11,529 4,171 -196 3,288
6 Broken Wire in Case 2
26,620 -2,500 1,223 7,708 -467 698
10,862 4,531 14,121 3,208 889 4,027
7 Broken Wire in Case 3
19,867 5,912 1,223 5,782 1,155 698
10,862 -1,098 14,121 3,208 -196 4,027
8 Broken Wire in Case 4
19,867 -2,500 1,223 5,782 -467 698
9 Full Dead End Condition - Zero Degree Entry Angle - Max. Vertical Load 5,936 9,854 27,175 1,887 1,926 7,750
10 Full Dead End Condition - Zero Degree Entry Angle - Min. Vertical Load 5,936 -4,166 27,175 1,887 -778 7,750
11 Full Dead End Condition - 45 Degrees Entry Angle - Max. Vertical Load 25,152 9,854 19,216 7,367 1,926 5,480
12 Full Dead End Condition - 45 Degrees Entry Angle - Min. Vertical Load 25,152 | -4,166 19,216 7,367 -778 5,480
13 Stringing and Maintenance - Max. Line Deviation (90°) 5,765 5,912 8,153 1,644 1,155 2,325
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Istamic Republic of Iran Rel, tovcvmnen
Ministry of Energy

Date  2ccccniiiqies
Niroo Research Institute
INSPECTION REPORT - 004
Date :+ 16 March 2016
Suhject : Type Test = “D%-DT Tower”
Project name : Construction of 13233 kV Grid station at AL DREEZ and
Associated 132kV OHL from IBRI Grid station (Tender No. 106/2013)
Tower Type : D9-DT
Designer and Manufacturer (Type Test Client} : Gam Arak Ind. Co.
Client : Oman Electricity Transmission Company S.A.0.C.
Consultant + Mott MacDonald & Company L L.C.

Az per the approved procedure, the following load test was conducted as per [EC 60652 and approved loading

CASES.
5]
No. Day Date Load Case Remarks
| Load case Fo, | Brobpn Vere n Gase | The losd wes incicased 7 Seps of 400, irm, 159, BOAG, 7%,
1 Thursday 10012086 | Shield Peak & Comprestion Top Gross Aom | 100% ssd maintsined foi | e 100% and fund ok

| T o was morrased in sicps & 15%, 3, T30, G0, Fit,
L ease Mo 3-Broken Wik in Cass 1 et

1 | Thestsy | 0002008 | Tenson Top & Tenson Madie Cross A 100% o pafesians o maiviti R
i, Ling Deviation(0']

Lond case No.J:Brokan Wine m Case 1

¥ Thust iy 1040316 | Compreasion Top & Comprisssion Batiam
Ciats Aem Max . Ling Dewialion{%07)
i | T 1oad was sheceased  BEpE of 357, 5%, 3%, F0%, 5FR,
| e Mo 4 Broken Cane

i Tharsday 10.07.201% Il.:uad me&r. vimn !Ad:dil LN g smsinisined For | missaie 2 100 and found b
;cwu.ﬁmhu i Dhsuiittn 3]
| Load case Mo5 Full Dead End Conditon The lead wai mersased o vhe smpe of 230, 309, 79% | sad
5 Fadap 103280 | Jee Degroe Endry dngle .« Max Vet (mbye 31 mujdls compicims XARM (suaie crogs are)
Load

e e o vt |
F " wecardng b attached Miswtes of Meeting TOM03 N Type
Load cage Mo 5 Full Desd End Condiion
i | s | i5aisin | T Dopreetokyfaght-bow: vitcas. | 111 O HHDT T dnd ko s runty ot uomiining 1y
Lot The lood wan ncicased in the siaps of 13%, 0%, T9%. 90,
! A3 100% and mainenised fior | minper 32 | 90% and Gund ok
] o W 1 Load casc No 5 Pl Dead End Candlion 45 | The kad wah mereased in sieps of 15%, $0%, TH%, 90%, 03%.
7| Toestay | 899301 | Dagrees Emiry Angie - Mas, Vgitical Lona | 100% and muniined e | moaune 21 100% ard fued ok
| Laad Wind Thor bl sk ascrzased 1 epe of 237, 50, T9%, S0%, 95%,
A | Wedseday | 16003015 J&r_?ﬁ’l;”mr“ 060 ard asinizemed S 5 rmeisst 30 1007 and oumd ok
|

Ty T — —— T T TR
1 G el rmasiiaimed B | e @1 10EP% andl oo ol

T

Dhmsn Eleciricity Trammsnision Wiadi MacDhanald &
E Cumpiay 5.4 00C Campaay LLC

= Fi']

End of Poomsk-¢-Bakhiari Bivi, Shahrak-e-Ghodds, FOBOX ; 146657517 Tebran) IRAN ,'ﬁ!;,*!l-ll}ﬂﬂ G40, Fux: [+98-21) £R07 2%

WDfeawnilock =
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Power TransmissionLines = S6§ = SGY

s GISIL

Specification

Tower Type GMSL
Voltage 132kV
Circuit 2

Project Name

GolshanTabas-ParvadehCoalMineSS

Client .M..D.R.O
Consultant MoniranPowerConsultimgEngineers
Test Station NRI
Country of test station IRAN

Destruction at

(Wind&Ice)118%

Testing Standard

IEC60652

Testing Date

2015.11.24

ST,

2

S,

Loading Table Tower "GMSL" KG

(HAWK / AW) (OPGW g 10.5) [(HAWK CORE/AW)
Cr‘?se Loading Description
© V T L \ T L V T L
1 High Wind 935 | 544 0 454 | 188 0 343 | 122 0
2 Heavy Ice 196 (1275 O 123 | 695 0 95 579 0
3 Wind & Ice 1385 [1106| O 922 | 478 0 808 | 356 0
4 Broken in Heavy Ice 98 811 | 2241| 62 417 (2355 | 47 348 | 1808
5 Ice & Unbalance Wind 549 | 678 | 335 | 331 | 269 | 698 | 273 | 191 | 653
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1- ALL DIMENTIONS ARE IN mm

CLIENT :
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CONSULTANT:
[vionirargou e Uy BN Uy el
PROJECT:
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Gam oo
arak Ind. Co. Power Iransmission [incs  a SGY “» _SGY _say
Specification
Tower Type DS
Voltage 132KV
Circuit 2
; Construction of 132/33 KV Grid station at AL
Project Name DREEZ and Associated 132kV OHL from BRI
Grid station (Tender NO.TB 106/2013)
Client Oman Electricity Transmission Company
S.A.0.C
Consultant .Mott Mac Donald and Company LLC
Test Station NRI
Country of test station IRAN
3 " -
Destruction at 130% (TranS\'/ers'e Wind .qumal Vertical
Load Min.Line Deviation 0°)
Testing Standard IEC 60652
Testing Date 2015.10.18
LOADING TABLE OF “DS” TOWER
Loag Case Loading description Conductor Shield Wire
0. T V L T A% L
1 Max. Transverse Wind - Normal Vertical Load - Max. Line Deviation (2°) 4,156 | 3,875 | 978 1,305 | 820 762
2 Max. Transverse Wind - Min. Vertical Load - Max. Line Deviation (2°) 4,156 | 694 | 978 |1,305 | 206 762
3 Max. Transverse Wind - Normal Vertical Load - Min. Line Deviation (0°) 3,398 | 3,875 0 1,128 | 820 0
4 Max. Transverse Wind - Min. Vertical Load - Min. Line Deviation (0°) 3,398 | 694 0 1,128 | 206 0
o Broken | 2,671 | 2,215 (9,782 | 865 482 | 3,809
5 Broken Wire in Case 1
Intact 3,117 | 2,906 | 734 979 615 572
Broken | 2,671 | -317 | 9,782 | 865 -7 3,809
6 Broken Wire in Case 2
Intact 3,117 | 521 734 979 155 572
Broken | 2,386 | 2,215 (9,783 | 799 482 | 3,810
7 Broken Wire in Case 3
Intact 2,548 | 2,906 0 846 615 0
Broken | 2,386 | -317 | 9,783 | 799 -7 3,810
8 Broken Wire in Case 4
Intact | 2,548 | 521 0 846 155 0
9 Stringing and Maintenance - Max. Line Deviation (2°) 85 2,906 | 4,892 33 615 1,905
** Broken wire condition at any two attachment points: any two phase conductors or earth wire and one phase broken
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Niroo Research Institute

QW

Islamic Republic of Iran Ref, [
Ministry of Energy
Date e

Power I'ransmission [incs . SGY

Date
Subject
Project name

Tower Type

Designer, Manufacturer and test Client

Client
Consultant

INSPECTION REPORT - 004

: 18 October 2015
: Type Test — D8 Tower”

: Construction of 132/33 kV Grid station at AL DREEZ and
Associated 132kV  OHL

from [BRI Grid

{lender No. TB 106/2013)

: DS

: GAM ARAK Ind. Co,

: Oman Eleetricity Trunsmission Company 8.A.0.C,
: Mott MacDonald & Company L.L.C.

As per the approved procedure, the following load test conducted with reference 1o load ease mentioned:

station

Load Case

iire of Shisld Paak In
Maw. Transverss Wind- Normal Vertical Load
Min Line Devistion(d | o

Load Caze Ne 2 Broken Wirs of Compression
Bottem Cross Arm In Max. Trangverse Wind -
Marmal Wartical Load Min, Ling Dewl atenil |

Load Case Mo 2 Broken Wire of Compression
Bettom Gross Amn In Max. Transvesse Wind -
Mgrnal Varical Load Min. Line Deviagion{d)

Remarks

Thie load was reased \n Steps OF 5%, S, 15%, Wrke, 95%,
110% and mamtained for 5 manute an 100% and found ok

The lead was increased (nthe gepe of 15% 3% 73% . and
fatlure a1 hottom XARM occermed @t B3% of loading and 1west
siopped

Aller repa ol memher by increse the number of bolis al
Fetierm and middle SARM The losd wes neresed a1 steps of
5%, St TEH. WL 35% Sane rype ol lalire sl botiom
KARM necurred or 8% of heding smd wsi s

Load Case Mo 2 Broken Wirs of Cempression

Monm al Wertical Load Min, Line Deuiatan(®]

oad Gose Ne 3 Broken Wire of Camprassion
Migéle Cross Arm In Max. Transverse Wind -

Eoom Cross Anm ln Mas, Fransverse Wind - |

["afier reparr by l.u.trrtn!!m!, e mze ol (olleasing maim e mbers,

ot hatcom XARM from L75xT5e%H 10 L 00 WnaH
= ot maddie X ARNM froem A0 H 0 L0 TH
<ot pop XARR Trom [914006 H o IR0 TH (ehanged (o
deragn |
Thie b was wereased in ghe supe ol 23%, 50 1%, Wil
G3%, KM and mumtancd fr 5 msaude sl |0 and foond ok

T i wiis (nereised o gens ol 28%, S0P T5%, 009, W3,
10 conied maistinned fon 5 vimite a1 | 005G and tsund ok

Load Case Ho 4. Max Transverse wand -Min,
Nande 2, Line Oeviation{2')

Load Cate Mo 5 Mas Transvorse Wind -
Normal Vertical Load- Mex. Line Deviationf'y

The oo was moreased in sops of 5%, 500, 75%, W%, 5%,
A7 sl i ed {c_.l_:i_nnmlzat | 0% andd Boumad ok

[ The load was increased in steps of 2%, 100, T5%. 9, 5%,
1005 aind maintained for 5 manuie at 100% and found ok

Sk
Da Date
NG‘ y - — s e
| Lowd Cowe o 1 Brok
| T hursday 15092005
2| Thursday 1509 205
3 Freaay 1 D 2015
4 Sawrday 17.002015
5 Saturday 1TR 205
o g et
i [ Saluiday 1708 21115 Nartical Losd-
7 Saturday 17003015
| B Sanrday ITE920SE

Load Cesz No & Max, Transverge Wind -
Woimzl Vertical Load- Min Line Devistisn( D]

The lead has been increased 1n sieps of 2Z5%, 5%, 73%, W%,

D%, 100% and mainiaaned for 3 minues 2t 100% and fourd ok
The load 15 ing: 1l m ed for | minute

fiman Flecbriciey Trawsmission
Campant 5.0 0

More M
Camm iy LR,

NRI

Powar T/L Test Laboratory

-
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O
Specification
Tower Type M4S03
Voltage 63 /230 kV
Circuit 4
Project Name Alamdeh - Hasankeif
Client Mazandaran Regional Electric Co.
Consultant Mashanir Co.
Test Station KEC (VASHI)
Country of test station India
Test Station Web Site www.asp/towertesting.asp
Destruction at 105% (High Wind)
Testing Standard IEC 60652
Testing Date 2008.11.30

Ullimate Loads Value (kp)
230kV Conductor 63kV Conductor

T Sasc
oad Casc S| SZ

Direction

ClL | C2 | C3 | C4| C5| Ce C7 | C8 | CY [Clo|Cll]|Cl2

<

230 | 230 [ 1940 | 1940 | 1940 | 1940 | 1940 | 1940] 935 | 935 | 935 | 935 | 935 | 935
High Wind | t | 404 | 404 (2370 2370| 2370 | 2370 | 2370 | 2370 | 1541 | 1541 | L5341 | 1541 | 1541 ] 1541
| 0 0 0 0 0 0 0 0 0 0 0 0 0 0
v 1076 1076 | 4752 | 4752 | 4752 | 4752 | 4752 | 4752 3180 | 3180 | 3180 | 3180 | 3180 | 3180
Heavylece | t | 191 | 191 [ 766 | 766 | 766 | 766 | 766 | 766 | 470 | 470 | 470 | 470 | 470 | 470
| 0 ] 0 0 0 0 0 0 0 0 0 0 0 0
v ] 696 | 696 | 4176 4176 | 4176 | 4176 | 4176 | 4176 | 2418 | 2418 | 2418 | 2418 | 2418 ] 2418
Wind & lec] « | 667 | 667 | 2222|2222 | 2222|2222 2222| 2222 1750| 1750 | 1750 | 1750 | 1750 | 1750
| 0 0 0 0 0 0 0 0 0 0 0 0 0 0
v | 415 | 415 | 2550 | 2550 | 2550 | 2550 | 2550 | 2550 ) 1275|1275 | 1275 | 1275 | 1275|1275
Low Wind | « | 826 | 826 | 2105|2105 | 2105|2105 | 2105 | 2105 | 1368 | 1368 | 1368 | 1368 | 1368 | 1368
| 0 ] 0 0 0 0 0 0 0 0 0 0 0 0
v | 538 | 1076 | 3623 | 4752 | 4752 | 4752 | 4752 [ 4752 | 2410 | 3180 | 3180 | 3180 | 3180 | 3180
Broken Wire] 95 | 191 | 574 | 766 | 766 | 766 | 766 | 766 | 351 | 470 | 470 | 470 | 470 | 470
1 13648 0 |4390| 0O 0 0 0 0 [3133] 0 0 0 0 0

v | 492 | 492 | 2501 | 2501 | 2501 | 2501 | 2501 | 2501 | 1354 | 1354 | 1354 | 1354 | 1354 1354
t | 586 | 586 | 970 | 970 | 970 | 970 | 970 | 970 | €21 | 621 | 621 | 621 | 621 | 621
1] 844 | 844 [ 1214 1214 | 12141214 | 1214] 1214] 865 | 865 | 865 | 865 | 865 | 865

w
0

Balanced
Langitudinal




NOTES

1- ALL DIMENTIONS ARE IN mm

CLIENT :

VIAZANDARAN REGIONAL ELECTRICITY CO.

CONSULTANT :

MOSHANIR

PROJECT :

ALAMDCH - FASANKIF 638230 kV

TOWER TYPE :
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aTE VIERD TOWER TEST DRG. NO. ESETREST.Z
'Wam-mm ] TOWER TYVE "S505~ LT NO, 1 OF 2
TR Y G R TRANGWEOION LINE (ALAVDER TASANE o %———]
i DONTRACTOR : GAM ARAK KD, CO.
- |
e T L i
TESTOATA —ERTiES . ]
24 WS04 § 01 T1 - BAGIC TOWER BOUY PART 1 (Pt
24 WSO S0 T4 - BASIC IOWER BOIFY PART 2 50P2 i
24 WASOR & 03 T1 - BASIC TOWER BODY PART 3 98P2) |
2645035 04 T4 - J0M BCDY EXTH !
M NS0T 05 T - M LEGEXTN, |
. . |
DATE OF TESTHG @ 20m Nnsewminy - ‘.!“Dor.&rmll 2008 g
REFEERNTATIES FITNESSING TEST -
........... TREATESTHG SRR . .
T kg Taaana (VASHITESTING STATION}
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Specification
Tower Type M4T10
Voltage 63/ 230 kV
Circuit 4

Project Name

Alamdeh - Hasankeif

Client Mazandaran Regional Electric Co.
Consultant Maoshanir Co.
Test Station NRI
Country of test station Iran

Test Station Web Site

www.nri.ac.ir

Destruction at

112% (Balanced Longitudinal)

Testing Standard

IEC 60652

Testing Date

2008.11.30

@)

‘”M_S.G.Sl.

© e __

 _SGY

2 Ultimaic T.oads Valuc (kg)
Load Case é s 5 230k V Conductor 63kV Conductor

[=) B Cl C2 C3 C4 CS C6 C7 C8 C9 C10 Cll Cl12

v 304 304 2509 2509 2509 2509 2509 2509 1384 1384 1384 1384 1384 1384

[ligh Wind i 750 750 3952 3952 3952 3952 3952 3952 2508 2508 2508 2508 2508 2508
| 0 0 0 0 0 0 0 [ 0 0 0 0 0 0

v 1434 1434 6259 6259 6259 6259 6259 6259 4378 4378 4378 4378 4378 4378

Heavy lce t 636 636 2550 2550 2550 2550 2550 2550 1560 1560 1560 1560 1560 1560
| 0 0 0 0 0 0 0 0 0 0 0 0 0 0

v 927 927 5452 5452 5452 5452 5452 5452 3412 3412 3412 3412 3412 3412

Wind & Tee i 1298 1298 4906 4906 4906 4906 4906 4906 3283 3283 3283 3283 3283 3283
1 0 0 0 0 0 0 0 0 Y] 0 0 0 0 (1]

v 415 415 3481 3481 3481 3481 3481 3481 1888 1888 1888 1888 1888 1888

Low Wind t 826 820 3999 3999 3999 3999 3999 3999 2420 2420 2420 2420 2420 2420
| 0 0 0 0 0 0 0 0 0 0 0 0 0 0

v 717 1434 4752 6257 6257 6257 6257 6257 3351 4378 4378 4378 4378 4378

Broken Wire i 318 636 1913 2550 2550 2550 2550 2550 1170 1560 1560 1560 1560 1560
| 3648 0 7315 0 0 0 [1] 0 4475 8] 0 0 0 0

Balanced v 492 492 3251 3251 3251 3251 3251 3251 1943 1943 1943 1943 1943 1943

Longitudinal t 586 586 2374 2374 2374 2374 2374 2374 1464 1464 1464 1464 1464 1464

- | 844 844 3423 3423 3423 3423 3423 3423 2440 2440 2440 2440 2440 2440
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NOTES
1- ALL DIMENTIONS ARE IN mm

CLIENT :
VIAZANDARAN REGIONAL ELECTRICITY CO.

CONSULTANT :
MOSHANIR

PROJECT :
ALAMDCH - FASANKIF 638230 kV

TOWER TYPE :

M4T10
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O
Specification
Tower Type M4T30
Voltage 63/ 230 kV
Circuit 4
Project Name Alamdeh - Hasankeif
Client Mazandaran Regional Electric Co.
Consultant Moshanir Co.
Test Station NRI
Country of test station Iran
Test Station Web Site WWW.Nri.ac.ir
Destruction at 106% (Wind & Ice)
Testing Standard IEC 60652
Testing Date 2008.11.30

Ultimate Loads Value (ke)

o
2 230kV Conductor 63kV Conductor

[oad Casc | sl 0
A 1 cl C2 | C3 | C4 | C5 | Co| C7T | C8 | C9|Clo|Cll|CI2
v 304 | 304 | 2843 | 2843 | 2843 | 2843 | 2843 | 2843 | 1384 | 1384 | 1384 ] 1384 | 1384 | 1384

tligh Wind | ¢ | 1584] 1584 | 7816 7816 | 7816 | 7816 | 7816 | 7816 [ 4740 | 4740 | 4720 4740 | 4740 | 4740
| 1] 0 [0} 0 3] 0 0 1] 0 [0} 0 [0} 0 0
v | 1434] 1434 | 6593 | 6593 [ 6593 | 6593 | 6593 | 6593 [ 4375 [ 4378 | 4378 [ 4378 | 4378 | 4378
Heavy lee | o | 1888 1888 | 7573 | 7573 | 7573 | 7573 | 7573 [ 7573 | 4633 | 4633 | 4633 | 4633 | 4633 | 4633
1ol ololololololoflololo]lolofo
v | 927 ] 927 | 5018 ] 5918 5018 | 5918 [ 5018 | 5918 | 3412 | 3412 | 3412 3412 | 3412 [ 3412
wind & tee| 1 [ 2753 2753 [10864] 0864 hogea 1 dgeat0d0a108b4 | 6734 | 6734 | 6734 [ 6734 | 6734 [ 6734
1ol oflololo|lololoalo]o|of]o]]o]fo
v | 415 | 415 [ 3877] 3877 3877 | 3877 [ 3877 | 3877 | 1888 | 1888 | 1888 ] 1888 | 1888 [ 1888
Low Wind | t | 1885] 1885 | 8394 | 8394 8394 | 8394 | 8394 | 8394 [ 4780 [ 4780 | 4780 [ 4780 | 4780 | 4780
1ol olololo]o]olololololo]o]o
v | 717 | 1234 5087 [ 6593 [ 6593 | 6593 | 6593 | 6593 | 3351 [ 4378 | 4378 [ 4378 | 4378 | 4378
Broken Wird ¢ | 044 | 1888 5630 | 7573 | 7573 | 7573 | 7573 | 7573 | 3475 | 4633 | 4633 4633 | 4633 | 4633
| 3648 0 7287 0 0 0 0 1) 4458 [0} 0 4] 0 0
v | 492 | 492 | 3591 ] 3501|3591 | 3501 [ 3501 [ 3591|1943 [ 1943 | 1943 [ 1943 | 1943 | 1943
Liﬁiﬁfﬂﬂ o | 1418] 1418 | 5744 | 5744 5744 | 5744 | 5744 | 5744 3346 | 3346 | 3346 | 3346 | 3346 | 3346
1] sa1 | sar [3a10] 3410 3410 3410 | 3410 | 3410] 2430 | 2430 | 2430 | 2430 | 2430 | 2430
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NOTES
1- ALL DIMENTIONS ARE IN mm

CLIENT :
MAZANDARAN RFGIONAI FI FCTRICITY CO.

CONSULTANT :
MOSHANIR

PROJECT :
ALAMDEH - HASANKIF 638230 kV

TOWER TYPE :

M4T130
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Specification
Tower Type M4T60
Voltage 63/ 230 kV
Circuit 4

Project Name

Alamdeh - Hasankeif

Client Mazandaran Regional Electric Co.
Consultant Moshanir Co.
Test Station NRI
Country of test station Iran

Test Station Web Site

www.nri.ac.ir

Destruction at

108% (Wind & Ice)

Testing Standard

IEC 60652

Testing Date

2008.11.30

Tower Type: MATED TABLE OF I.JLTlh'IﬁTE LOADS (KiE)
Shilnd Prak 233 KV &3 KV G T
Case| Description of Loading Loading Type 1 Sj =] = = Bl Gﬁd_ n = =] 5 =]
it Hi e | SR | SEME | PRES | Guan | B4R | DRAS ] 1384 | 15354 1304 | 13t
Trarserss z‘ﬂ.‘ 2707 [ 1309113061 [ 1300t | 13051 | 13061 § 13091 775 | T&E TS | TETD
1 High Weed Longiudna =] [1] [x] a [ =] a [ [x] [x]} [=]
Wdnd on Tower 5‘:6“.'-‘\"-{ 6 prryechec aies of wirmasd feos
il Lesd 11 times toweer weight _
‘Wartica 1434 | 1434 | 5853 | 6503 | B30 | S5a3 4375 | 4378 | 4378 | 4375 | 4378 | 4378
W5 | eaa | 14600 1o | 140 14630 A | B | BEAT | 0T | BeGd | BEST
2 Heavy oo 1} [ [l T ] 1 [0 [i] ] [N [{] [4]
Tl o) PRCpTed @ W ol weTeaid lace
1 |||—H|m.efwg; m
Ve SIT | 927 | Sods | 5998 § BO4E | 5543 | BB | BOE | 3d44Z | 3410 | 3447 ] 3443 | 3842 | 3442
Trafraveiss ATOT | ATET 1007 [ 1947 19147 | 1507 [ 15747 7| 1158s| 115Aa] 17553 11663| 11583) 115E3]
3 Wind & ke Langiudng [ 5] ] =] ] [ 5] [ [x] a [ [x] [1]
Vind on Tower | 200 KgimZ on projeciad arca of winward faoe
Dhare] Lo 1 1 i Mrasar wﬁu,lu Iei 1 51
P Wil EEET] Do | Coard | Get) | Boes | wkad | acen | 4are | 4di5 | aarh | dare
i B Transverse A4 {14301 430 Adma0] 73 | Beet | Baed | Seed | Bom | B
4 or Longudaa [=] a 4323 [=] a 4 [<] [=]
Wlnd on Tower
T¥cond + aln.&’_,a-uJ T L]
e AEET] 8503 [C=rE] 310 | 3040 | 3030 | 3010
it Trarsvenss ] % 'H'f.l."' 14E30) a [ [=] a
5 rf:'ﬁ::".,;;fm Longtugne: | 0 o ] o a o g5 | e | b | past
b Wind (h Temer oI il Tace
Senid Load e —
Weftia =0k fas || A | BRed | EReG | 3040 | 3090 | 3090 8 3090 | 3080 | A0
Full Bead End Trafcwerast 4650|1463 | 14830 14630 18630 146300 &5 | G330 | B30 | 630 | 4350 | B350
] -ﬁﬁ'uwlﬁzﬂﬁ'-'l Longiudns [} [{] a 1 [5] 0 | =330 ] axa0 | eaa0 | &350 | G330 | A3E0
- Wi on Towwer | T Mpisd on projeaciet afaa of weimeand fece
Dead Load 11l vy waight
ety B | SR | oSG | a%an | AL | aeih 155 | A50H | 4008 ] 4008 | T3 | 4308
i - Transversa 0 [=] [1] [x] a o L == O sl =
¢ ull D) End e L S e e e e ~tl M- E R
Hio Angle (23040} Longiudnal .."‘JL'E 3.1'.45 14630| +0c30] 145300 14630| £4530] 14630] O [x] a
Wl an Towsed | 0 Sgh=lt pn propscied mesa of wamsand ace
Dhead Liad 1.1 tistos iosor weight
‘gt O | 95E | &EAL | 4585 A0HG | 4555 | 4685 | £373 | 457 | 45376 | 4375 | 4378 | 4378
Eull Cend End Transyeres oD | 80 !NJE\ e 0 10005 | 1045 ) Tooas S | Bt | B ] e U:I::\" B
a 45 B KN Longiudna | 3550 | 2580 [ 1055 wrs5) k] Tlen] 10 [ [¢] ] [ [+] [{]
Wired 0 Tower | 0 ¥gi=d on =i aeea of weTwarnd face
D Lioad 11 hmesy hrser wagh
Uphfoating nonddions
83 Other Cazes \'.'A:lgl.-e High Vind
Manierancs and Htnging Loy
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Specification
Tower Type LS03 (Light Suspension)
Voltage 400kV
Circuit 1

Project Name

Rivash- Sabzevar

Client Khorasan Regional Electric Co.
Consultant Moniran Co.
Test Station KEC (VASHI)
Country of test station India

Test Station Web Site

www.kecrpg.com/asp/towerTesting.asp

Destruction at

110% (Wind & ice)

Testing Standard

1EC 60652

Testing Date

02.03.2007

¢

Loading Table
Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 3859 | 3234 - 640 373 -
2 | Heavy ice 852 7406 - 209 1607 -
3 | Wind & ice 4665 | 8264 - 1402 | 1565 -
4 | Broken wire in case 2 639 6014 | 4883 | 105 946 3995
5 [ Unbalanced ice & wind | 1794 | 4647 | 2208 | 450 760 1922
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NOTES
1- ALL DIMENTIONS ARE IN mm

CLIENT :
KHORASAN REGIONAL ELECTRICITY CO.
CONSULTANT :

MONIRAN
PROJECT :
T T T m— |
TOWER TYFE :

LSO3 [Fam---

Basic Body=21800

ATBO0

5, 10 & 15 m Bady Extans
1

2-11 m Leg Extermion
1

TRANS FACE LONG FACE




Eal.l‘” Ind. Co. Power Iransmission Lincs “aw SG§ % _SG§

KECINTERNATIONAL LTD.
TRANSASIA BLDG CHANDIVAL] , MUMBAI-400072

TOWER TEST REPORT

PURCITASER: GAM ARAK INDUSTRIAL CoOx, IRAN
STHUCTURE: 00 WV S0 SUSPENSION TOWERRTYPE “LS03”
PROIECT: SHADMENR - KHALILABAD TRANSMISS[ON LINE (00 KY 5/C)

TOWER TEST REVORT - 935/ 1EST-1
e R e e SR Cr AN e e g T

THIS IS THE PRIVATE PROPERTY OF KEC INTERNATIONAL LTD AND WITHOUTY THEIR CONSENT
MUST UNDER NO CIRCUMSTANCES BE SHOWN OR GIVEN TO THIRD PARTIES. ALL LEGAL RIGHTS
RESERVED.
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Specification

Tower Type HS10 (Heavy Suspension)
Voltage 400kV
Circuit 1

Project Name

Rivash- Sabzevar

Client Khorasan Regional Electric Co.
Consultant Moniran Co.
Test Station CPRI
Country of test station India
Test Station Web Site WWW.Cpri.in
Destruction at 97% (Wind & ice)
Testing Standard IEC 60652
Testing Date 15.02.2007

Loading Table

Conductor Loads (kg)

Shield Peak Loads (kg)

No. Load Case
Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 5369 | 3234 - 942 373 -
2 | Heavy ice 2837 7406 - 696 1607 -
3 | Wind & ice 4665 | 8264 - 1402 | 1607 -
4 | Brokenwireincase 2 | 2128 [ 6014 | 4883 | 348 946 | 3995
5 | Unbalanced ice & wind | 3259 | 4647 | 2208 | 778 760 1922
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HOTES

1= ALL DIMENTIONS ARE IN mm

CLIENT

EHORASAN REGIONAL ELECTRICITY CO.

FROJECT :
400 WY MEAVY SUSPENSION SINGLE CIRCUTT ToWEs|

CONSULTANT :

MONIRARN

TOWER

TYPE :

HS10

*

Gam......

Basic Body=21800

12300

5. 10 & 15 m Body E

2411 m Lag Exiension

11000

COMBINATIONS OF LEQ EXT. AND BASIC BODY WITH 16 m BODY EXT




Eam‘“" Ind. Co. Power I'tansmission [incs “a SGY
\
/f’ )
TOWER TESTING STATION '
MECHANICAL ENGINEERING DIVISIO|
CENTRAL POWER RESEARCH INSTITUTE AN
P.B.NO.8088, EADASHIVANAGAR SUB P.O 'QAB L Accred‘ted
PROF.SIR.C.V.RAMAN ROAD, BANGALORE - 560 080, INDIA. { abareieny
Phione: + 91 (D) 80-2360 4664 Fax : 080 — 2360 4664, 2360 1213 T-0009
TEST REPORT
Sheet 01 of 21
Test Report Number TR.No, CRTL/MED/TTS/2006/S10/GAIC/T-12/2006-07,
Dated:15.02.2007
Hame & Address of the Cusiomer GAM ARAK INDUSTRIAL CO.,

Post Box No.-38135 / 986
13™ Km, Tehran Road, Chipal St.,

Arak — lran. Y

Reference: Email Datod:28,10.2006 &
Customer Request Form Dated:04.01.2007

Name & Address of the Manulacturer GAM ARAK INDUSTRIAL CQ.,
Post Box No.:38135 / 886
13" Km, Tehran Road, Chipal St.,
Argk = [ran.

Final Owner:

KHORASAN REGIONAL ELECTRIC COMPANY (K.R.E.C),
Mashad, Iran.

Contractor of the Project: ETANIR, Mashad, Iran.
Consultant: MONIRAN, Mashad, Iran.

Partlculars of Sample Tested 400kV S/C Type “HS-10" Tower
with +11m Leg Extension & +15m Body Extension.

Conditlon of Sample on Recelpt i Mew, Galvanised

Tyoe :  Nol Applicable

Designation :  Not Applicabla

Serial Number 1 Erection Mark: "HS, HSE & HSL",

Number of samples Tested : One

Date(s) of Test(s) : & Verification of Load Calls; 28" December 2006

. Rigging Arrangements: 02™ & 03" January 2007

c. Dimensional Verification of Tower Parts:
20" December 2008 & 63" January 2007

d. Tower Load Tesl: 04™, 057 & 07" January 2007

8, Machank:ul Strength Test 0! Tower Parts:
23" & 24" January 2007

CPRI Sample(s) Code No. ;. MEDTTS200650010
! i) —
ém i\
(D.REWVANNA} (P.Kﬂl\Hmu RT‘I-M
Test Engineer Jolnt Director

AUTHORISED SIGNATORIES
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Specification
Tower Type T30 (Tension)
Voltage 400kV
Circuit 1

Project Name

Rivash- Sabzevar

Client Khorasan Regional Electric Co.
Consultant Moniran Co.
Test Station KEC (VASHI)
Country of test station India

Test Station Web Site

www. kecrpg.com/asp/towerTesting.asp

Destruction at

100% (ice & normal wind)

Testing Standard

[EC 60652

Testing Date

27.03.2007

Loading Table

Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 9794 4481 - 1789 466 -
2 | Heavy ice 8426 9696 - 2068 2009 -
3 | Wind & ice 15348 | 10927 - 3949 1956 -
4 | Broken wireincase2 | 6319 | 7956 |[8139] 1034 | 1205 | 3995
5 | Unbalanced ice & wind | 7426 6247 | 6309 | 1701 950 1922
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NOTES
=

ALL DIMENTIONS ARE IN mm

CONSU

CLIENT :
KHORASAN REGIONAL ELECTRICITY CO.
LTANT :
MONIRAN
PROJECT :
400 k¥ TENEION SINGLE CIRCUIT TOWER :
TYPE

TOWER

T 3 0 Gam......

TOTAL HEIGHT OF TOWER = 51500 mm

TOTAL HEIGHT OF BASIC BODY = 25500 mm

17831

2500 ——2500—

15 M BODY EXTENSION

15000

4500

— 3000

11 m Leg Extongion ————

11000

TRANS FACE

COMBINATIONS OF LEG EXT. AND BASIC BODY WITH 15 m BODY EXT.

LONG FACE




Eamm- Ind. Co. Power Itansmission [incs " SG§ = _SGY

KECINTERNATIONAL LT D

TRANSASIA BLDG CHANDIVALI, MUMBAI-400072

[es555955553585555555555555555895555 555555 5555555555855595 5555555 5455953555IF 555 55$8955395555555558556%

TOWER TEST REPORT
PURCHASER: GAM ARAK INDUSTRIAL CO., IRAN
STRUCTURE: 400 KV 5/C TENSION TOWER TYPE “T30"
PROJECT: SABZEVAR - RIVASH TRANSMISSION LINE (400 KV S/C)

TOWER TEST REPORT :- 935/TEST-2

THIS 15 THE PRIVATE PROPERTY OF KEC INTERNATIONAL LTD AND WITHOUT THEIR CONSENT
MUST UNDER NO CIRCUMSTANCES BE SHOWN OR GIVEN TO THIRD PARTIES, ALL LEGAL RIGHTS
RESERVED.

&
o




¥C 'ON




am......

¢

2080

%,

Power T'ransmission [.ings  aw

Type g 160

Specification
Tower Type T60 (Tension & Dead End)
Voltage 400kV
Circuit 1

Praject Name

Rivash- Sabzevar

Client Khorasan Regional Electric Co.
Consultant Moniran Co.
Test Station NRI
Country of test station Iran

Test Station Web Site

www.nri.ac.ir/en/osts_en.asp

Destruction at

97% (ice & normal wind)

Testing Standard

IEC 60652

Testing Date

26.09.2007

5& s

 _SGY

Loading Table
Conductor Loads (kg) Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long

1 | High wind 15767 | 4481 - 2980 466 -

2 | Heavy ice 16278 | 9699 - 3995 2009 -

3 | Wind & ice 26321 | 10927 - 6589 1956 -
4 | Broken wire in case 2 12208 | 7956 9139 | 1997 1205 3995
5 | Unbalanced ice & wind 13219 | 6247 6309 | 2997 959 1922
6 | Dead end in case 2 - 4848 16278 - 1005 7989
7 | Dead end in case 2 with 60 8139 | 4848 | 14097 | 1998 | 1005 | 6919

degrees angle

g
%

©_

_seq




TOTAL HEIGHT OF BASIC BODY=25500

17831

NOTES
1— ALL DIMENTIONS ARE IN mm

CLIENT :
KHORASAN REGIONAL ELECTRICITY CO.
CONSULTANT :

MONIRAN
PROJECT :
400 WY TERSHH & DEAD END SINGLE CIRCUTT TOWER :
TOWER TYFE :

Tﬁ@ Gam......

5000 ——— 88005600

g
|
;o

:
|
§
Ly
|

TRANS FACE LONG FACE

COMBINATIONS OF LEG EXT. AND BASIC BODY WITH 15 m BODY EXT.
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Specification
Tower Type LSDO3 (Light Suspension)
Voltage 400kV
Circuit 2

Project Name

Aboutaleb Substation — Koohsangi

Client Khorasan Regional Electric Co.
Consultant Moniran Co.
Test Station EUCOMSA
Country of test station Spain

Test Station Web Site

WWW.Eeucomsa.es

Destruction at

120% (high wind)

Testing Standard

IEC 60652

Testing Date

22.05.2007

Loading Table

Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 4178 | 2988 - 765 350 -
2 | Heavy ice 970 9990 - 254 2653 -
3 | Wind &ice 5187 9407 - 1694 2055 -
4 | Broken wire in case 2 728 8067 | 5557 | 127 1592 | 4844
5 | Unbalanced ice & wind | 1917 | 4944 | 3334 | 535 929 1894




Basic Body 43200

3000 24001

100

B Ol |

10600

4487 —

6113

= 4
KX

100

10000

15000

—— 211 m Leg Extensions—————»5, 10.& 15 m Body Extensi

11000

TRANS FACE

COMEINATIONS OF LEG EXT. AND BASIC BODY WITH 18 m BODY EXT

NOTES
1— ALL DIMENTIONS ARE IN mm

CLIENT :
KHORASAN REGIONAL ELECTRICITY CO.

CONSULTANT :
MONIRAN

PROJECT :
400 &V LIGHT SUSPENSION DOUBLE CIRCUIT TOWER

TOWER TYPE :

LSDO03

Gam......

X I

LONG FACE
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Tower Testing Station
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|GAM ARAK INDL

[Abootable & Kod
100 kV Double Ci
14

LighﬂSuspens!
11

éctricity

Company

[
: nsultants

Europea de Construcciones Metalicas, S.A.
Crta. A-376, km. 22

Apartado 39
41710 Utrera, Sevilla (Espana)
Tfn. 34 95 5867961
Fax. 34 95 4860693
WAVW. SUCOMsa.es
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Specification
Tower Type TD30 (Tension)
Voltage 400kV
Circuit 2

Project Name

Aboutaleb Substation — Koohsangi

Client Khorasan Regional Electric Co.
Consultant Moniran Co.
Test Station KEC (VASHI)
Country of test station India

Test Station Web Site

www.kecrpg.com/asp/towerTesting.asp

Destruction at

105% (ice & normal wind)

Testing Standard

IEC 60652

Testing Date

28.01.2008

Loading Table
Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 13830 | 6705 - 3019 583 -
2 | Heavy ice 9591 | 18376 - 2508 | 4422 -
3 | Wind &ice 16119 | 18032 - 4400 | 3425 -
4 | Broken wireincase 2 | 7193 | 15170 | 8949 | 1254 | 2653 | 4680
5 | Unbalanced ice & wind | 7778 | 9964 | 6086 | 2000 | 1547 | 1894
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MONIRAN

400 kV TENSION DOUBLE CIRCUIT TOWER

1= ALL DIMENTIONS ARE IN mm
TOWER TYPE :

KHORASAN REGIONAL ELECTRICITY CO.

CONSULTANT :

NOTES
CLIENT :
PROJECT :

TD30
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COMBINATIORS OF LEG EXT. AND BASIC BODY WITH 18 m BODY EXT.
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3" Floor, Transasia House,
Chandivall studio Road,
Chandivaii, Mumbai ~400072

India.
Ph: 91+22+66406312
Fax: 31+22+G6406438

Drg No: 843/Tesi-1

ShestNo: 2 of 2

The following Tests were camied out successfully on the 27-1-08

1~ Skid bolt test, as per Load Case 2 (Heavy lce)

2- Load Cese 2 (Heavy lce)

3- Load Case & (UNBALANCE ICE & WIND)

4- Load Case 4 (BROKEN COMPRESSION SHIELD PEAK)

Load Case 5 (BROKEN COMPRESSION MIDDLE CROSS ARM)

&  Load Case 1(High Wind)

7- Load Case 2 (lce & Normal Wind) (Destruction test)

The tower wilhsiood the load after waiting peried of 1 minute at 100% for load Case No 3 (Test na 7}
During destruction test the tower withstood upto 105% of design load. Afler applying load for 110% ,
Leg member no. 12028 buckled at +15.0m B.E level. Loads were released and the tower test was

declared successful.

APPROVED BY:

MrMohsmmadReza Naserian Riabt

SIGNATURES

APPROVED BY:

q

Ms. Marvam \bnlsl Hunm Mood

AFP RDVE'D BY

I 4 2

Mr. Maohanioad Jahanaray

3

Mr.amir Golshani

y

(FOR HONIWO_) (FOR MCINIIU'.N €0)) (FOR GAMARAK IND, CO.} IND. CO.)
' | f P e Il o]
Nz
[ % g‘{, Ar L ii{h}" e
Ml Mn-lum ezi GTforhani

{FOR GAMARAK IND ca.)

F-11B-10: 30/4 /08

OPRPG

www. kecrpg.com
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Eamw Ind. Co. Power Itansmission [.incs % _SGS. % _SGY > _8G§
Specification
Tower Type TD60 (Tension & Dead End)
Voltage 400kV
Circuit 2

Praject Name

Aboutaleb Substation — Koohsangi

Client Khorasan Regional Electric Co.
Consultant Moniran Co.
Test Station SERC
Country of test station India

Test Station Web Site

WWW.sercm.ord

Destruction at

105% (ice & normal wind)

Testing Standard

TEC 60652

Testing Date

27.10.2007

Loading Table

Conductor Loads (kg) Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long

1 | High wind 22920 | 6980 - 5357 583 -

2 | Heavy ice 15377 | 9569 - 3840 1659 -

3 | wind &ice 26931 | 18407 - 7205 | 3425 -
4 | Broken wire in case 2 13896 | 15445 | 8023 | 2423 | 2653 | 4196
5 | Unbalanced ice & wind - 9326 | 18528 - 2211 | 4846
6 | Dead end in case 2 with 60 degrees angle | 9264 9326 | 16046 | 2423 2211 | 4196
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MONIRAN

TD60

1= ALL DIMENTIONS ARE IN mm

CLIENT :

KHORASAN REGIONAL ELECTRICITY CO.

CONSULTANT

400 kY TEMSION & DEAD EXD DOUNLE CIRCUTT TOWER

TOWER TYPE :

PROJECT :
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COMIEATIONS OF LEG EXT. AND DASI BODY WITH 15 m BODY EXT.
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Eamm Ind. Co. Power Transmission [.incs

Q

m For restricted use only
()

R INA DY C F R Project Number : 1124 41
1R Month & Year : November, 2007

TEST REPORT ON

400KV D/C TENSION & DEAD-END TOWER TYPE “TD-60"
WITH +15m BODY AND +1tm LEG EXTENSION

RIEPORT PREPARED FOR
CLIENT

GAM ARAK INDUSTRIAL COMPANY., IRAN

PURCHASER

KHORASAN REGIONAL ELECTRICITY COMPANY, IRAN

Tower Testing & Research Station
Structural Engineering Research Centre, Chennai
(Council of Scientific & Industrial Research)
CSIR Campus, Taramani, Chennai 600 113
November, 2007
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Specification
Tower Type LSHO3 (Light Suspension)
Voltage 400kV
Circuit 1

Project Name

Bahraman- Yazd

Client Yesb Aspionsl 31sotio Do.
Consultant Moshanir CO.
Test Station CELPI
Country of test station Romania

Test Station Web Site

www.romelectro.ro

Destruction at

115% (high wind 45 degree)

Testing Standard

IEC 60652

Testing Date

30.10.2004

Loading Table
Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case
Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 3788 | 3524 - 510 300 -
2 | Heavy ice 941 11725 - 208 2220 -
3 | Wind &ice 4402 | 9211 - 994 1310 -
4 | Balance longitudinal 1625 5139 | 2063 | 324 627 1394
5 | Broken wirein case 2 | 784 9881 | 3597 104 1110 | 3974
6 | Brokenwireincase 3 | 2461 | 7826 | 3342 | 331 650 3700

5& s

 _SGY
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NOTES
1— ALL DIMENTIONS ARE IN mm

'I'.I.E'D. REGIONAL ELECTRICITY CO.

CONSULTANT :
MOSHANIR

PROJECT :
400 &V LIOHT SUSFENSIDN SINOLE CIRCUIT TOWER|
TOWER TYFE :

LSHO3[Fam---

i 16200

24057.5

TOTAL HEIGHT OF BASIC BODY:

8000

23233233

13400

42747 —

Gu
THE
'y
&
™
¥
&

£000

922.5

10482.05 ~10482.05

5100

TOTAL HEIGHT OF BASIC BODY=24057.5

12000

3000~ 4000 —— 30001 2000 (— 30860 2040

& M BODY EXTENSION
—— 6000
— 3600

— 2-10m Leg Extension —1——6-12 M BODY EXTENSION—

10000

TRANS FACE LONG FACE

COMBINATIONS OF LEG EXT. AND BASIC BODY WITH 12 m BODY EXT. COMIIRATIONS OF LEG EXT. AND HASIC BODY WITH & m BODY EXT.
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Type g [LARSO

Specification
Tower Type LAH30 (Light Angle)
Voltage 400kV
Circuit

Project Name

Bahraman- Yazd

Client Yazd Regional Electric Co.
Consultant Mashanir CO.
Test Station KEC (VASHI)
Country of test station India

Test Station Web Site

www.kecrpg.com/asp/towerTesting.asp

Destruction at

125% (high wind 45 degree)

Testing Standard

IEC 60652

Testing Date

11.06.2005

Loading Table

Conductor Loads (kg)

Shield Peak Loads (kg)

No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 10964 | 4593 - 1756 343 -
2 | Heavy ice 9309 | 13966 - 2057 | 2537 -
3 | Wind & ice 13363 | 11300 - 2926 | 1487 -
4 | Balance longitudinal 6953 6439 | 5897 | 1422 716 1394
5 | Broken wirein case 2 | 7758 | 11858 | 5995 | 1028 1268 | 3974
6 | Broken wire in case 3 | 9321 9751 [ 5942 ] 1202 743 3700
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NOTES

1= ALL DIMENTIONS ARE IN mm

7380

1620

CLIENT :
YAZD REGIONAL ELECTRICITY CO.
CONSULTANT
MOSHANIR

EROJECT :

400 kV LIGHT ANGLE ZINGLE CIRCUIT TOWER E

TOWER TYPE :

I AI ]30 Gam......
I 16250

M 10221.4

TOTAL HEIGHT OF BASIC BODY=23380 ——————

£ g
:
I
|
g
L

COMHEMATIONS OF LEG EXT. AND BASIC BODY WITH 12 m BODY EXT.

TOTAL HEIGHT OF BASIC BODY= 23380 ——

12 M BODY EXTENSION ——

—

LONG FACE
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KEC INTERNATIONAL LTD.

TRANS ASIA HOUSE, CHANDIVALI, ANDHERIE) ., MUMBAI-400072
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TOWER TEST REPORT

CLIENT :  YAZD REGIONAL ELECTRIC COMPANY
CONSULTANT t  MOSHANIR CONSULTANT ENGINEERS

PROJECT 1 YAZD BAHRAMAN

400 KV S/C TRANSMISSION LINE.

TOWER TYPE : LAH30

TEST REPORT NO: 926/TEST-1

THIS IS THE PRIVATE PROPERTY OF KEC INTERNATIONAL LTD, MUMBAI AND
WITHOUT THEIR CONSENT MUST UNDER NO CIRCUMSTANCES BE SHOWN
OR GIVEN TO THIRD PARTIES. ALL LEGAL RIGHTS RESERVED ’
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P SGY

Tpe : SAGD

Specification
Tower Type SMA60 (Tension & Deal End)
Voltage 400kV
Circuit 1

Project Name

Bahraman- Yazd

Client Yazd Regional Electric Co.
Consultant Moshanir CO.
Test Station NRI
Country of test station Iran

Test Station Web Site

WWW.nri.ac.ir/en/osts_en.asp

Destruction at

110% (wind & ice)

Testing Standard

[EC 60652

Testing Date

27.02.2006

o ©

SGY.

Loading Table

Conductor Loads (kqg)

Shield Peak Loads (kg)

No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 15776 | 4801 - 3462 466 -
2 | Heavy ice 18189 | 11950 - 4845 2710 -
3 | Wind &ice 25039 | 11364 - 6493 | 1955 -
4 | Balance longitudinal 12685 | 6567 | 5793 | 3069 950 1727
5 | Broken wire in case 2 any one cond. | 13641 | 9293 | 8784 | 2422 1355 | 4680
6 | Broken wire in case 3 any one cond. | 16391 | 8973 | 9632 | 2806 977 | 4878
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NOTES

1— ALL DIMENTIONS ARE IN mm

CLIENT

YAZD REGIONAL ELECTRICITY CO.

CONSULTANT :

MOSHANIR

Gam......

i‘m
T I
mmm'rmmz‘[—

12000

BASIC BODY
- PART 3+
{BBP3}

(BBF2)

10000

2 m Leg

Extension

B m Leg

Wi
\/

Extonsion
Extension

Extension

7 m Leg

Extenaion

| 8 mieg

Extension

N 8 m Leg

Extension

10 m

|‘ 11500

TRANS FACE

COMHANATIONS OF LEG EXT. AND BASIC HODY WITH 12 m BODY EXT.

Extension

10 m Lag Extension (LEG10) —+—— 12 m BODY EXTENSION (BE12)

LONG FACE
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Specification
Tower Type SCS03 (Suspension)
Voltage 400kV
Circuit 1

Project Name

Shahrood- Semnan

Client Semnan Regional Electric Co.
Consultant Moshanir CO.
Test Station CELPI
Country of test station Romania

Test Station Web Site

www.romelectro.ro

Destruction at

120% (high wind 45 degree)

Testing Standard

IEC 60652

Testing Date

26.11.2004

¢

s,
e

Loading Table
Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case
Trans | Vertical | Long | Trans | Vertical | Long
1 [ High wind 3314 | 3706 - 563 408 -
2 | Heavy ice 952 9961 - 253 2371 -
3 | wind &ice 3970 9268 - 1178 1711 -
4 | Balance longitudinal 1561 5251 [ 2099 ] 393 831 1788
5 | Broken wirein case 2 | 714 7636 | 5456 ] 126 1185 | 4845
6 | Broken wirein case 3 | 2071 | 7176 |5983 | 398 855 | 5050
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NOTES
1= ALL DIMENTIONS ARE IN mm

CLIENT :
SEMNAN REGIONAL ELECTRICITY CO.

CONSULTANT :

PROJECT :
400 kV SUSPENSION SINGLE CIRCUIT TOWER

SCS03 [~
¥
%g é KR |
E % I'*%r | r #\'*3’
2 : |
g g 10482.05 10482 .05 g
<
i S0 :
E | ! % i
? :
Wik N T
n 2>
g | :
57 8 2l g
3l | 5 8
14 RN
!
. .
TRANS FACE LONG FACE

COMBINATIONS OF LEG EXT. AND BASIC DOCY WITH 12 m BODY EXT. COMBINATIONS OF LEG EXT. AND BASIC BODY WITH 6 m DODY EXT.
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il' ) Contractor for lesting
]
|

o ‘ [ T soRee Designer -
_____ | GAM-E-ARAK Ind Co.

TEST REPORT
OF TOWER TVPE ,SCS(3) ,

SEMNAN-SHAHROOD-SABZEVAR (SECOND PART)
400 KY OVERHEAD TRANSMISSION LINE

No | Description Date Prepared Checked

1 TEST REPORT OF TOWER 26.11.2004 Eng. Eng.
* | TYPE “SCS (3)” L Catalin Chira Paul Cojocaru

SIGNATURES MA?_ i £

lesting Performer - 5.0 CELPIS. A
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Type s SILAS0

s,
e

Specification
Tower Type SLA30 (Angle)
Voltage 400kV
Circuit 1

Project Name

Shahrood- Semnan

Client Semnan Regional Electric Co.
Consultant Moshanir CO.
Test Station KEC (VASHI)
Country of test station India

Test Station Web Site

www.kecrpg.com/asp/towerTesting.asp

Destruction at

105% (wind & ice)

Testing Standard

IEC 60652

Testing Date

20.07.2007

Loading Table
Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 9723 4801 - 2016 466 -
2 | Heavy ice 9415 | 11950 - 2508 2710 -
3 | Wind & ice 14457 | 11364 - 3813 1955 -
4 | Balance longitudinal 7077 6567 | 5998 ] 1714 950 1788
5 | Broken wireincase 2| 7061 | 9293 | 9094 | 1254 | 1355 | 4845
6 | Broken wirein case 3| 9175 8973 [ 9972 ] 1588 977 5050
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Basic Body 23580

NOTES

1— ALL DIMENTIONS AHE IN mm

CLIENT

CONSULTANT :

PROJECT

TOWER TYPE :

SLLA30

SEMNAN REGIONAL ELECTRICITY CO.
MOSHANIR
400 k¥ AMOLE SINCLE CIRCINT TOWER -

Gam......

12000

e 2-10 m Lieg Extonsion ——————§-12 m Body Extension 12000

1

6'm Lag Blension
7 m Leg Extension

8 m Leg Extensian

& m Leg Extension

12850

TRANS FACE

10 m Lag Extension

COMIMNATIONS OF LEG EXT. AND BASIC BODY WITH 12 m BODY EXT

LONG FACE
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KEC INTERNATIONAL LTD.

TRANS ASIA HOUSE, CHANDIVALL, ANDHERI(E) , MUMBA{-400072
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TOWER TEST REPORT

PURCHASER : GAM-E-ARAK INDUSTRIAL COMPANY

CLIENT :  SEMNAN REGIONAL ELECTRIC COMPANY

CONSULTANT: MOSHANIR CONSULTANT ENGINEERS.

PROJECT 400 KV S/C TRANSMISSION LINE ‘
SEMNAN - SHAHROOD - SABSEVAR (2" PART)

TOWERTYPE : SLA30

TEST REPORT NO: 926/TEST-2

THIS IS THE PRIVATE PROPERTY OF KEC INTERNATIONAL LTD, MUMBAI AND
WITHOUT THEIR CONSENT MUST UNDER NO CIRCUMSTANCES BE SHOWN
OR GIVEN TO THIRD PARTIES. ALL LEGAL RIGHTS RESERVED




7
A.
/
A
71 -
r;!-.w--'
?Y
O
AR
D\ AR

N
2

R
e
P

\
N
NV SN

)
I

NIV B T sy
“‘5 S
: :Jﬁlb [ A= '

oy
Al )
L

\ 41
%

- 1
=

>
/ X

71\ A
Zar?, ..k.dnﬁ’

AN

|
T T AN d - =
._ X ﬂﬂ — ~_4__ _ _» ﬂ i
Y, | I
YR | | !
N ur e = = |

0
d

No. 33



am......

¢

2080

Power T'ransmission [.incs

s,
e

5& s

 _SGY

Tpe & SAGD

Specification
Tower Type SMAG0 (Tension & Dead End)
Voltage 400kV
Circuit 1

Praject Name

Shahrood- Semnan

Client Semnan Regional Electric Co.
Consultant Moshanir CO.
Test Station NRI
Country of test station Iran

Test Station Web Site

Www.nri.ac.ir/en/osts_en.asp

Destruction at

110% (wind & ice)

Testing Standard

IEC 60652

Testing Date

27.02.2006

Loading Table
Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 15776 | 4801 - 3462 466 -
2 Heavy ice 18189 | 11950 - 4845 | 2710 -
3 | Wind & ice 25039 | 11364 - 6493 1955 -
4 | Balance longitudinal 12685 | 6567 | 5793 | 3069 950 1727
5 Broken wire in case 2 any one cond. 13641 | 9293 | 8784 | 2422 1355 | 4680
6 Broken wire in case 3 any one cond. 16391 | 8973 | 9632 | 2806 977 4878
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NOTES

1= ALL DIMENTIONZ ARE IN mm

CLIENT :

X

SEMNAN REGIONAL ELECTRICITY CO.

CONSULTANT :

MOSHANIR

PROJECT :

400 k¥ TEXSEION & DEAD END SINGLE CIRCUTT TOWER

TOWER TYPE :

SMA@@ Gam......

(Ldga)

4—51.__&2 HEYE——+———— Lov'd AQDE DISVE——-£ Luvd .__.[__Nrmm..__ MNOISNALX3 AQ0E W 2L —

18200

{zaaa)

(edaa)
AQDE SVE

DooZL

— (0193 vopsuag Baqw g —y

0005

LONG FACE

TRANS FACE

COMBINATIONS OF LEG EXT. AND BASIC BODY WITH 12 m BODY EXT.
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Type : GLS0S

Specification
Tower Type GLS03 (Guyed Suspension)
Voltage 400kV
Circuit 1 (Delta form)

Project Name

[sfahan- Soormagh

Client Isfahan Regional Electric Co.
Consultant Moshanir Co.
Test Station EUCOMSA
Country of test station Spain

Test Station Web Site

www.eucomsa.es

Destruction at

97.1% (broken condition left earth wire)

Testing Standard

IEC 60652

Testing Date

21.12.2005

Loading Table
Conductor Loads (kg) Shield Peak Loads (kg)
No. Load Case
Trans | Vertical | Long Trans Vertical | Long
. . 1955

High wind 1435 | 12355 - 220 1953 -
Heavy ice 4760 4310 - 485 305 -
Wind & ice 5400 | 10150 - 975 1135 -
Balance longitudinal 2185 5875 | 2850 820 320 570 1440
Broken wire in case 1 1196 | 10360 | 5485 220 1955 -
Broken wire in case 1 (any one s.w.) | 1435 | 12355 - 110 975 4210




NOTES
1= ALL DIMENTIONS ARE IN mm

CLIENT :

ISFAHAN REGIONAL ELECTRICTTY CO,
CONSULTART :
N MOSHANIR
FROJECT :

400 WYV GUYED SUTFENSICN SINGLE CTRCUIY TOWER :
TOWER TYPE :

GLS03 [~

i 1550—|-—3ﬂn—-

5400

17350

2800

1775 1775

1550

TRANS FACE LONG FACE
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Type : SLA10

Specification
Tower Type SLA10 (Light Angle)
Voltage 400kV
Circuit

Project Name

Isfahan- Soormagh

Client Isfahan Regional Electric Co.
Consultant Moshanir Co.
Test Station EUCOMSA
Country of test station Spain

Test Station Web Site

WWW.eucomsd.es

Destruction at

120% (balanced longitudinal)

Testing Standard

IEC 60652

Testing Date

11.01.2006

¢

Loading Table
Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 4780 | 15394 - 733 2278 -
2 | Heavy ice 7868 6006 - 757 354 -
3 | Wind &ice 9320 | 13180 - 1524 1325 -
4 | Balance longitudinal 4295 7835 | 7375 565 663 1438
5 | Broken wirein case 1 | 3983 | 13067 | 9140 | 733 2278 -
6 | Broken wirein case 1| 4780 | 15394 - 366 1140 | 4207
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Wind Pasition

Levals

NOTES
1— ALL DIMENTIONS ARE IN mm

CLIENT :
ISFAHAN REGIONAL ELECTRICITY Co.
CONSULTANT :
MOSHANIR
PROJECT :
400 k¥ LIGHT ANGLE SINOLE CIRCUIT TOWER )
TOWER TYPE :

SLLA10Q [sam--

ground wire 9360 . 2000
\V L4600 439

-

3

Sec. 2

22200
TOWER HEAD

— CommonBody

16500
8500
COMMON BODY

15000
COMMON BODY

2000 3000 5000 —— 5000 28003900 2800 Sec. 3

10 MT.BODY EXTENSION
15 MT. BODY EXTENSION

L LastLegs——— Body Exlensions

10000

englon
8 m Log Extension
7 m Leg Extension
8 m Leg Extension
9 m Leg Extension
10 m Leg Extension

TRANS FACE LONG FACE

COMEERATIONS OF LEG EXT. AND BASIC BODY WITH 15 m BODY EXT.
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Thpe s SWAS0

Specification
Tower Type SMA30 (Medium Angle)
Voltage 400kV
Circuit 1

Project Name

Isfahan- Soormagh

Client Isfahan Regional Electric Co.
Consultant Moshanir Co.
Test Station NRI
Country of test station Iran

Test Station Web Site

WWWw.nri.ac.ir/en/osts_en.asp

Destruction at

93% (wind & ice)

Testing Standard

IEC 60652

Testing Date

18.06.2006

o ©

SGY.

Loading Table

Conductor Loads (kg) | Shield Peak Loads (kg)
No. Load Case
Trans | Vertical | Long | Trans | Vertical | Long
1 | High wind 14195 [ 15395 - 2177 2278 -
2 | Heavy ice 13472 | 6006 - 1416 355 -
Wind & ice 19735 | 13180 - 2883 | 1325 -
4 | Balance longitudinal 9975 7835 | 7438 | 1256 663 1432
5 | Broken wire in case 1 any one cond. | 11830 | 13067 | 9106 | 2177 2278 -
6 | Broken wire in case 1 any one S.\W. | 14195 | 15395 - 1088 1140 | 4191
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ES

1= ALL DIMENTIONS ARE IN mm
IEI"&H&.;{ REGIONAL ELECTRICITY CO.
NSULT. 5

P s
400 KV MEDIUN ARGLE SINGLE CIRCUIT TOWER

TOWER TYPE :

LONG FACE

TRANS FACE

DOMEMATIONS OF LECG EXT. AND HASIC BOOY WITH i% m BODY EXT.
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Type : SRAGT

Specification
Tower Type SHAG0 (Heavy Angle & Dead End)
Voltage 400kV
Circuit 1

Project Name

Isfahan- Soormagh

Client Isfahan Regional Electric Co.
Consultant Moshanir Co.
Test Station NRI
Country of test station Iran

Test Station Web Site

WWW.Nri.ac.ir/en/osts_en.asp

Destruction at

103% (full dead end 30 degree line angle)

Testing Standard

[EC 60652

Testing Date

16.08.2006

RC

SGY.

Loading Table

Conductor Loads (kg) Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long

1 | High wind 27423 | 15394 - 4207 2278 -

2 | Heavy ice 22104 | 6006 - 2384 354 -

3 | Wind & ice 34370 | 13180 - 4860 1325 -
4 | Balance longitudinal 9975 | 7835 | 7348 | 1256 663 [ 1432
5 | Broken wire in case 1 any one cond. | 22852 | 13067 | 8830 | 2103 1140 | 4065
6 | Full dead end no line angle in case 3 | 2906 6612 | 30337 | 545 567 4097
7 | Full dead end 30 line angle in case 3 | 18075 | 6612 | 26272 | 2593 567 3548
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NOTES

1— ALL DIMENTIONS ARE IN mm

CLIENT :

CONSULTANT

ISFAHAN REGIONAL ELECTRICITY CO.
MOSHANIR
-ﬂﬂ‘ﬂl_‘l-ﬂ“n“m -

SH Aﬁ@ Gam......

TOTAL HEINGHT OF BASIC BODY = 31700

BASIC BODY (UPPER PART}—————|

16500
BASIC BODY (LOWER PART)

15 M BODY EXTENSION

15000

—— 10 m Leg Extengion ——

10000

ANVAVAVAVA

13000

22 44

TRANS FACE

COMBINATIONS OF LEG EXT. AND BASIC DODY WITH 15 m BODY EXT.

LONG FACE
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Tpe :LS03

2080

Specification
Tower Type LS03T
Voltage 400kV
Circuit 1

Project Name

Seghaleh - Tabas

Client Khorasan Regional Electric Co.
Consultant Moniran Co.
Test Station KEC (VASHI)
Country of test station Iran (Arak)

Test Station Web Site

Destruction at

115% ( Wind & Ice)

Testing Standard

IEC 60652

Testing Date

Loading Table
Conductor Loads (kg) Shield Peak Loads (kg)
No. Load Case

Trans | Vertical | Long | Trans | Vertical | Long
1 | Heavy ice 678 5578 - 160 1049 -
2 | Broken Wire Shield 678 5578 - 80 629 | 3053
3 | Broken Wire Cross Arm | 509 4552 | 38881 160 1049 -
4 | Broken Wire in Bridge 509 4552 | 3888 | 160 1049 -
5 | Wind & Ice 4938 5446 - 1263 774 -
7 |Brokenwireincasee |377.73| 361 |1883| 114 | 138.11 | 963
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Tpe :LTG

s,
e

@

Specification
Tower Type LTG
Voltage 400kV
Circuit 1
Project Name OPTIMIZATION
Client -
Consultant -
Test Station NRI
Country of test station Iran
Test Station Web Site
Destruction at 120% (Heavy Ice)
Testing Standard IEC 60652
Testing Date 2010.07.13
Load Type Conductor Shield Peak
Case T L v T L v
1 | HIGHWIND 5565.0 0.0 7285.0 | 1002.0 0.0 902.0
2 | OBLIQUE HIGH WIND 4016.0 0.0 72850 | 734.0 0.0 902.0
3 | HEAVYICE 1470.0 0.0 20814.0] 313.0 0.0 4543.0
4 | WIND&ICE 4840.0 0.0 14685.0] 1202.0 0.0 2953.0
BROKEN 901.0 5678.0 [11368.0] 181.0 | 5175.0 | 1967.0
> INTACT 901.0 00 11368.0] 181.0 0.0 1967.0
6 | STRINGING 837.0 4500.0 | 11450] 1600 0.0 1415.0
ASYMMETRICAL MAINTENANCE] 853.0 6116.0 |11656.0] 155.0 0.0 1442.0
’ INTACT 0.0 0.0 25400 155.0 0.0 1442.0

(©)

 _SGY

©__




NOTES
1-Al | BIMFENT QNS ARF IN mm

CLIENT :

CONSULTANT ;

PROJECT :
OPTIMIZATION

TOWER TYPE : Y

7500

15220.0

aA2ma

HB00.0

CIA_HEIGE | OF BASIC BODY-3(175.0
£945.0

0

~ 0507

N
=
a
=

16005

% MBODY EXIENS ON

M LEC =XTENSION

1.5 m LEG EXT.

3 m LEG EXT.

6 m LEG EXT.

7.5 m LEG EXT.

I
I
I
I
I
I
I
I
4.5 m LEG EXT. }
I
I
I
I
I
I
I
I
I

9 m LEG EXI.
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1
L 12a00.0 R L 12300.0 R
BAZK T0 BAZK 0F EG AVCLER BAZK T BAZK 07 EC ANCLES,
LTOMELINATLON C- BASIC BOLY AND LEG EXTENSIONS WIIH 6 m BODY EXI. LTOMBLNAT.ON C- BASIC BOJY AND LEG EXTENSLONS WIIH &€ m BOJY EXI.
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Tpe :LS3E

Specification
Tower Type LS3G
Voltage 400KV
Circuit 1
Project Name Shadmehr - Torbat Jam
Client Khorasan Regional Electricity Company
Consultant Moshanir Power Engineering Consultants
Test Station NRI
Country of test station Iran
Test Station Web Site
Destruction at 120% (Heavy Ice)
Testing Standard IEC 60652
Testing Date 2010.11.22
Table of Ultimate Loads (Kg)
"D ipti £ Loading Points
Gf:ar('ﬁr:o.'? o Case|Loading Direction
9 s1 2 c1 c2 c3
Vertical 1460 1460 7665 7665 7665
Wind & Ice 1 Transverse 810 810 2555 2555 2555
Longitudinal 0 0 0 0 0
Vertical 350 350 2975 2975 2975
High Wind 2 Transverse 455 455 2985 2985 2985
Longitudinal 0 0 0 0 0
Vertical 4180 4180 13830 13830 13830
HEAVY ICE 3 Transverse 305 305 960 960 960
Longitudinal 0 0 0 0 1]
BALANCED Vertical 1185 1185 5650 5650 5650
LONGITUDIN| 4 Transverse 310 310 1035 1035 1035
AL Longitudinal 2700 2700 2635 2635 2635
Vertical 2510 4180 10465 13830 13830
BROKEN WIRE| 5 Transverse 155 305 720 960 960
Longitudinal 5815 - 5485 - -
Wind O Wind on Tower 595 Kg/m2 On Projected Area of Windward Face
T'gwer“ 6 Dead Load Weight of Tower * 1.1
Oblique Wind Should Be Applied.
) . Vertical 350 350 2975 2975 2975
Oblique Wind | 5 Transverse 228 228 1493 | 1493 | 1493
Load —
Longitudinal 0 0 0 0 0
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Type : LSD3

Specification
Tower Type LSD3P
Voltage 400KV
Circuit 2

Project Name Pars1 - Akhtar

Client Khorasan Regional Electricity Company
Consultant Moniran Power Engineering Consultants
Test Station NRI
Country of test station Iran

Test Station Web Site

Destruction at 107% (Broken Compression Top) Cross Arm)j

Testing Standard IEC 60652

2011.05.11

Testing Date

Loading Table
Case Load Case counductor Loads(kg) | Shield Peak Loads(kg)
No. Trans | Vertical| Long | Trans | Vertical| Long
1 | High Wind 9159 | 4640 - 1015 | 373 -
2 | wind and Ice 7095 | 8194 - 1172 | 782 -
3 | BrokenCompression | 9159 | 4640 - 507 | 224 | 3394
4 | Broken Gompression 7674 | 4083 | 5274 | 1015 | 373 -
5 | Bloken Compression | 7674 | 4083 | 5274 | 1015 | 373 -
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vpe sLAG

Specification
Tower Type LAG
Voltage 400KV
Circuit Single
Project Name Azarbaijan
Client Azarbaijan Regional Electricity
Consultant Ghods Niroo Power Engineering Consultants
Test Station NRI
Country of test station IRAN
Destruction at 100% (Wind & Ice)
Testing Standard IEC 60652
Testing Date 1393.07.16
Tower Type " LAG"
Loading Points
Mo Load Case Loading Type
51 52 C1 c2 c3
Ver 2318 2318 18692 18692 18692
1 High Wind Trans 3635 3635 19594 15594 19594
Long
Ver 11684 11684 52610 52610 52610
2 Heavy Ice Trans 4636 4636 21802 21802 21802
Long
Ver 7504 7504 37190 37190 37190
3 Wind & Ice Trans 4913 4313 22102 22102 22102
Long
Ver 2529 5058 28858 28894 28894
B.W.C
4 Any one Shietd wire |7 1240 2679 13356 13356 13356
Laong 5175
BW.C Ver 5058 5058 14449 28898 28898
5 Any ane Trans 2679 2679 6678 13356 13356
Sub-Conductors Long 75803
Ver 1855 1855 14952 14952 14952
B Balanced Longitudinal |Trans 2157 2157 10590 10590 10590
Long 3610 3610 15242 15242 15242
Ver 1854 1854 14952
7 Stringing Trans 1146 1146 6322
Long 4428 4428 24428
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vpe : MAG

Specification
Tower Type MAG
Voltage 400KV
Circuit Single
PrOjeCt Name Azarbauan
Client Azarbaijan Regional Electricity
Consultant Ghods Niroo Power Engineering Consultants|
Test Station NRI
Country of test station IRAN
Destruction at 100% (Heavy Ice)
Testing Standard IEC 60652
Testing Date 1393.12.13
Tower Type " MAG "
1 Loading Paoints
No. Load Case Loading Type
51 52 c1 c2 c3
\er 1932 1932 15844 15844 15844
1 High Wind Trans 6090 6090 31910 31910 31910
Long
Ver 9737 9737 43194 43194 43194
2 Heawy lce Trans 8954 8954 42120 42120 42120
Long
Ver 6328 6328 30646 0646 30646
3 Wind & Ice Trans B400 B400 38202 38202 38202
Long
Wier 2108 4216 24010 24010 24010
BW.C )
4 Any one Shield Wire Trans 2568 S1787 25804 25804 25804
Long 5000
BW.C Ver 4216 4216 12005 24010 24010
5 Any one Trans 5178 5178 12902 25804 25804
Sub-Conductors Loing 24973
er G491 6491 28772 28772 28772
B Balanced Longitudinal |Trans 4165 4165 24460 24460 24460
Lang 3486 3610 14722 14722 14722
Ver 1545 1545 12676
7 Stringing Trans 2114 14 2214
Long 4277 4438 23595
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Power T'ransmission [.incs
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Type :MSO

Specification
Tower Type MS03
Voltage 110Kv
Circuit 1

Project Name

Kala-e-Now(Afghanistan)

Ministry of Energy and Water

Client (Islamic Republic of Afghanistan)
Consultant Moniran Power Engineering Consultants
Test Station NRI
Country of test station Iran(Arak)

Test Station Web Site

Destruction at

120% (Wind&lce)

Testing Standard

Testing Date

o ©

e _§GY % _SGY

Loading Table
c counductor Loads(kg) | Shield Peak Loads(kg)
;se Load Case : :

0. Trans |Vertical| Long | Trans |Vertical| Long
Max.transverse wind ,

1 Max,Line deviation 988 590 0 463 211 0
Wind on Towers =588 kg/m?
Max.oblique wind ,

2 | MaxLine deviation 588 | 590 0 277 | 211 0
Wind on Towers =471 kg/m?

3 Heavy ice 219 1956 0 144 1204 0

4 | W e Sowers =113 kg 1228 | 2031 0 849 | 1133 | ©

5 Broken wire in case 3 109 1392 | 2507 72 844 2756

6 | hlencelongiudnaincesedl 433 | 1039 | ees | 287 | 521 | 1382
Et!alapce I‘Oﬂgg.Lt’.di”al in case4

7 o o o kgme | 499 | 1039 | 668 287 521 1382

<] Maintenance & Stringing 0 2006 0 0 759 0

g
%

©_

_seq
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Power T'ransmission [.incs  7a _SGY.

Test report NO:
TT-91-145

Niroo Research Institaie
Overhead Line Structures Test Station

JAR-PL-3253 ()

COUNTRY

AFGHANISTAN

Client

L10Kv T/Line KALA-E-NOW
{(MEW/12:1%/1CB)

Project

MINISTRY of ENERGY and WATER
{ISLAMIC REPABLIC of AFGHANISTAN)

Client Engineer

Meniran Company

Designer and Manufacturer

Gam Arak Co.

Designer and Manufacturer address -

Tehran- Shahid Beheghti St- Pakestan St-
2nd Alley
Pobox:1531635-611
Fax:E&517192

Test by

NRI- Overhead Line Structure Test Station

Teast station addrass

. Arak- Khomein Road Km 3+ oppesite of falagh

uni. Overkead Line Structure Test Station
Pabox:38185-369
Tel:0861-4132679
Fax: D861-4132678

Alircza Rahnavard

Report title Type test report MS03
Preparation Date 10.06.2013 Contain 79 pages l 9 section
Py~ — F
Approved by; Checked by: Designed by:
Hamid Ebrahimi

Alireza Rahnavard

Araghi Saeid (zhanbari [
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Eamm Ind. Co. Power Transmission [.incs

Type : TE0

Specification
Tower Type T60
Voltage 110KV
Circuit 1
Project Name Torkamanestan - Ghale no
Client Sanir
Consultant Moniran Power Engineering Consultants
Test Station NRI
Country of test station Iran(Arak)
Test Station Web Site
Destruction at 108% (Wind & Ice)
Testing Standard IEC 60652
Testing Date 2013.08.06
Loading Condition ez PHPSRTUNIUL R
I Il e o s i

Wz

route is 90° Mac line deviation r 1t Pro,ccted Aren of

ars Face kg/n2) 588
| - - VERT 284 B70 70 B70
- | "Max oblique wind (angle hotween [T TRANS 1801 3510 3510 23510
2| & | wind direction & line route is 45°) TONG B1 173 73 173
- Max. line deviation" = WWne JrassLre OF fre Froecied Area of
2 loaer-lorg & | ans -am (keim2) 471
— | 5 VERT 1624 2677 2577 2577
o TRANS 2756 4178 4178 4178
3|l 3 Heavy Ice TONG [ 0 g 0
x M Wind Pressuie Ore e Proecled Aves of 0
Tewst (ki 12)
VERT 1442 2719 2713 2719
TRANS 4269 6336 6336 6336
4 Combined Wind & Ice TONG T 0 0 ]
T Wne HrgssLre Or ke Froecied Area of 1 13

lawar - rars kace kg/m?)

VERT 1872 25771 2507
TRANS 2089 4178 4178
5 Broken wire in case 3 LONG 4178 a 0
RIRT: ke Procoed Area of Q
L 13 7
-] VERT 671 1452 1432 1422
= Balance longitudinal in case 4 TRANS 1868 2028 2028 2026
6| & (Longitudinal condition duc to LONG 302 1 1000 | 1000 | 1000 |
5 non-uniform ice loading) W3 Sressire Ore e Sropecied Aies o 13
| |3 Tews -"rars Nace haini2) N
» — VERT 71 1432 1432 2710
Balance longitudinal in case 4 TRANS. 864 2028 2028 6336
7 (Torsional condition due to TONG 382 |__1909 | 1909 0
non uniform ice loading) TV Mrazeurs Cn e [0 oclod Avea of 113
Tower -“iars Face ka/m2)
VERT 282 097 997 997
i o TRANS 1784 1513 "513 1513
8 Mainlenance & Slringing LONG 1545 2621 2621 2621
** Wik Pressuce Cnire Poeded Aea of
HIroE 0
VERT X (2) *(2) 2 (2)
9 Uplift TRANS h g’% “(2) Bl
LONG * C2) 2
P . VERT 1613 1613 1613
Dcad-End masc 3 Y
10 DZ(FUH o TRANG 2007|7402 2407
ge) LONG 3618 361 3618
1 Dcad-End in casc 3 'IyREAT\ITS 1%"3 1601' 16[;‘3

(Without angle) LONG 4178 4178 4178




«drpar sirng

1- ALL DIMENTIONS ARE IN mm

CLIENT : V nist-y of Zne-gy and Water
(Isamic Requbl ¢ of Afgharisial;

CONS.LTAN™. . )
Mon ran Fower Engincering Gonsultan:
PRO.FG™. 10 kV Single C reu L Trangission Line
“urkreristan ‘o <a a-e-now
v

T60
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TRANS FACE

COMEINA  ONS C- LEG EXI. AND EASIC BECOY WITH 10 m BODY =X .

2 Leg Exlensicn

3 m Leg Extension

4 m Leg Excension

5 m Leg Exlension
6 | eq Fxtension
/ mLeg Lxiension

8 m Leg Extens an
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Test report NO:
TT-21-146

Niroe Research Enstitute
Uverhead Line Structures Test Station

LM BT
Ansredisyrang
mh

TRP-PL-3RE3 0D

COUNTRY

AFGHANISTAN

| 110Kv TfLine KALA-E-NOW

(lient (MEW/1219/1CE)
Proiect MINISTRY of ENERGY and WATER
| e (ISLAMIC REPABLIC of AFGHANISTAN)
i .
Client Engineer Moniran Company

Designer and Manufacturer

Gam Arak Co.

Designer and Manufacturer address '

| Tehran- Shahid Beheshti St Pakestan S1-
2nd Alley

. Pobox:1531635-611

i Fex:88517192

Test by

| NRI- Overhead Line Structure Test Station

Test station address

i Arak- Khomein Road Kri 3- opposite of falagh

' uni, Ovethead Line Structure Test Station
Pobox:381R5-369

: Tel0861-4132679

i Fax: 0861-4132678

Report title

Typetestrenort T 6f1

Freparstion Date | 20052913

Approved hy: |

Checked ty:

§4 pages Y section

I —

Designed by:

Alireza Rabnavard |

Alireza Ratinavard

[ Hamid Ebrabimi

Arachi i Saeid Ghanbari
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