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PREFACE

This report is in accordance with the contract made between SAESA
GROUP (SAESA) and Henan Dingli Pole & Tower Co., Ltd. (DINGLI). It
covers the test of tower type *S220.SP’. It includes statement, preparation
of the tower for the test, test cases and their procedures, test results, and
conclusions. Relevant appendices are also attached to it.
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I INTRODUCTION

Tower type ‘S220.SP’ is a tower for LT 1x220 kV CHILOE — GAMBOA
PROJECT. The tower was designed by SIGA and manufactured by Henan
Dingli Pole & Tower Co., Ltd (DINGLI) . The test facilities are located
in China Electric Power Research Institute (CEPRI) of State Grid Co.,
Liangxiang, Beijing, PR.China. The test for tower type ‘S$220.SP’ was
carried out according to the requirements of the Test Specification for
Tower Type °8220.8P° and IEC 60652:2002 “ Loading tests on
overhead line structures ” . The tower test process was witnessed by
representatives from SAESA, REC and DINGLI. THe witnesses<and
participants are listed as follows:

Witnesses:

Mr. Franklin Stuardo Alarcon (SAESA)
Mr. Eugenio Munita R. (SAESA)
Mr. Yuan Ping (SAESA)
Mr. Cristian Rudloff (REC)
Mr. Geng Minghui (REC)
Mr. Zhai Jianfeng (DINGLI)
Mr. Pian Dagiang (DINGLI)
Mr. Li Qiang (DINGLI)
M. Sun Ting (DINGLI)
Participants:

Mr. Liu Babgang (CEPRI)

Mr. Wei Jiameng (CEPRI)

0 “ARRANGEMENT FOR TOWER TEST

The singleline drawing of tower ‘S220.SP” is shown in Figure 1.

The drawing Nos. & Revisions are given in Page 7. The test procedure
was approved by SAESA and REC. The members and bolts of the tower
were delivered to the test station on June 26, 2017. The preparation work
for the tower test (i.e. calibration of load cells, erection of tower, rigging,
etc.) was completed on the afternoon of July 3, 2017. Then the regular test
for tower type ‘S220.SP’ was started on the same day. The weather was
good during the test. For more details, see Appendix D.

Preparation of the tower test included:




File Mo.: CEPRI-J51-2017-T033 China Electric Power Research Institute page 4 of 9

I11.

. The black tower was assembled in the assembling yard of the

tower test station.

. Bolt tightening was checked as procedure.
. Before testing, visual inspection of the assembled tower was

performed by CEPRI and the Designer. The tower was
assembled and erected as per design drawings. Also, the setup of
the testing equipment was according to the Testing Procedure.
The assembled tower was lifted by a crane and erected on a rigid
universal foundation. The foundation covers 24 X 24m area and
has up to 350 tons holding capacity per leg.

. A hydraulic loading system was used to apply loads dhrough the

cable connected to the tower. The arrangements of rigging
drawing for test tower are shown im,Appendix A. For each
loading cable, a load cell was linked\in serieste.monitor the load
values applied. Computer system wasusedto control the loading
process automatically.

. Seven vertical loads (V1~VY, refer to Appendix B-1) were

applied step by step, by hydraulic loading system through
anchors fixed on the “foundation. The weight of cable was
considered as part @f'the vertical load.

. Twelve tramsverse \loads (T1~T7 and WTI~WT35, refer to

Appendix Bsl) were provided by hydraulic loading system step
by step through'a transverse reaction tower.

. Twelye longitudinal loads (L1-L7 and WLI1~WLS5, refer to

Appendix “B-1) were applied by hydraulic loading system
theough a longitudinal reaction tower.

2 All load cells used to measure load values were calibrated on a

updversal material test machine at the laboratory of CEPRI
before the test and the results are given in Appendix C.

. Deflections of the tower were measured in longitudinal and

transverse directions. Each deflection value is recorded at the
beginning and at the end of each loading increment by one total
station. The arrangement for deflection measuring points is
shown in Appendix D-1.

TESTING PROCEDURES
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1.  The test procedures of the test tower ‘S220.5P° were as follows:
Test No.1: Maximum wind cross the Line
Test No.2: Vertical overhead conductors 4 and 6, cross wind one
quarter
Test No.3: Longitudinal overload. Cut guard wire (0) and Conductor
2, longitudinal wind one quarter
Test No.4: Longitudinal overload. Cutting of conductors 1 and 2,
longitudinal wind one quarter
Test No.5: Longitudinal overload. Cutting of conductors 2 and 4,
longitudinal wind one quarter
Test No.6: Longitudinal overload. Cutting of condugtors 4 and 6,
longitudinal wind one quarter
Test No.7: Longitudinal imbalance, crosgwind one quarter.

For Test No.1~ Test No. 7, the loads will b&applied by'the following steps:

0—50%—75%—90%—95%—100%—0

The load values of each case are sheWwn in Appendix B-2.

2. Deflections of the tower in transverse and longitudinal directions
were recorded for each doad case, Thé deflection values are shown in
Appendix D-2.

3. Each 100% loading Step of Test No.l~ Test No.6 should be
maintained forylminute at least. 100% loading step of Test No.7
should be maintaingd for 5 minutes at least.

[V. TESESAND RESULTS

On July 1, 2017, the representatives came to Test Station to witness test
préparation of, ‘S220.SP° tower. Members of the tested tower were
checked randomly for size by the representatives and found ok.

Before thie beginning of the test, the representatives claimed that each
100% loading step of the cases should be maintained for 5 minutes at least.
On July 3, 2017, the tower was tested for Test No.l1 (Maximum wind cross
the Line) and Test No.2 (Vertical overhead conductors 4 and 6, cross wind
one quarter). The tested tower passed 100% loading step of the cases
successfully.

On July 4, 2017, the tower was tested for Test No.3 (Longitudinal
overload, Cut guard wire (0) and Conductor 2, longitudinal wind one
quarter), Test No.4 (Longitudinal overload. Cutting of conductors 1 and 2,



File Mo.: CEPRI-JS1-2017-T033 China Electric Power Research Institute page 6 of 9

longitudinal wind one quarter) and Test No.5 (Longitudinal overload,
Cutting of conductors 2 and 4, longitudinal wind one quarter). The tested
tower passed 100% loading step of the cases successfully.

On July 5, 2017, the tower was tested for Test No.6 (Longitudinal
overload. Cutting of conductors 4 and 6, longitudinal wind one quarter)
and Test No.7 (Longitudinal imbalance, cross wind one quarter). The
tested tower passed 100% loading step of the cases successfully. Th e
test was concluded.

V. CONCLUSIONS V
The record of loads applied is given in Appendix B
dix
11y

5
2. Observed tower deflection readings are given i
3. The test of ‘S220.SP’ tower passed the testsucce

&
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LT 1x220 kV CHILOE — GAMBOA PROJECT
LIST OF DETAILED DRAWINGS TO ASSEMBLY
TOWER TYPE ‘$220.SP’

Drawing No.

DESCRIPTION

4981-10-74-01-01_REVA

ESTRUCTURA DE SUSPENSION
ESPECIAL PLANO DE DISENO

4981-10-74-03-02_REVA

TORRE DE SUSPENSION TI
S220.SP CABLE GUA
CRUCETAS PLANO
FABRICACION Y MO

4981-10-74-03-03_REVA

5220.5P
PLANO DE
MONTAJE

4981-10-74-03-04 REVA

TORRE
5220.5E

4981-10-74-03-05_REVA

UERFO COMUN 3 PLANO
CACION Y MONTAJE

4981-10-74-03-06_REVA

4981-10-74-0

DE SUSPENSION TIPO
S220.SP BASE H=28 PLANO DE
FABRICACION Y MONTAJE

TORRE DE SUSP. TIPO 8220.5P

BASE H=28 CORTES PLANO DE
FABRICACION Y MONTAIJE

TORRE DE SUSP. TIPO S220.8P
PATAS -1, + 0 y +1 PLANO DE
FABRICACION Y MONTAJE

TORRE DE SUSP. TIPO S220.SP
PATA +2 BARRA DE FUNDACION
PLANO DE FABRICACION Y
MONTAJE

1-10-74-03-10_REVA

TORRE DE SUSP. TIPO 8§220.8P
LISTA DE MATERIALES
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China Electric Power Research Institute

Figure 1: Outline drawing of test tower '3220.5P
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Picture 1: Tested Tower “S220.SP’ stands on the pad during the test



APPENDIX A-1
Rigging Drawing For Tower "$220.8P" (1)
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Appendix B-2 Mo.l
Rigging Calculation for Tower ' 5220.5P '

Tower Loading Point Height (m}
shield wire 42. 30 92 54 42, 3
Height (m} ist m Deviation{m}) cos 4 cos B cos Y
TO TRANS. FRAME 42,30 92, 0D 0 1 0 0
TO LOMGL FRAME 42. 30 24,00 0 1] 1 0
Trans. Deviation | Longi, Deviation} 0 1 1
| VERTICALITY 0.00 0.00 1
Original Loading Values (kM) Modified Values due to Angle Fobce (ki)
Loading Cases X Y Z T L ¥
1 4410 0. 000 3459 4,410 000 3.45%
i 1000 . 0 2.764 1.000 0,000 2.764
3 0.235 11.231 2.764 0.233 11.231 2764
4 0118 0.0 2.764 L11§ 0.000 2.764
5 0118 0.000 2.764 11§ 0. 000 2.764
6 0118 0.000 2764 0118 0,000 2.To4
7 0.882 1.705 2.Tod 0.%82 s 2,764
weight of trans. rope 1196
weight of longi. rope 0.279
reducition by rope Iwei:ﬂht




Appendix B-2 No.2
_Rigaing Calculation for Tower ' $220.5P '
Tower Loading Poind Height (m)
left top conducior 38. 80 95. 55 54 38.8
Height (m) Dristance| m) Deviation{m) Ccos d coz B Cog ¥
TO TRANS. FRAME 38. 80 85. 55 0 l 0 0
TO LONGL FRAME 38. 80 54. 00 0 0 1 0
Trone. Deviation | Longi. Deviation i] ] |
VERTICALITY 0.00 .00 1
Original Loading Values {kN) Modified Values due to Angle Force [kN)
Loading Cases X k4 £ T L ¥
l 10.074 0,000 10,800 10,074 0,000 10809
2 2.352 0.000 8644 2.352 D0 8.644
3 0.470 0.353 8.644 0470 0.355 8644
4 0.235 18.522 8.644 0.235 154522 8.644
5 0.470 0.353 5644 1 1] 0353 &.644
] 0.470 0.353 8.644 0.47 0.353 8.644
7 1.882 3.940 8.644 1.882 1840 8.644
weight of trams. rope [.242
weight of longi. rope 0.702
reducition by rope weight
Tower Loading Point Height {m}
right top conductor 38, B 88. 45 54 38. 8
Height {m) Mdmﬂ Deviation{m) pog a coz B cos Y
TO TRAMS. FRAME g33. 80 38, 45 0 1 ] 0
TO LONGEL FRAME | 3880 54. 00 0 1] 1 0
Trans. Deviation | Longi. Deviation 0 0 1
VERTICALITH 0.00 0.00 |
Original Loading Values (kM) Modified Values due to Angle Force (kM)
; Loading Cases X Y - T [ v
I 10,074 0,000 10.809 10074 0.000 10,809
2 2.352 0. 00 3644 2,352 0.000 H4.644
3 0.235 18.522 3044 0.235 18.522 5.644
4 0.235 18,522 8644 0.235 18.522 8.6
3 0.235 18.522 8.644 0.235 18.522 8.644
& 0.470 0.353 8644 0470 0.353 B.644
7 1.882 3.940 8644 1882 3,940 8. Gdd
weight of trams. rope 1.150
woight of longi. rope 0.702

reducition by rurgg]weigh_;_
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Appendix B-2 No.3
Rigging Calculation for Tower ' S330.5F
Tower Loading Point Height (m)
__In_ﬂ_midd_limhduﬂm 33, 95 95, TH133952 54 33. 95
Heighi {m) Diztance(m] Deviation(m) cag a _cos @ oos ¥
TO TRANS. FRAME 31. 50 95. 75 1] 0. 9994672801 1] 0
TO LONGI FRAME 33, 85 54. 00 1] 1] 1 ]
Trans. Deviation | Longi, Deviationd 0. 025579085 ] ]
VERTICALITY 0.0 0.00 0. G30aT2R01
Original Loading Values (KN} Modified Values due 1o Angle Force (EN) |
Loading Cases X Y Z T L W
I 10.074 0.000 10,8009 10.078 (.000 10.552
2 2.352 0,000 8.644 2.353 0.000 8583
3 0,470 0.353 B.644 471 0.353 .61
4 0.470 0.353 B.od4 (471 0,333 Bb32
5 0.470 0.353 8044 0,474 0,353 8632
& 0.470 0.353 B.Gdd 0.471 0353 5.652
7 1.882 3940 B.6dd ].882 1040 B.595
weight of trans. rope 1 245
weight of longi. rope L
reducition by rope weight
Tower Loading Point | Height (m)
right middle conductor 33. 95 BS. ZR400195 54 33,99
Height (m) Distagce(m) Deviation(m) co5 o cos B cos Y
TO TRANS, FRAME 31 50 4825 0 0. 999614857 0 0
TO LONGIL FRAME 33,85 54. 00 0 0 | ]
Trans. Deviation | Longi, Deviationd 0, 027751347 1] 1

VERTICALITY 0.00 (.00 {0, GHOG14857
Qiginkl Loading Values (kM) Medified Values due to Angle Force (KN)
Loadi 5 X Y Z T L ¥
i 10.074 0.000 10,809 10078 0, 00 10.530
2 2.352 0.000 15.641 2,333 0,000 15576
¢ 3 0.470 0.353 .64 0,471 0,353 8631
L 4 0.470 0.353 8644 0.471 0.353 2631
: 5 0.235 18.522 8.644 0.235 18.522 8.637
L] 0.235 18.522 £.644 0.235 18522 3.637
7 |.BR2 3.940 644 |.882 3,940 8591
waight of trans. rope 1147
weight of lonmi, rope LI
redycition by rope weight




Appendix B-2 No.4
Rigging Calculation for Tower ' _S220.SP
Tower Loading Point Height {m)
left bottom conduwctor 29. 10 95. 95 54 29. 1
Height (m} Ciistance{m) Deviation{m) cos 1 cos B cos Y
TO TRANS. FRAME 29. 10 95, 95 0 1 f 1]
TOQ LONGI. FRAME 29, 10 54. 00 0 0 1 0
Trans. Deviation | Longi. Deviation 1] 0 l
VERTICALITY 0.00 0,0 i
Original Loading Values (kM) Modified Values due 1o Angle Force (KN)
Loading Cases X y Z T L W
1 [0,074 0.000 [0 804 10,074 0,000 10.809
2 2.352 0.000 8644 2.352 0004 8.644
3 0.470 0.353 8.644 0470 0.333 & 6l
4 (.47 0,353 B.644 0470 0.333 2644
5 0470 0.353 B.644 0,470 0.353 2644
6 0.470 0353 B.544 0.470 333 5644
7 1.832 3.940 B8.644 1,882 1,040 8.644
-
weight of trans. rope 247
weight of longi. rope 0.702
reducition by rope weight
_—
Tower Loading Point Height (m)
right bottomgonductor | 28, 10 83. 05 24 29.1
Height (m} Distangem) Deviation{m) cos @ coz B cos Y
TO TRANS. FRAME 29010 88, 05 0 | 0 0
TO LONGL. FRAME A 4. 00 0 0 1 0
Trans. Deviation | Longi. Deviation 1] 1] 1
VERTICALITY. 0.00 0,00 1
Otiginal Loading Values (kM) Modified Values due to Angle Force (kM) |
Loading Coses X | ¥ Z T E v
I 10.074 0.000 10,309 10.074 0.000 10.809
vl 2.352 0.000 15,641 2.352 0.0:00 15.641
3 0.470 0.353 5.644 0470 0.353 B.644
4 0470 0,353 8.644 0470 0.353 &, e
5 0.470 0.353 8.644 0.470 0,333 8644
f 0.235 18,522 8.644 0.235 18.522 8.644
7 1.842 3940 8644 1.882 3.940 B.644
weight of trans. rope 1143
weight of longi. rope LLTiE

redycition by rope weight




Appendix B-2 No.5

Actual loading step Values {unit:kN) "5220. SP”
Case INo. Test No. |: Maximum wind cross the Line

Loading point 50% T5% 0% Q5% 100%

I Vi 1, 730 2593 3113 3. 286 3,454
V2 5. 405 8. 107 g, 728 10. 268 10, BOY

V3 5. 405 B, 107 9. 728 10. 2649 i0. 809

V4 5. 276 7.914 9, 496 10. 024 10. 552

Vi 5. 265 7,897 9, 477 10, 003 10, 530

V6 5, 405 8. 107 9. 724 10, 269 10,809

LK) G. 405 & 107 g, 738 10, 269 10. 305

LI 0. 000 0. 000 0. 000 o0 0. (00

L2 0. 000 0. 000 0. 000 0. g QeBon

L3 (. 000 0. 000 0, 000 0. 000 0. 000

L4 0. 000 0. Qg i, 000 1), Qe 0. 000

LS 0., 000 0. 000 0. 000 0. 000 0. 000

L& 0. 000 0, 000 (1, 0D 0, D00 0. D00

LT 0, 000 0. 000 0. 000 N0 0. 000

N :

WL1 0. 000 0. 0Q0 D, 000 0. 000 0, 000

WL2 0. 000 0. 000 i, GO0 0. 000 0. 000

WL3 0. 000 3. 000\ 0, 000 (. (0 0, 000

W4 0. 000 0. 0G0 0. 000 0. 000 0. 000

WL5 0. 000 g, 000 0. 000 0. 000 0. 000

}

: Ti 2.205 3,308 3, 064 4. 190 4. 410
| T2 B. 03T 7. 556 4067 g, 571 10. 074
| 13 5. 037 7. 556 9, 067 9,571 10. 074
4 5,034 7. 558 9, 070 9,574 10. 078

5 5. 039 7.559 9,070 9, 574 10. 078

Th 5.03r 7. 306 0. daT 9, 571 10.074
QL 17 5. 037 7.556 9. 067 9. 571 10. 074

WT1 0. 888 1. 332 1. 508 1. 68T 1, 776

WT2 1. 75l £, 626 4. 151 3. 325 3. 502

T LLE] 2. 175 3. 263 3.015 4. 133 4, 350
WT4 8. 732 13. 098 15, 717 16. 590 17. 464

WT5 10. 462 15. 693 18. 832 19. 878 20, 924

steps: (-50%T5%-00%95% 100%-0
(0-50%-75%-90%-95% shall be maintained for 1 minute;100% shall be maintained for | minutel




Appendix B-2 No.6
Actual loading step Values {unit:kN) "5220. SP°
Case Mo, Tast Mo, 2= Vertical overhead conductors 4 and §, cross wind one quorter
Loading point 50% 75% 0% Q5% 100%
¥l 1. 382 2.073 2. 487 2. 625 2. Te4
_VE 4, 322 6. 183 1.719 8. 211 8. 64d
Vi 4. 322 B, 483 7.778 g, 211 B. Ba4
V4 4. 282 6. 433 T. 1ok E. 154 B. 583
V5 7. TBB 11,682 14. 018 14, 797 15. §i6
V& 4, 322 6. 483 7.719 8. 211 2, 44
VT 7. 820 11.731 14. 077 14. 359 15641
L1 0. 000 0. 000 0. 009 0, 00 0. 000
L2 0, 00 ., 000 0. (D . 000 0. oo
L3 0. 000 . 000 ., 00 i, 000 0. 000
L4 0, 000 0, 000 0. 000 . 00 0. 00g
L5 0. 000 0. 000 0. 000 0, 800 | 0. 00
LG 0. 000 0. G 0. Qi 0. 0 0, (D
L7 0. 000 . 000 000 0. O0g 0. 000
—

WLl 0. 000 0. 000 0,900 0. 000 0. 000
WL2 0. 000 0. 000 0. 000 0. 000 0., 000
WL 0. 000 4. 000 b 0. (M) 0. 000 0, (00
WLd 0, 000 0. 000 i}, D00 0, 00g 0. 000
WS 0. () 0. 000 . 000 0. 000 0. 0ad
Tl (1. 500 0. 750 0. 900 0. 950 1. 00D
T2 L. 176 1. 764 5 11 2.234 2. 352
£ 1176 1, Té4 & 117 2. a4 2. 352
T4 L1756 1. TGS _ & 117 2, 235 _2.353
TS 1. 176 l. 765 Z, 118 2. 235 2. 353
TG 1.176 1. 764 2 117 2. 234 2. 352
™ 1. 176 1. Ted 2. 117 2.2 2. 352
L1} 0,173 0. 259 0. 311 0. 328 0. 345
W12 0. 350 0. 525 0. 630 0. 665 {J. 700
W13 0. 435 0. 652 0. 783 0. B26 0, BT0
WTd |, T46 2. 620 J. 143 3. 318 3. 493
WT5 2. 092 3, 139 3. 766 3. 976 4188

steps: 0-50%-T5%-90%-95%-100%0
(0-50%-T5%90%-05% shall be maintained for | minute;100% shall be maintained for 1 minute)
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Appendix B-2

Actual loading step Values

(unit:kN)

MNo.7
“g220. SP”

Case Mo,

Test Mo, 3: Lomgitudinal everload. Cut guard wire (0} amd Conductor 2, lengitudinal

wind ong QUEATLET

Loading point 50% T75% 0% Q5% 100%
¥i 1. 382 2.073 2, 487 2. 625 2. 764
V2 4.322 6. 183 7.779 8. 211 8. B4
¥3 4,322 f. 483 7.779 8. 211 £, 644
V4 4. 316 B. 474 7. 768 8. 200 B. 632
¥5 4,315 6. 473 7. 767 8. 199 B. 631
VB 4,322 6. 483 7.779 3. 211 8. 644
VT 4,322 6. 483 7.779 8. 211 8. Bt
L1 5.615 8. 423 10. 108 10, 669 MY 231
L2 0,176 0. 265 0. 318 0.985 0, 353
L3 9. 251 13. 892 16. 670 17. 596 18. 522
L4 0. 176 0. 265 0. 314 0. 335 0, 353
L5 0.176 0, 265 0,318 0. 335 0. 353
LG 0. 176 0, 265 fn318 . 335 0. 353
L7 0. 176 0. 265 0,318 0. 335 0, 353
WL1 0. 400 0.600 0. 720 0. Té0 0. 800
W2 0, 576 0. 354 037 1. 095 1. 152
L] i, 706 1. 058N . 271 1. 342 L. 412
Wl 1. 844 2966, 3.319 3,503 3. 688
WL5 1. 907 2. BE0 3. 432 3. 623 7. 814
Tl 0. 118 0. 176 0.212 0. 223 0. 235
72 0. 235 0. 353 0.423 0. 447 0, 470
T3 0. 118 0. 176 0,212 0, 223 0. 235
Tal 0, 235 0. 353 0. 423 0, 447 0. 471
T5 0. 235 0. 353 0. 424 0. 447 0. 471
Th 0, 235 0. 353 0.423 0, 447 0. 470
17 0. 235 0. 353 0. 423 0. 447 0. 470
¥T1 0. 000 0. 000 0. 000 0. 000 0. 000
W12 0. 000 0. 000 0. 000 0. 000 0. 000
WT3 0, 009 0. 000 (. 000 0. 000 . D00

WTd Q. 000 0. 000 0. 000 0. (D . 000
LI 0. 00 0. 000 0. 000 (0. 00D 0, 000

gsteps: 0=50%=T5%-00%95% 100%0

(0=-50%-75%-90%-95% shall he maintained for 1| minute:100% shall be maintained for 1| minutel




Appendix B-2 No.8
Actual loading step Values (unit:kN) 5220, SP”
Case No. Test Mo. 4: Longitudinal overlood, Cutting of conductors 1 and 2, longitudinal wind
One guarter

Loading point 50% T5% 00% 95% 100%
L 1. 382 2. 073 2. 487 a. 625 2. Ted
Va2 4, 322 6. 483 7. 719 . 211 g, B4
V3 4. 322 6. 433 7. 779 R. 211 8. 644
V4 4. 316 f. 474 7. 768 8. 200 8.§32
¥5 4. 315 6. 473 7. 167 8. 199 8. 63l
LL] 4. 322 6. 433 7. 779 E. 211 8. 644
¥7 4. 322 6. 483 T.779 8. 211 8. 644

= _ = ——

L1 0. (k0 0. 000 @, 000 0. 08g, 0, ap
L2 0, 261 i3. 892 16. 60 17. 390 18522
L3 9. 251 13. 392 16. 670 17. 546 18, 522
L4 0. 176 0, 265 0. 318 . 335 0. 353
L 0. 176 0. 265 0.318 035 0. 353
L& 0. 175 0. 265 i, 318 0. 935 0. 353
L7 0. 176 . 265 0. 118 0, 335 0. 353

-‘.

WL1 0. 400 0. 600¢ 0-920 (. 760 0. B0D
WLE 0. 576 0. 854 1. 037 1. 095 L. 152
WLl Q, 706 059 1. 271 1. 342 1. 412
Wld 1. Bddg Eﬂﬁ 3.319 3. 503 3. BEE
W5 1. 907 2,880 3. 432 4. 623 3. 814
Tl S 0,068 0, 088 0. 106 0. 112 0.118
T2 . 118 0. 176 0. 212 0. 223 0. 235
T3 OBL18 0. 176 0,212 0. 223 0. 235
T4 0. 235 0. 353 0. 423 0. 447 D471
T 0. 215 0. 353 0, 424 0, 447 0. 471
TG 0. 235 0, 353 0. 423 0, 447 0. 470
™ 0. 235 . 353 0. 423 0, 447 0. 470
WTl 0. 000 0. 000 0. 000 . 000 0. 000
W12 . 000 0. 0. 000 i, D00 0. 000
WT3 . 000 0. 000 0. 000 (). 00g 0. 00
WT4 0. 000 0. 000 0. 000 0. 000 0. 000
WT5 {0, 000 0. 000 0. Q0 i, 00 0. 00

steps: 0-50%-75%-90%95% 100%-0
(0-50%-T5%-90%-95% shall be maintained for 1 minute:100% shall be maintained for 1 minute)




Appendix B-2 MNo.9
Actual loading step Values (unit:kN) "5220. SP”
Case No. Test Bo. 3: Longitudinal overload Cutting of conductors 2 ond 4, lomgitudinal wind
one quarter
Loading point 50% 75% 0% 95% 100%
L 1,282 2. 073 o. 487 2. 825 2, 764
Y2 4, 322 6. 483 7. 779 8. 211 8. 644
V3 4, 322 &, 483 7.779 3. 211 B 644 1‘
V4 4, 316 G 474 7. 768 3. 200 B. 632
V5 4, 319 6. 478 7. 773 3. 205 2BaT
VG 4, 322 &, 483 1.719 8. 211 8, By
V7 4, 322 6. 483 7.779 . 211 8. 644
|
L1 {0, G0 ., (00 0. 000 0. QB0 0. @
L2 0. 176 0. 265 0.318 0. 338 dasa
L3 9. 261 13. 892 16. 670 L7, 590 18, 522
L4 0. 176 0. 265 0.318 0. 335 0. 353
LS 9. 251 13. 392 16. 670 H 296 18, 522
LA 0. 176 0, 265 0, 218 HeE35 0. 353
L7 0. 176 0. 265 0 318 0. 935 0. 353
WLI 0. 400 0. 00, _{ll,.‘iED 0. 760 0, 800
L2 0.578 0. 864 1. 033 1. 095 L. 152
WL3 0, 706 1, 058 1,271 1. 342 L 412
L4 1. 344 2. TEG 3,319 3. 503 J. 638
WLA 1. 907 22660 3. 432 3. 623 3. 814
Tl 0. 52 0, 088 0. 106 0.112 0.118
T2 0. 235 0. 353 0. 423 0. 447 0. 470
i M. 118 0. 176 0.212 0. 223 0. 235
T4 W235 0. 353 0. 423 0. 447 0. 471
TS 0. 118 0. 176 0.212 0. 224 0. 235
Tk 0, 235 0. 353 0. 423 0. 447 0. 470
T 0, 235 0. 353 0. 423 0. 447 0. 470
WT1 {3, 000 0. 000 0. (00 . 000 0. 000
W12 0. 000 0. 000 0. 000 0. 000 0,000
WT3 0, 000 0. 000 0. 000 0. 000 0, 000
WT4 0, 000 (. 00 0. (D {3, 000 0. 000
WT3 0. 000 0. 000 (1. 00 . 000 0, 000

steps: 0-50%-TS%-90%-95%100%-0
(0=50%=T5%=-00%~05% ghall be maintained for 1| minute: 100% shall be maintained for | minute)




Appendix B-2 No.10
Actual loading step Values {unit:kN) "5220. SP”

Case No Test Moo 6: Longltudinal overlead. Cutting of conductors 4 ond 6, longitwdinal wind
) one guarter

Loading point 50% T5% Q0% 95% 100%

¥l . 382 2.073 2. 487 2. 625 2. 164
V2 L322 B. 483 7. 779 8. 211 8. 644
V3 . 322 f. 483 7. 779 B.211 B, 644
V4 . 316 6. 474 7. 768 §. 200 8. 632
V5 318 6. 478 7.773 8. 205 8. 63%
Vi g b. 483 7.779 B. 211 &, Bdd
' . 322 6. 483 7.779 8. 211 8 B

W1 0400 0. 600 0. 720 0. 750 0.800 A
WLZ 0. 576 0. B4 1. 037 1. 095 L 152 1
w3 0. 706 1059 1. 271 1. 342 L4123 1
WLd 1. 844 _2\ig0 3. 319 3. 503 3. 688 n
WL 1. 907 2. 26 V8. 432 3. 623 3. 814 -
)

Tl 0. 059 0. 088 0. 106 0. 112 0. 118 "
T2 00215 0. 353 0. 423 0. 447 0470
T4 ) 05 0. 353 0. 423 0. 447 . 470
T4 0, 235 0. 353 0. 423 0. 447 0. 471
55 0. 118 0, 176 0.212 0. 224 0. 235

L 16 0. 235 0. 353 0. 423 0. 447 0. 470
17 7 0.118 0. 176 0. 212 0. 223 0. 235

L —
NT] 0. 000 0. 000 0. D00 0. 000 0. D00
T2 0. 000 0. 90D 9. 000 0. 000 0. 000
WT3 0. 000 0. 000 0,000 0. 000 0. 000
WT4 0. 000 0. 000 0. 000 0. 000 0. 000
WT5 0. 000 0. 000 0. 000 0. 000 0. 000

steps: 0=50%=T5%-90%95%—100%~0
(0-50%-75%-00%-05% shall be maintained for 1 minute;l00% shall be maintained for 1 minute)



Appendix B-2 No.l1

Actual loading step Values {unit:kMN) “5220. SP”
Case Mo. Test Mo, 7@ Longitedinal isbalance, eross wind one quarter.
Loading point 50% 75% 0% 95% 100%
¥l 1. 382 2.073 2. 487 2. 625 2. 764
v2 4. 322 6. 483 7.779 8. 211 8. 644
V3 4, 322 6. 483 7,778 g. 211 8. B44
V4 4. 298 6. 447 7. 736 8. 166 8. 595
V5 4, 296 b 444 7.732 8. 162 8. 591
v 4, 322 §. 483 7.779 8. 211 8644
V7 4. 322 6. 483 7. 779 8. 211 8. 44
L1 0. 853 1. 279 1. 535 ). 620 L7905
L2 1. 970 2. 955 3. 546 3543 3. 940
L3 1. 970 2,955 3. 546 3. 748 3. 940
L4 1. 970 2, 955 7,545 W) WEa1d% 3. 940
L5 1. 970 2. 955 3. 5400 3. 743 3.940
L6 1.970 2, 955 3. 546 3. 743 3,840
LT 1. 970 2. 955 3548 3. 743 3.940
WLl 0. 000 0,000 0. 00Q 0. 000 0, 000
.2 0. 000 0. Q00 0.000 0. 000 0, 000
WL3 0. 000 0. 000 0. 000 0. 000 0. 000
WL4 0. 000 2. 000 0. 000 0. 0090 0, 000 .
WL 0. 000 0. 000N 0. 000 0. 000 0, 000
)
Tk 0. 441 D. 662 0. 794 0. 838 0. 882
T2 0. 991 1. 411 1. 693 1. 788 . B2
T3 0. 941 1. 411 1. 693 1. 788 1. 882
14 0. 941 1. 412 1. 694 1. TEB 1,882
15 0, 941 1.412 1. 694 1, 783 1. B2
T 0. 841 1. 411 1. 693 1. 788 1. 882
" 0. 941 1. 411 1. 693 1. 788 1, 882
| WT1 0.173 0. 259 0.311 0. 328 0. 345
WT2 0. 350 0. 525 0. 630 0. 665 0, 700
T3 0. 435 0. G52 0783 0. 826 0. 870
WT4 1. 746 2. 620 3. 143 3. 318 3. 483
WT5 2,092 3.139 3. 766 3. 976 4. 185
steps: 0-50%-T75%-90%-95%100%0

[ (0-50%-T3%~00%~05% shall be paintained for | minute;l00% shall be maintained for 1 minute)




Appendix C

REPORT OF LOAD CELL CALIBRATION
FOR

TEST TOWER TYPE ‘S220.SP’ QV
Model
A nst.

Manufacturer
Date of Cal.
Temperature
Cal. Method
Standard for

Deviation ¢ 60652-2002 y
! ¢

i
=
LS
-
=%
-




..HHI'I'I.E
::.-:I' |_: g [at i ol

nidity

67.0 RH% Temperature 24.0 C

RECORD OF LOAD CELL CALIBRATION

HRS220, 5P

Means name GAIlLiE T35 ACOMINE [1yss 5000

o rules
Control No.CEPRI-D-]JS51-]5-021-2017-T033

asure channel VO Cell No:14-01-03 Capacity 5. OkXN
o sad value 0 5 NOTE
& Tnorement | 0.0006 | 1.4000
© Increment 2 0. 0042 1. 4057
" Increment 3 0. 0041 1. 4067
 Average value Xi 0. 0030 1. 4041 -
Cali. Factor 0. 0000 0. 2802
Repeatability (%) 0 0. 48
jeasure channe] V02 Cell No:14-02-28 Capacity 12, @\
oad value 0 a3 NOTE
Increment | 0.0173 0.7283 | 1
Increment 2 0.0171 0. 7274 | Vo
Increment 3 0.0179 0. 7279 1
Average value Xi 0.0174 0. 7278 | 1.
IE Cali. IFlar:tc-r 0. 0000 0.1421 | 0 CaliResult Yos
|| Repeatability (%) 0 No
- easure channel V03 1. OkN
Iill i B3 oad value 0 1a NOTE
Increment 1 1.3630 | 2.0553
Increment 2 1.3632 | 2.0513 V3
:.' Increment 3 1.3646 | 2. 0492
| Average value Xi 1.3636 | 2.0519
il Cali. Factor 0.1347 | 0.1384 | 0.1377 CaliResult Yes
| ' 0. 27 0.12 0.3 No
- Measure channel ¥4 Cell No:14=-02-43 Capacity 15. OkN
i 5 10 15 NOTE
=0, (39 (. 6910 1. 3861 2. 0906
. ={), (132 (). 6923 1. 3907 2. 0901 v
Increment 3 =(. 0028 (). BEY0 1.3913 2. 08903
Average value Xi -0. 0033 | 0.6907 | 1.3894 | 2.0903
Cali. Factor 0. 0000 (0. 1388 0. 1397 0. 1402 CaliResult Yog
| Repeatability (%) 4 0. 18 0. 37 0. 03 Mo
Inspector " | Checker 7 2017-T-2
;é'zﬂ.ﬂ % Page 1 of 8




RECORD OF LOAD CELL CALIBRATI ON
BHIS220. SP

[ name
S A 2 R s e v AcCording
ting station Means name G430 155 I fief o 4258 2 5 JIG455—2000
idity 67. 0 RH% Temperature 24.0 'C Control No.CEPRI-D-JS1-JS-021-2017-T033
ssure channel V03 Cell No:14-02-31 Capacity 18. OkN
5 advalue| ¢ b 12 18 NOTE
Increment | —0). 0089 0. TH26 1. 6032 | 2. 3978
Increment 2 ~0.0068 | 0.7836 | 1.6059 | 2. 3937
Increment 3 =(). 0079 0. 7820 1. 6055 | 2. 3947
& Average value Xi -0.0079 | 0.7844 | 1.6049 | 2. 3954
Cali. Factor 0. 0000 0.1320 | 0.1367 | 0.1317
“Repeatability (%) 0 0.39 | 0.16 | 0.17
sure channel V06 Cell No:14-02-47 Capacity
: es ad value 0 3 10 NOTE
Increment | 0. 0399 0.7123 | 1.3807
[ncrement 2 0.0400 | 0.7134 | 1.3856 Ve
Increment 3 (1. 0399 0.7111 -3
Average value Xi 0. 0399 0.7122 | 1.4~
Cali. Factor 0. 0000 0.1345 | 0. CaliResqltH 25
__ Repeatability (%) 0 0. 33 No
re channe] VOT Capacity  18. OkN
Times ad value 0 12 18 NOTE
| Increment 1 1.6335 | 2.4543
' Increment 2 1. 6360 | 2. 4624 V7
' Increment 3 1.6393 | 2.4572
L Average value Xj D.8179 | 1.A363 | 2. 4580
Cali. Factor 1355 | 0.1364 | 0. 1370 CaliResult Yes
Repeatability (4 0.13 | .0.35 0. 33 No
2 Cell No:14-02-24  Capacity 15, OkY
3 10 12 NOTE
-0. 0026 (). 6619 1. 2900 1. 9667
. =(0. 0017 (. 66135 1. 2902 1. 9606 11
F Increment 3 —0.0024 ] 0.6625 | 1.2912 | 1. 9664 ‘
L Average value Xi —0.0022 | 0.6620 | 1.2905 | 1.9662
L Cali. Factor 0. 0000 0. 1328 0. 1257 | 0. 1332 CaliResult Yoy J/
L Repeatability (%) 0 0. 14 0. 09 0. 06 No
' Inspector " . Checker 4. / 2017-7-5
de /%f;%/ Page 2 of 8




_;_{ station

.|j|| ldlt}"
ac e channel L2

Biname  18F5220. SPH

ddeans name

87, 0 RH% Temperature 24.0 C
Cell No:14-02-23

G A TEE ey 00 4 2

According
o rules

RECORD OF LOAD CELL CALIBRATION

J1G455—2000

Control No. CEPRI-D-]JS1-J5-021-2017-T033

Capacity  20. OkN

e oad value| 0 6 12 20 NOTE
[ncrement | -0.0367 | 0.7398 | 1.5376 | 2.5794
Increment 2 -0.0363 | 0.7579 | 1.5364 | 2.5798 L2
[ncrement 3 -0.0377 | 0.7611 | 1.3366 | 2.5798
Average value Xi —0.0369 | 0.7296 | 1.5369 | 2.5797
Cali. Factor (0. 0000 0.1327 | 0.1295 | 0. 1303
" Repeatability (%) 0 0.43 0.07 0. 01
Weasure channel LO3 Cell No:14-02-20 Capacity
_r pad value 0 6
- Increment 1 0. 0076 0. 8130
Increment 2 0. 0072 0. 8144
Increment 3 0. 0077 0. 8144
Average value Xi 0. 0075 0. 8146
i Cali. Factor 0. 0000 0. 1345 CaliResult Yes «
Repeatability (%) 0 0. 07 No
‘Measure channel L04 4-01-13% Capacity 5. OkN
| Times pad value 0 NOTE
|
Increment 1
Increment 2 L4
Increment 3
Average value Xi
1 Cali. Factor 3049 CaliResultleSY
| Repeatability 0.19 No
Cell No:l4-02-08 Capacity 20. Ok\
0 6 12 20 NOTE
0. 0029 0.8324 | 1.6443 | 2. 7180
0, 0038 0. 8321 1. 6471 2. 7171 L5
Increment 3 (0. 0041 0.8330 | 1.6477 | 2. 7170
Average value Xi 0. 0036 0.8325 | 1.6d6d | 2. 7174
Cali. Factor 0. 0000 0. 1382 |1 01356 | 0. 1339 CaliResult "r'::ra J
Repeatability (%) 0 0. 11 0. 21 0. 04 Na
2017-7-a

Inspector ' #1

Checker %‘Z %

Page 3 of &




RECORD OF LOAD CELL CALIBRATION

pject name 4 HS220, SPHE |
Means name G IET 16 000 4 3 According iGies A

ot tion
sting sta 1o rules

umidity 67. 0 Rl% Temperature 240 °C  Control Xo. CEPRI-N-]S1-]5-021-2017-T033
easure channel .06 Cell No:14-02-34  Capacity 3. OkX
oS ad value 0 3 NOTE
Increment | (0. 0144 1. 4514
Increment 2 0.0172 1. 45330 LG
Increment 3 0.0174 | 1. 4514 )
Average value Xi 0. 0163 1. 4520
E Cali. Factor 0. 0000 0. 2871
~ Repeatability (%) 0 0. 11
asure channe] LO7 Cell No:14-02-46 Capacity
Times ad value 0 6 12 20
Increment 1 0.0118 0.8445 | 1.6903 | 2.
Increment 2 0.0129 0.8438 | 1.6890 L7
Increment 3 0. 0134 0.8439 | 1.6920
Average value Xi 0.0127 | 0.8440 | 1.6903
Call.lftaclﬂr 0. 0000 0. 1386 | 0.1411 : CaliResult 125
Repeatability (%) 0 0.09 0.18 . Mo
\ 4
Measure channel L0OS Cell hapld-01S88 Capacity 5. OkN
Times ad value 0 5 NOTE
Increment | 0. 0146 2
Increment 2 0. 017 1 WL
Increment 3 0. 0180 1. 9d44
Average value Xj 0: 2
Cali. Factor 0. OO 003 CaliResult} 85 Y
Repeatability (%) 0 0. 02 No
deasure channel .09 Cell No:04-1-8 Capacity 3. OkN
limes i 0 ] NOTE
[ncremen 0. 0703 1. 1362
Increment 2 0. 0706 1. 1347 .o
Increment 3 0.0685 | 1.1375 -
Average value Xi 0. 0698 1. 1361
C‘nh.lFlacmr 0. 0000 | 0.2133 CaliResul TE5Y
_ Repeatability (%) () 0. 29 , No
Inspector ', » Checker i 20M7-T-5
W #ﬁ % Page 4 of 8




F

RECORD OF LOAD CELL CALIBRATION

ject name

AFS220. SPE

Neans name Gl I E0 4 %

iy According 1164552000

fing station to rules
pdity 67. 0 Rt Temperature 24.0 'C Control MNo.CEPR [-D-JS1-]$-021-2017-T03
aqsure channel L10 Cell No:14-01-33  Capacity 3. OkX
ASUIE
mes ad value 0 3 NOTE
Increment 1 0. 0055 L. 4677
[ncrement 2 0. 0082 1. 4709 W3
= Increment 3 0. 0087 1. 4696 '
= Average value Xi (. 0076 1. 4694
E Cali. F_:EI.I:EGI‘ 0. 0000 0. 2924 CaliRe
“Repeatability (%) 0 Q.22
{easure channel L1l Cell No:14-01-43 Capacity
“mes ad value 0 3
Increment 1 0. 0132 1.4118
[ncrement 2 0. 0151 1.4129
Increment 3 0.0128 1.4148
Average value X1 0. 0147 1.4131
| Cali. Factor 0. 0000 0. 2797 CaliResult
Repeatability (%) ] 0. 21
easure channel L12 Cell %o:14-0%d0 C
M 0 3 NOTE
Increment 1 0. 0214 3
Increment 2 0. 022 032 WL5
Increment 3 0.0222 1
Average value X1 1 1. 8295
Cali. Factor Q. 15 CaliResult Yes 4
. Repeatability (%) 0. 33 Mo
Measure channel T0 Cell No:14-01-41 Capacity 3. Ok
Times g ue 0 3 NOTE
Increment 1 =0, D004 1. 4324
Incremen 0. 0013 1. 4275 -
Increment 0. 001a 1. 4272
Average value Xi (. 0007 1. 42890
Cali. F.acmr {0, 0000 0. 2857 CaliResult Yes
Repeatability (%) () 0. 36 No
Inspector .} Checker 7 2017-7-
W/‘ / ﬁ% Page 5 of 8




RECORD OF LOAD CELL CALIBRATION

ecl name

WRIS220, SPiE :
ing station Means name 6430013 11 T 42 ::;:i"‘g 11G455—2000
midity 67. 0 RH% Temperature 24.0 °C Control No. CEPRI-D-JS1-15-021-2017-T033
sure channel 102 Cell No:l4-02-27 Capacity 15. 0kN
mes ad value 0 3 10 15 NOTE
[ncrement 1 . 0162 0. 67493 1. 3442 | 2. 0094
Increment 2 0. 0129 0.6807 | 1.3439 | 2.0111
Increment 3 0. 0162 0. 6799 1. 3412 | 2.0110
~ Average value Xi 0. 0161 0. 6800 1. 3431 2. 0103
Cali. Factor 0. 0000 0.1328 | 0.1326 | 0.1335 o Ye
" Repeatability (%) 0 0. 22 0, 22 0. 09
sure channel T03 Cell ¥o:14-02-37 Capacity
mes ad value 0 3 NOTE
Increment 1 -0.0153 | 0.7466 | 1.
] Increment 2 -0.0161 | 0.7459 | 1. T3
Increment 3 —0. 0166 | 0.7489 | 1.
Average value X -0.0160 | 0.7472 | 1.
[ Call.‘F_actr::r 0. 0000 0.1526 | 0. CaliResylt Yes
_ Repeatability (%) 0 0.4 0.3 No
sure channel T04 CellyNo:14802-35 Capacity 13. OkX
Times ad value 0 15 NOTE
Increment 1 0. 0225 23 1.3795 | 2. 0684
Increment 2 (. 0 3 1.3829 | 2.0603 T4
Increment 3 0. 02 . 6944 1. 3823 | 2. 0679
Average value Xj 6951 | 1.3816 | 2. 0655
Cali. Factor 0000%CH 0.1344 | 0.1373 | 0.1368 o e
Repeatability (9 0.18 0.25 0. 39 No
_I'l'[tamre channel TS5 Cell No:14-02-18 Capacity 15. OkN
| Times al 0 g 10 13 NOTE
Incr it | 0. 0223 0. G885 1. 3787 2. (oG8
Incremeqy 2 0. 0224 0. GRE3 1. 3798 | 2. 0283 5
Increment 3 0.0223 | 0.6897 | 1.3805 | 2. 0576 '
Average value Xi 0. 0223 (), 682 1. 3797 | 2. 0376
Cﬂ]!'.F.ﬂcmr 0. Q000 0. 1332 | 0.1383 | 0. 1336 CaliResaltl L5 ¥
| Repeatability (%) 0 0. 49 0. 13 0. 07 No
IIISiJEClCI-I!‘ : . ] 7-T-3
:l l Page 6 of 8

Checker ‘%{j %



ecl nAMe

ing station

R7. 0 RIm Temperatu

1 F18220. SPH

Vieans name G433 7 42
re24.0 C

RECORD OF LOAD CELL CALIBRATION

According (14552000
1o rules

Control No.CEPRI-D-J51- J5-021-201 T=T033

'ditr
<ure channe! TOG Cell No:14-02-38 C apacity _13. OkA
e pad value 0 3 10 15 NOTE
Increment | 0. 0168 | 0.6425 | L. 3125 | 1.9871
Increment 2 ~0. 0122 | 0.6434 1. 3132 | 1.9830 6
ncrement 3 00117 | 0.6438 | L. 3179 1. 9880
T Average value Xi —p.0136 | 0.6432 | L. 1149 | 1.9861
1 Call.-FrﬂCmI' 0. 0000 0.1314 | 0.1343 | 0. 13!'157: Ealifen Yes
" Repeatability (%] 0 0. 21 0. 36 0. 20
feasure channc! TO8 Cell No:l14-01-23 Capacity 3
u; &5 oad value 0 3 OTE
rorement 1 | 0.0074 | 1.3936
[nerement 2 0. 0036 1. 3937 WT1
Increment 3 0. 0088 1. 3964
Average value Xi 0. 0073 1. 3946
) Cali. F_actc:r 0. 0000 0. 2775 CaliResult Yes
| Repeatability (%) 0 0.2 No
Measure channel TO9 Cell Wo:14-01 Capacity 9. OkN
i Times oad value 0 5 NOTE
| ncrement | 0.0 155089
Increment 2 0. 0187 4 T2
Increment 3 .01 119
Average value Xi 15 1. 5114
Cali. .Flar:t 0 0. 2991 CaliResult Yes
Repeatabiligd (%) 0.3 No
- Measure chaon Cell No:l14-01-48 Capacity 3. OkN _|
| Tindes alue 0 3 NOTE
ncrement 1 -0, 0024 1. 4515
rement 2 -0, D024 L. 4497 Wi
Increment 3 -3, 0008 1. 4520
Average value Xi -0.0019 | 1.4310 =
Cali. Factor 0. 0000 | 0. 2906 N ("1
e CaliResult—
| Repeatability (%) {0 (0. 1b NG
Checker 2017-T-2
.-*"I%/{} Page 7of 8

Inspector :‘ I' !




RECORD OF LOAD CELL CALIBRATION

tecl name 18 FIS220, SPHE

eans name GAILi MM SIS 11G455—2000

to rules
Control No.CEPR [-D-J51-J5-02 1=2017=T033

::_-,':'|| 4 Stati-'{]“

L idity 67. 0 RH% Temperaturc 24.0°C

asure channe! T1] Cell No:04-2-7 Capacity 18, OkN
P sad value 0 6 12 18 NOTE
= [pcrement | 00513 | 0.8673 | 1.7189 | 2.5527
ncrement 2 0. 0222 0.8711 |. 7244 | 2,901 Wi
Tncrement 3 0. 0237 0. 8705 1. 7176 | 2. 5921
Average value Xi 0. 0524 0.8696 | 1.7203 | 2.35022 _
| Gah._F.aﬂtm' 0. 0000 0.1362 | 0.1418 | 0. 1386 CaliResult ‘fﬂﬂi{‘
" Repeatability (%) 0 0. 44 0.4 0. 04 \ |MNo N
Measure channel T12 Cell No:14-03-18 Capacity _ 30. ":”':-1”*..-2_ V. Vv
Times pad value 0 10 20 ?ETFE
j Increment 1 0. 0038 0.9633 | 1.9200
| Increment 2 0. 0043 0. 9600 1. 9200 WTS
] Increment 3 0. 0052 0.9621 | 1.9196
r Average value Xi 0.0044 | 0.9619 | 1.9199 g
_ Cali. IF.at:tt:lr 0. 0000 0. 0957 | 0.098 1 CaliResult Yes +
| Repeatability (%) 0 0. 36 0.02 | No
f asure channel T07 Cell No: 14402-44 Qépacity 15. OKY
| Times sad value 10 15 NOTE
3 Increment 1 2. 0463
Increment 2 2. 0472 17
Increment 3 2. 0497
Average value X 2. 0477
Cal. _F_a-::t'r:nr 4 0. 1325 CaliResult Yes
Repeatability (%" 0. 17 No
Measure channel 0 Capacity —
Times : vniﬂi#' NOTE
——— —
Inc@;;nl 1
” 9
Inmcmgi 2 -
Increment 3
Average value Xi
: 5 A
Cali. -F:El{lm CaliResult| 23 i3
Repeatability (%) 1 No
Inspector ', |2 Checker §/ 2017-7-5
Lﬁ Page 8 of &
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Appendix D

REPORT OF DEFLECTIONS
FOR
TEST TOWER TYPE *5220.5P

Measuring Means total sta
Date of Measuring , 2017
Weather y
Temperature “ 32°C

Wind condition ,-2017 no wind

4, 2017 no wind
Jdly 5, 2017 no wind




APPENDIX D-1
The arrangement for de

flection measuring points 'S220.8P'

.

5
g
2.
4,?01]1
A 6
g
1.1ﬂ%
| 5433 L




7 & W P 8 xR (2340

THE RECORD OF DEFLECTION MEASUREMENT (total station )

E At o E 83 R v 3
[nstrument model: Sl TERS0L TONER Instrument Mo. : gRIOHHS NO. 1
JEEl8a ¥ CEPRI-D-J51-JS-073-2017-T033
WA _'E # FH|S220. SPHE e 2017-7-3
{ Project) (Date)
T 1.Maximum wind cross the {v Bk J { 8%
( Load Case) Line (Instr. Status) i 7
T I\ w2k
measuring deflection  Cunit: mm)
point Ji 1Rl P
direction 30% T3% 90% 05%
fipn (XD a1 159 268 278
1 Wi (YD)
e (Z)
LTRSS,
2 ()
iEW (Z) -18
Mmoo 186
3 B ) E Y
B (Z) -17 -1 j-.l |
i (X0 126 B #
1 i (V) -6 B 2
TW (Z) -14 -6
W ) 37 -7 i
a 4 T & g ,."'!
W (Z) -9 1
-1 0
0 -1
12 T
265 4
-6 -6
K -3
209 =]
-8 3
-hE T
RiE (XD %] 188 2
y fE (YD) -1 -4 -6 -12 -1 -3
T (2D -21 -4 -45 -63 -6l 9
i =+ X
F (Weather?) : sunny e A (Ohserved) : }jﬁ%

) M3k i)
page of
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THE RECORD OF DEFLECTION MEASUREMENT (total station )

B i : i e 3
G B  4:uf{i TCRBO2 POYER Lkbuali JS1-0005 o

i
instrument model: Instrument No.: NO.

| ki W EEPHI-D;{E[—__TS—GTE—EGITFTME
T H £ R . R BaM T
{ Project) #5220, SPH (Date) 2017-7-3

TRTHR 1 Maximum wind cross the {3 AR A {4 2%
{ Load Case) Line {Instr. Status) K7

e NI o

padin g k
measuring 7T lf deflection  Lunit: mm )
point 1 P

direction 50% 15% G0% 95% 100%

im0 3 g1 112 112 127
10 e (YD 7 =5 -1l 1 3 -
Hf <20 -22 =34 -43 0 - 3
i (X3
g (YD)
T (Z)
i (XD
g (Y2
e CZ)
e (XD
g (YD
SER (Z)
Wi (XD
#WE (YD
EHGL)
AR

[ {
(X
Y Y)
B (2D
#im 0
i (Y2
e CZ)
i (X)
g CY)
EW (Z)

i
oo (Weather) : sunny WA, {Ohserved) ifﬁ%

] [IEL
page
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THE RECORD OF DEFLECTION MEASUREMENT (total station )

WBEELH oy ongop pover  DHH 510005 ¢ g
Instrument model: Instrument No. : NO.
$sdl9%: CEPRI-D-JS1-]5-073-2017-T033
TREE : ik =Pl
( Project) #5220, SPHE (Date) 2017-7-3
g 1 2 Vertical overhead conductors 4 { g3 4 J
(Load Case) and 6,cross wind one quaner | (Instr. Status) K
. el ﬁ?ﬁ“ﬂj : frfd (BT X
measuring deflection  Cunit: mm
point Jr T o
direction al% To% G0% 9
HiF (X) 12 17 25 26
| g (YD) 1 2 -2 ]
iER (Z) 4 1 2 -3 g9
W () 13 18 21 4 31 -1
2 | R CY) -11 1
W (Z) 1 3 -2 T
e (X) 10 14 14 -1
3 S (YD) 0 =4 -4 -2
E¥ (Z) =8 o | 3
g (X0 i 4 & -2
i M (Y) -3 ] -8 -7
fEW (Z) 17 ] B 14
WE (XD -5 -3 -3 =3
3 W L a 5 i) =2
1 B 4 7 14 -1 g 8
[ =2 =i LI -1 -1 1
G i, 0 -1 -8 -3 -4 -5
CE) =3 ] =6 0 -3 -9
R pIEX ) 2 5] 14 20 21 -6
LY 8 14 3 =2 -3 T
Ef (Z) 6 -5 2 -4 5 -5
fm (X)) 1l 19 25 18 25 =1
i (Y H -4 =16 =1 =12 =1
B CZ) 3 -10 -14 1] =9 8
W (XD 1] 4 g 10 13 -11
g e CY) a 2 -1 -1 -9 10
el (Z) -B -12 -11 -26 -29 l
; ey
F (Weather) : sunny WM A (Observed) : ;ﬁ%
m [iE

page
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THE RECORD OF DEFLECTION MEASUREMENT ( total station)

B B 2 o R e
nsiromenit model: 44t TCRBOZ POWER Ikt o J51-0005 NO. 2

o hlbR Y EEPRI~E:—131—15-11?3—21:11?—1‘1133
wRE M
5220, SP gk
w5220, SPH i 2017-7-3

1 Vertical averhead conducions 4 {iﬁﬁtﬁ J lﬁ’-ﬁ J
1%

and 6,cross wind one quarter {(Instr. Sratus)

[ mA4H
( Project)

SRR
( Load Case)
measuring
point

pis (R R

deflection  {unit: mm )

ol 5% 90% 95% 1
i (X) 2 4 8 5
10 g (YD 1 -4 -10 -6 -

ep (Z) -g -23 -2 3 -11

i (XD
M YD
g (Z)
Hip (X2
o (Y3
Tew C£)

b
o (Weather) : sunAy MM {Observed) %&%

page of
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THE RECORD OF DEFLECTION MEASUREMENT ( total station)

B ER R 3
Instrument maodel: e TCR80Z POVER Instrument No. : 151-0005 NO. #
fisdl g 7 . CEPRI-D- §1-J5-073-2017-T033
fmf“f‘ﬁ‘ wF)S220. SPHE it Bl 2017-7-4
i Project ) (Date)
TBTE | o pmwE | o BBy
{(Load Case) wind ont QUATLES (Instr. Status) T
e IQCE pi Cag R
measuring deflection  Cunit: mm )
point P :
direction 50% To% 9% 95% 100% 0%
M (X -189 -271 -503 -305 -311
I @ () 340 520 B0 529 an
PR (2D -8 -1 -8 =10 -1
W (0 -195 -278 314 -321 -281
2 g (YD 317 466 514 585 341
kw (Z) A =16 -12 -12 18 1]
Wi (XD -123 -179 - 19 -189
3 g (YD) 179 268 11 3 340 190
Ew (Z) = =0 -19 =28 =1
i (XD =11 -116 -130 29 =134 -120
4 g (Y2 118 196 193 208 119
il (Z) T -7 -3 -10 5
_ i (XD - - =57 57 -52 -48
5 g (YD 2 54 &4 68 4 33
W CE) -4 -7 1 10 4
e AXD 0 2 -3 0 =1 2
6 -5 3 0 2 -2 |
3 0 9 1 2 -6
M X) -176 -250 ~280 -290 -204 - 264
w (YY) 108 139 164 180 180 62
31 -39 -50 -59 =55 -65 -56
(¥ -168 =746 -277 ~264 -287 233
3 B LY 37 677 791 821 §56 526
el (2} 29 Kl 30 10 34 37
HE (XD =132 ~169 =190 -197 -198 =183
9 g YD 235 389 464 488 305 291
TE (2) 14 19 35 32 19 37
¥
Foo( (Weather) : sunmf A (Observed) ?‘?‘f%

m kS .
page af
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THE RECORD OF DEFLECTION MEASUREMENT (total station)

{5,958 ¥t 4 45 RE Lk
Instrument model: 2 Uk{L TCRBDZ PONEE Instrument No. : JeL=0iln HO. -
PR R EEPRI-D;J_Sl—JS-!}?E-EﬂlT—TUEE
WA io® B M
( Project) AMSL20. 5P (Date)

2017-7T-4
- e 3 Longitadinal overioad Cut guard
i1 Ot wire(0) and Conducior 2 longitudinal '{E‘ﬂﬂﬁ ﬂﬂ%
{ Load Case) wind one quaster (Instr. Status) i

N e o g (R R

oadin : .
measuring i & deflection  Cunit: mm)

point LAt o
direction 30% T5% 90% 95% 1

i (X0 -78 -119 30 | -1 13 -1
10 W (Y 151 237 277 297
MR (Z2) 19 41 34 a7 ) 29
e (0
g (YD
Tew (Z)
Ham 00
g OY)
Tl (Z)
e (X
g (Y
W (Z)
AT RS,
G (YD
T (22
G
i
R C
|
Y
[0 |
(X%
i (Y
T ()
. B (0
g g (YD
Mew (Z)

'.-5:' %
| Fe ™ (Weather) : sunny Ml A, (Observed) ?’5%

w [k il
page of




fr % WU 38 5 & (&0

THE RECORD OF DEFLECTION MEASUREMENT (total station)

NG E et i e W% 3
Instrument model: &k TCRS02 PONER Instrument No. : RIS MNO. :
= PRIE Rk CEPRI-D-JS1-J5-073-2017-T033
HH # iTab-d =g
(Project) MES220, SPHE | A 2017-7-4
eI i e S I L U I v
(Load Case) owe quArter (Instr. Status) T
wg BB (e R
measuring deflection  Cunit: mm)
point 73 tF) =P
direction 50% T5% 90% 95% 10
#im X -7 -8 -23 -23 - -
1 i (YD 145 226 300 318 1
el (Z) -2 1 -7 4
M (XD -2 -3 -14 13 -4
2 g YD 116 178 236 272 a9
g (£) -8 -10 -1 -18 1
M (X)) -3 -9 g 14 =19 -6
3 i (YD 60 121 g2 174 24
Mg (Z) -4 -1 - -2 -11 B
HE () =1 -5 -7 -11 -14 -3
4 g (YD 46 91 105 113 a
iEH CZ) 0 3 -7 -4 -1 5
M 50 -1 -1 -6
5 g OY) a0 M 46 -1
EW (Z) =5 -6 0 -1 a
1 ) = =3 -2 -1 -3 -4
B T g 5 11 5 5 1l
il =1 4 -3 0 5 -2
( -2 -1 =15 -15 -23 -1
M ) 133 194 263 279 302 61
T ) 24 30 39 54 50 30
(.9 -11 -6 -24 -22 -31 -12
& g (Y 106 174 231 233 266 12
¥ (Z) i & 1 =3 7 b
_ e OO -11 -5 -15 -13 =23 -1
q 1 O i) 115 149 152 175 1
|_ T (2D 3 2 4 -3 -1 1
: L7k
et (Weather) : sunny AL A ( Observed) : g(;ﬁ%

o Tk ]
page of
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THE RECORD OF DEFLECTION MEASUREMENT { total station )

e S E A S ' LY i Ay
Instrument model: ¥R, TCRA0Z POVER Instrument MNo.: JEln NO, %

B4l % CEPRI-D-JS1-JS-073-2017-T033
MA% e |
{ﬁf: cﬁ WFIS220, SPIE ‘*iif’ 201774
Hlﬂ] .ﬁ. -'1-.|..-Dr|-3I.lI.'H:|II15.1 Uﬂl‘[{rﬂﬂ.‘:ﬂllmgﬂaf {iﬁﬂﬁ J {iﬂ J

conductors | and 2 Joagitudinal wind
{Load Case) one quatter | (Instr. Status) il

s | TR G b R

padi :
measuring I el deflection  {unit: mm)
point e

direction 2% To% 0% 95% 1

B (X -7 -7 -13 -20 - -
10 @ (YD 45 71 93 3 ~4
#E (Z) 0 4 2 -3
Him (X
el (YD
Tl ()
Him (X
e (YD
R (Z) 1
i (X \1
B (Y
T (Z) - :
Wtf 0 /
W Y) J
Tl (Z)
Ll

\3

T

(X
wm Oe)
T Z)

B (XD
g (v
ep (£
BEET (X))
()
ER (L)

& 1
F™ (Weather) : sunny M A (Observed) : ﬁ%

£ & o

page of
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THE RECORD OF DEFLECTION MEASUREMENT ( total station }

{3 B & A g R %
Instrument model: SR TLHa00 FORER Instrument No. : Jo-h NO. .
EAiAL R CEPRI-D-JS1-15-073-2017-T033
4 Eﬂ WAS220. SPHE 833 EH 2017-7T-4
( Project) (Date)
i e I e FC]
(Load Case) one quarter (Instr. Status) B
o | P b R
measuring deflection  Cunit: mm )
point e
direction 0% T5% 90% 95% 00%
Him (X)) -1 -33 -14 -36 4 1
1 i (YD 112 151 224 243 -17
iER (2D -17 -17 -19 -17 -3
i OO0 -37 =70 -85 -35
2 i (YD 121 190 2 258 26
TW (Z) 1 -7 -2 10 -10 3
e X0 -21 -49 -63 -6 ~26
;] m CY) T3 134 165 172 186 22
W CZ) -9 -3 6 =17 -19 -1
W (XD -12 - -38 -42 -16
4 BE (YD 4 9 116 119 133 26
' ER () -7 - -14 -13 -10 -6
M (XD -9 =10 -16 -17 -4 |
5 W Q) 1 30 38 46 45 5 v
e ( -10 =5 -6 -7 -6
3 (X -4 0 -4 -3 2
6 - g 2 g 6 2 3
(2D g -2 -1 B -13 -3
F W ) -18 -42 -36 -41 -45 -4
o) ] -22 86 =139 -140 -159 -180
(Z) -6 -2 =5 1 -2 9
mim (X)) =20 =52 -66 -67 =71 -5
e (YD 184 370 473 504 544 116
Ef (2D -2 -8 -20 -10 -17 -10
fE (X0 -3 -24 -37 =39 -42 -6
g g (Y) 1530 a02 393 432 438 143
el (Z) -2 -5 -3 -5 -10 0
\
4 (Weather) : sunny M A (Observed) : ﬁ

m Tk ]
page of
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THE RECORD OF DEFLECTION MEASUREMENT (total station)

fo 4% A 2 R WARE P _

4=85{% TCR80Z POWER JSI-0005

Instrument model: Instrument No. : NO. ©
Fs54 % . CEPRI-D-JS1-JS-073-2017-T033

2017-7-4

O

e FHIs220, SPH e

( Project} (Date)

. i 3. Congriudinal avertoad Cutting of

ﬁﬂa"l H’ conductors 2 and 4 lengiidinal wind {EH“E
(Load Case) ane quarter (Instr. Status)

Tl R i B (R B

measuring S deflection  Cunit; mm?J
: Jim

point

direction 50% To% o0%

BF (X0 0 -16 -28
10 e (YD 98 183 251
TE (Z) =10 -§ -11
| B (X
| G ()
e (Z)
HEFT (X
e (YD)
el (Z) \
B 0 "*
A (Y2 ;
R (Z)
W) (XD /
#E Y
TE (Z)

(2}

Bl (XD
B (Y
TR (Z)
i (X0
Mg (Y
M (Z)

i
X (Weather) : sunny R A (Observed) :%@%

0 Bt o
page of
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THE RECORD OF DEFLECTION MEASUREMENT (total station)

{3 S A i E TR P
Instrument model: X TCRBOZ POWER Instrument No. : a5 NO. J
$ 4 % . CEPRI-D-JS1-J5-073-2017-T033
AiH EH{ T H|S220. SPig wREH 2017-7-5
( Project) o . r {(Date)
R | et amghmdinai wind| . - DL L
( Load Case) ane quartes (Instr. Status) s
| e [ BB b 2R
measuring deflection  Cunit: mm}
point R i
direction a0% T9% 0% 95% 1
i (X 5 -12 -21 -21 - B
1 B CY) 71 126 1549 6 -1%
W (Z) 7 1 6 4
B (X) -8 -21 -36 35 - i i
2 g CY) 73 113 159 -11
EE (Z) g () -2 1 2 0
M (X) =10 -21 ] -4 =44 1
9 g (Y 57 1 128 140 -5
T (Z) 1 -1 =g -8 =12 L i
Him (X) -§ -7 -25 -26 -25 -1 \
E dm (YD 33 B8 B8 90 2
WM (Z) NG -9 -4 -8 -6
M OO0 -13 -9 -16 -3 /
5 #E (YD) 43 16 39
EW (Z) 6 & 3 16 7
i = -6 -B -6 -6 -4
B I NG 6 14 5 2 2
gl < 8 14 17 15 10 -3
t (X -4 -13 -18 -22 =21 B
WE @ 22 29 24 3l 25 -13
@1 2 3 -1 -12 -4 5
m (X -4 -25 - 26 -35 -16
g i (YD g9 187 220 245 259
EW (2) 0 -8 -8 -14 -11
BE (XD 5 -6 22 -19 -25 B2
9 CBE (YD 81 133 210 221 241 -4
il (Z) 1 -8 2 -11 -3 -1
]
F4 (Weather) : sunny WA, (Observed) : ?‘f‘.%

o [iE o
page of
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THE RECORD OF DEFLECTION MEASUREMENT { total station )

e S E ; BEET %,
Instrument model: DAL TR PONES Instrument No. : Jl=Nn NO.

£l CEPRI-D-JS1-J5-073-2017-T033

6

i 5220, SPHE ehEN

{ Project ) {Date)

2017-7-5
. - &.Longnudimal overlead Cuting of
L SR comductors 4 aisd 6 longitudinal wind { kiR L "
( Load Case) ame quarter (Instr. Status) Lk i

g SRR WA O B
! oading : :

measuring deflection  Cunit: mm)

point

J3 18
direction 50% 75% 90% 95% %

i (XD -3 -18 -27 -20 : 1
10 i (Y T 134 173 93 20
Pu 2D 1 -2 -2 0
B (%)
D
el (2)
e (X0
g Cy)
s ()
Hip (XD
gy (YD
Tew (Z)
Mgy (X0
gm Y
W (Z)

)

&,
e CR)

o
B )
i (2

(X
g (Y
T (2
i (X0
M (YD
iEl (2D

|
F4% (Weather) : sunny . M A (Observed) %‘ﬁ%

o M3k L
pRge of




{e 3% 2

Instrument model:

fr & W A F & (&)

4-uf{% TCR802 POWER

WS

Instrument No.:
Fig|ge S, CEPRI-D-JS1-J5-073-2017-T033

JSI-0005

THE RECORD OF DEFLECTION MEASUREMENT { total station)

e
WO,

T

11 El 85 ; e HE M ,
(Project) ¥ 5220, SPHE Fatey 2017-7-5
T 7 Longitudinal imbalance,cross {3 R J {3 3% J
{ Load Case) wind one quarter. {Instr. Status) K i
s [N BB R
measn_aring R _ deflection  (unit: mm)
point o,
direction 50% T5% 0% 95% 1
i (X B 5 4 1
| WM Y 1 31 55 2 -8
ME (Z) 10 [ 12 14
M (XD 3 -1 - -8 = 4
2 gy (Y 2 34 62 -3
e (Z) -5 -3 4 -1 -16 2
B (X)) 13 1 - -4 -2 8
3 M Y -3 2 42 44 =4
MW (Z) =4 - -3 -7 -5 -2
By XD 1 2 -3 =5 =5 4
4 B (Y 10 29 29 36 -6
TeH (£ 10 -2 B G 2
im0 -12 -7 -10 -1
5 M (Y L 10 10 T -9
T (Z) T 10 13 10 B
1 0 -4 1] =] 2
& R =2 11 =1 =2 -4
£ 1 T 0 4 17 -2
(X 11 5 -1 -5 -1 5
M ) - 18 45 55 a7 -2
i o) -2 | 0 -3 -1 3
i (X) 1l 1 -3 3 -7 8
B M (YD =G 33 53 55 (k] =17
el (£) 3 5 - -3 3 -6
wing CX) 14 7 =1 2 -3 16
q e (Y) =7 21 43 42 K| 21
EH (Z) ] -3 -7 =13 =T 1

F (Weather) : sunny

L]
Wl )\, (Observed) : %

£l

B

page
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{i SR & B

Instrument maxdel:

A B W W E &R (&N

THE RECORD OF DEFLECTION MEASUREMENT (total station)

“=4k4% TCR80Z POWER

- fal
ookl J51-0005

Instrument No.:

%
NO.

l?

fiuinS . CEPRI-D-JS1-J5-073-2017-T033

sl SRIS220. SPH B 2017-1-5
Project) (Date)
e | 7.Longitudinal imbalance,cross {i BEdh {5 2%
( Load Case) wind one quarter. (Instr. Status) i d
W= ﬁifﬁ;] g (B &)
measuring deflection  (unit: mm}
point e
direction 50% T9% 9% 95%
i (XD {1} =3 =7 .=l 2
10 i (YD =g 20 31 9 =20
H (Z) 5 -2 1 - 6
W (X
g (YD
PEHE (Z)
i (0
g (YD
el (Z)
e (XD
i YD

TR (Z)

e (YD

W (2D

B (XD

R Y

W (L)

T (Weather) : sunny

i
WM A (Observed) : gﬁ

1

e
page
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