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Highways Department By Post & Fax: 2714 5289
Major Works Project Management Office

Major Works Office (2)

3" Floor

Ho Man Tin Government Offices,

88 Chung Hau Street,

Ho Man Tin,

Kowloon

Attn: Mr. Tony Cheung (Sr Engr 4/Central Wanchai Bypass)

Dear Mr. Cheung,

Contract No. HK/2015/01
Wan Chai Development Phase Il and Central-Wanchai Bypass
Sampling, Field Measurement and Testing Works (Stage 3)

APS Commissioning Test Report under Condition 2.8 of EP-482/2013/A

Referring to the captioned submission received through the email of Resident Site Staff (RSS)
on 14 May 2019, we have reviewed the submitted details and hereby certified this submission
in accordance with Condition 2.8 of Environmental Permit No. EP-482/2013/A, based on the
understanding that the following documents/information shall be further submitted to the
Director of Environmental Protection:

1. Engineer’s Representative (ER) confirmation of acceptance/approval for the routine
test reports and also ER's response to the Contractor's letter dated 9 August 2018
enclosed in Appendix 2;

2. The result of the Efficiency Tests for the APS of all 3 ventilation buildings, which the
tests will be carried out tentatively in mid/end May 2019 and submitted to the Director
of Environmental Protection by 23 June 2019.

Please noted that the certification of the captioned revised submission does not absolve any
person/party involved in testing and commissioning and/or operation of the APS from any
requirements or obligation under EP-482/2013/A.

Should you have any enquiry, please feel free to contact the undersigned at 2839 5666.

Yours faithfully,
For and On Behalf of
Lam Geotechnics Limited

Raymond Dai
Environmental Team Leader

c.c. CEDD - Mr. Lee Hon (By Fax: 2301 1277)
AECOM CWB - Mr. David Kwan  (By Fax: 3665 0106)
AECOM WDII - Ms. Gloria Tang  (By Fax: 2587 1877)
Ramboll - Mr. David Yeung (By Fax: 3465 2899)

11/F, Centre Point, 181-185 Gloucester Road, Wanchal, Hong Kong
Tel: (852) 2882-3939 Fax: (852) 2882-3331
Website: www.lamgeo.com Email: info@lamgeo.com
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Ref.: AACWBIECEMO00_0_11294L.19

Highways Department

Major Works Project Management Office

Major Works Office (2)

3™ Floor, Ho Man Tin Government Offices

88 Chung Hau Street
Ho Man Tin, Kowloon
Hong Kong

Attention: Mr. Tony Cheung

Dear Mr. Cheung,

Re: Contract No. HY/2011/08

14 May 2019

By Post and Fax (2714 5289)

Central - Wanchai Bypass - Tunnel Building, Systems and Fittings and

Works Associated with Tunnel Commissioning

APS Commissioning Test Report under condition 2.8 of EP-482/2013/A

Reference is made to the captioned APS Commissioning Test Report received through
RSS’s e-mail on 14 May 2019 for our review and comment.

Please be informed that we have no adverse comment on the captioned submission.
We write to verify the captioned submission in accordance with Condition 2.8 in the

captioned Environmental Permits.

Thank you very much for your attention and please do not hesitate to contact the
undersigned should you have any queries.

Yours sincerely,

N

David Yeung

Independent Environmental Checker

c.C. CEDD Attn:
AECOM CWB Attn:
AECOM CWB Attn:
AECOM WDII Attn:
Lam Attn:

Q:\Projects\AACWBIECEMO0\Corr\AACWBIECEMO00_0_11294L.19.docx

Ramboll Hong Kong Limited HEREEERA A

Mr
Mr
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Ms
Mr
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. Eric Wong

. Gloria Tang

. Raymond Dai

by fax:
by fax:
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by fax:

2301 1277
3665 0106
3912 3010
2587 1877
2882 3331

21/F, BEA Harbour View Cenire, 56 Gloucester Road, Wan Chai, Hong Kong Tel: 852.3465 2888 Fax: 852.3465 2899
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Central — Wan Chai Bypass

and Island Eastern Corridor Link

APS Commissioning Test Report
(under Condition 2.8 of EP-482/2013/A)

Prepared by: \& Date: 15 May 2019
Eric Wong 7 Donald Ip

Position: SRE (S&E) / RE (Env)

— ECOM
\.... -

Endorsed by: \F\\_ (\}771 Date: 15 May 2019
David Kwan

Position: Chief Resident Engineer

AECOM
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APS Commissioning Test Report

(CONDITION 2.8 OF OPERATION ENVIRONMENTAL PERMIT, EP-482/2013/A)

1.

1.1

1.2

1.3

Status of APS Commissioning Test Report

In fulfilment of condition 2.8 of the EP-482/2013/A, this submission contains test reports
as conforming to the RSP and NO, removal efficiencies specified under condition 2.6(d) of
EP-482/2013/A.

The submission includes the test reports of the Factory Acceptance Test of DeNO, filter,
Routine Test of activated carbon, Factory Acceptance Test of APS electrostatic
precipitator. It also includes Site Acceptance Tests for high voltage transformers at
different ventilation buildings. The aforesaid tests have been witnessed by AECOM
appointed by HyD and finally accepted by HyD.

Efficiency Tests for the APS will be carried out tentatively in mid/end May 2019. The
deferral of the Efficiency Test was due to the breakdown of the tunnel ventilation fans at
East Ventilation Building (EVB). The APS Efficiency Test is to demonstrate the APS
installed at West Ventilation Building (WVB), Middle Ventilation Building (MVB) and EVB
along the tunnel as a whole can achieve the removal efficiency as stated under Particular
Specification for HyD’s Contract No. HY/2011/08 — Central — Wan Chai Bypass — Tunnel
Buildings, Systems and Fittings, and Works associated with Tunnel Commissioning
PS37.2(1)(i) and (ii) under normal operation. Therefore, the Efficiency Test was deferred
until the ventilation fans at EVB resumed normal operation. The operation of the tunnel
ventilation fans at EVB was resumed on 2 May 2019. In addition to the original 7-day
Efficiency Test, an extra 7-day APS Efficiency Test will be conducted after the necessary
monitoring equipments are calibrated by third party independent laboratory. To allow
sufficient time for verifying the test results and preparing the test report, the second stage
APS Commissioning Test Report will be submitted to the DEP by 23 June 2019.



Appendix 1 Factory Acceptance Test
Report for DeNO, Filter
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FILTRONtec

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-FDN-02

Title/description

Approved by Yes No | Signature
Adsorption test for FAT of Activated Carbon filter QM Representative | — | —| —
Revision Date of revision Project Manager SR = S
01 16/02/2017 Project Director 7 Leax

Test conditions
Test equipment: Please refer to details of instruments and calibration certificates

Place of testing:  Filter test laboratory, Trosa, Sweden

Schedule of testing: __ 13 March 2017 9:00 am 5:30 pm Please refer to the attached test record
[Date] [Start time] [End time] [Duration of indiv. tests]

Test media / 50mm 70mm 45|/min 0.18s Addsorb VA10, 4mm

Test parameters:  [Carbon bed diameter] [Carbon bed depth] [Air flow rate] [Contact time] [Type of carbon]

Acceptance Criteria

According to PS37.2(1)(ii) and the information submitted during tender stage: For NOz, when inlet concentration equal to or greater than 0.25ppm, not less
than 85% of NO2 shall be removed after the air is treated by the APS. For inlet concentration less than 0.25ppm, the outlet concentration shall not be greater
than 0.05ppm.

FILTRONtec® o
EMISSION CONTROL SYSTEMS Pagei_ of 23 ( LQ CE ?/ ’,6(_/ T é 7



s Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec

EMISSION CONTROL SYSTEMS

ITR No. F T-ITR-FDN-02

Test Conditions Measured gas concentrations
Test Tem- Test Relative NO; inlet Ozone inlet Toluene inlet NO, i Purging time bef: Ti f test
2inlet | NO;outlet | Separa- urging time before ime of tes
No. | perature [*C] | Humidity [%] | conc. [ppm] | conc.[ppm] | conc. [ppm] cone: cone. ﬁonp rate sampling result taken
PTC” | Rec.” | PTC” | Rec.* PTC” PTC" | Rec.* | PTC” | Rec.* | [PPM] [ppm] [%]
Purging time bef ing:
11| 30 | 308 | 8 | 777 0.2 B i % A 0.211 X 1:’%’_‘5’1th18 e 11:11-11:13
92.9 —
Purgi i ing:
12| .30 | 308 | @0 | 777 0.2 B N % d B 0.015 1:1;9;_’?1‘.';"; bafors sampling 11:23-11:25
Purging time bef, ling:
21| 30 | 308 | 8 | 78.1 1 N N = 3 1.126 B 1:3",2‘?1"{?580“”6 i 14:50-14:52
96.8 i
Purging time bef ling:
22| 30 | 308 | 8o | 781 1 ~ - ~ = B 0.036 1:%';’_@’11% it b 14:59-15:01
; Purging time bef ling:
o 31| 30 | 300 | 8 | 790 1 05 | 0533 | _ o 0.998 - 1;2':?1;‘583 e 15:54-15:56
—pP 98.0 —— ,
Purging time before sampling:
32| 30 | 300 | 8 | 790 1 5 N ~ . 0.020 A st 16:04-16:06
Purging time bef ling:
41| 30 | 307 | 8 | 785 1 B 3 10 | 11.08 | 1.131 B 1;?.2?1?2(%1 RN 16:21-16:23
96.1 ' -
Purging time bef ling:
42| 30 | 307 | 80 | 785 1 _ > _ N _ 0.044 s e 16:26-16:28
*Rec: Recorded conditions
**Proposed testing conditions
FILTRONtec® 5 _ .
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STA

FILTRONtec'

Inspection & Test Record EmIssion CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-FDN-02

Remarks:

1) Based on the standard set up of the laboratory and the FAT Procedure H2613-CSF-APS-00713, the upstream gas concentration measurement is taken first followed
by the downstream measurement.
2) Before each measurement a purging period is required to remove the residual gas in the feed pipe to the measuring device.
3) The upper and the lower limits for the temperature and relative humidity are as follows (taking into account the sensor tolerances):
e Temperature (+5%): 28.5°C to 31.5°C
e Relative Humidity (+6%): 75.2% to 84.8%
4) The upper and the lower limits for the concentration of NO», ozone and toluene are as follows (taking into account the sensor tolerances):
*  NO; concentration (15%): 0.17 to 0.23ppm, 0.85ppm to 1.15ppm
e Ozone concentration (+15%): 0.425ppm to 0.575ppm
e Toluene concentration (+15%): 8.5ppm to 11.5ppm
5) The raw data measured during the tests are attached to this test form.
6) Please refer to laboratory report nos. MMTR17-010, MMTR17-011, MMTR17-025 and MMTR17-014, for the summary of test results.
7) The raw data of inlet concentration of ozone is attached to this test form.
8) Theraw data of inlet concentration of toluene is attached to this test form.

FILTRONtec®
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Inspection & Test Record

CLIENT: Highways Department

CONTRACTOR: Leighton Joint Venture

SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec"

EMISSION CONTROL SYSTEMS

ITR No. FT-ITR-FDN-02

Inspection / Test carried out by:

ﬁ,{ € lke p{my

CQM* £0

A2/03 Corz

[Name FILTRONtec Inspector]

CHE\r EcCeX

[Name Camfil Laboratory Inspector]

Witnessed by:

7@#4 L Aeumes

[Signature]

i, ce

[Date]

17/03/10(7

[Signature]

s

[Date]

IMaR ]

[Na\mg Leighton JV Represen‘tative]

Y. C. CHBING

[Name AECOM Representative]

H. T CHEUNG

y [Signature] (_/ [Date]’
A= U] Mpr 20l
[Signature] [Date]

e o

/7 /fﬁr 2ol

[Name EMSD Representative] I[Signature] [Date]
Jbg_ W C onG =~ b /¥/05/29/,7*
[Name HyD Representative] [Signature] fDate{
FILTRONtec®
MISSION CONTROL SYSTEMS 2?
[= (o S Page i of &~ 6" ﬂ = ﬂ /g('/ T ‘QT’:
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FILTRONtec"®

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-FDN-02

Title/description Approved by Yes | No | Signature
Adsorption test for FAT of Activated Carbon filter QM Representatve | — | —| —
Revision Date of revision Project Manager =, — =
01 16/02/2017 Project Director / g l«/”'é’Q’\/
Test conditions
Test equipment: Please refer to details of instruments and calibration certificates
Place of testing:  Filter test laboratory, Trosa, Sweden
Schedule of testing: __14 March 2017 9:00 am 6:00 pm Please refer to the attached test record
[Date] [Start time] [End time] [Duration of indiv. tests]
Test media / 50mm 70mm 45l/min 0.18s Addsorb VA10, 4mm
Test parameters:  [Carbon bed diameter] [Carbon bed depth] [Air flow rate] [Contact time] [Type of carbon]

Acceptance Criteria

According to PS37.2(1)(ii) and the information submitted during tender stage: For NO2, when inlet concentration equal to or greater than 0.25ppm, not less
than 85% of NOz2 shall be removed after the air is treated by the APS. For inlet concentration less than 0.25ppm, the outlet concentration shall not be greater
than 0.05ppm.

FILTRONtec®

EMISSION CONTROL SYSTEMS Page _I| Ofig t“p CE p /@‘/ :T— ﬁ_—
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Inspection & Test Record

CLIENT: Highways Department

CONTRACTOR: Leighton Joint Venture

SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec"

EMISSION CONTROL SYSTEMS

ITR No. FT-ITR-FDN-02

Test Conditions Measured gas concentrations
Test Tem- Test Relative NO: inlet Ozone inlet Tolueneinlet | nA. inlet | NO.outlet | Separa- Purging time before Time of test
Noy perature [°C] Humidity [%] | conc. [ppm] conc. [ppm] conc. [ppm] c;nc_ c::)nc. tio';:a rate sampling result taken
PTC” | Rec.* | PTC” | Rec.* pTC” PTC” | Rec.* | PTC” | Recr | [pPMI [ppm] [%]
Purging time before sampling: . .
14 35 35.5 65 64.6 0.2 _ s o = 0.220 _ ke 11:03-11:07 11:07-11:09
' Purging time before sampling: . .
1.2 35 35.5 65 64.6 0.2 _ - . _ . 0.025 11:09-11:19 11:19-11:21
Purging time before sampling: ) )
2:1 35 35.0 65 65.3 1 . iy _ N 1.056 _ s 13:42-13:46 13:46-13:48
) Purging time before sampling: ) .
22 35 35.0 65 65.3 1 . _ - _ _ 0.058 13:48-13:58 13:58-14:00
Purging time before sampling: ) )
3.1 35 35.2 65 65.1 1 0.5 0.539 N . 1.086 _ o 16:49-16:53 16:53-16:55
' Purging time before sampling: . .
3.2 35 35.2 65 65.1 1 _ v 3 _ _ 0.069 16:55-17-05 17:05-17:07
Purging time before sampling: ) .
4.1 35 35.6 65 63.5 1 T 5 10 10.43 1.026 _ . 16:22-16:26 16:26-16:28
' Purging time before sampling: ) )
4.2 35 35.6 65 63.5 1 - _ _ _ _ 0.064 16:28-16:38 16:38-16:40
*Rec: Recorded conditions
**Proposed testing conditions
®
FILTRONtec 2 93
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FILTRONtec®

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-FDN-02
Remarks:

1) Based on the standard set up of the laboratory and the FAT Procedure H2613-CSF-APS-00713, the upstream gas concentration measurement is taken first followed
by the downstream measurement.
2) Before each measurement a purging period is required to remove the residual gas in the feed pipe to the measuring device.
3) The upper and the lower limits for the temperature and relative humidity are as follows (taking into account the sensor tolerances):
e Temperature (+5%): 33.25°C to 36.75°C
¢ Relative Humidity(+6%): 61.1% to 68.9%
4) The upper and the lower limits for the concentration of NO2, ozone and toluene are as follows (taking into account the sensor tolerances):
e NO- concentration (£15%): 0.17 to 0.23ppm, 0.85ppm to 1.15ppm
e Ozone concentration (+15%): 0.425ppm to 0.575ppm
e Toluene concentration (+15%): 8.5ppm to 11.5ppm
5) The raw data measured during the tests are attached to this test form.
6) Please refer to laboratory report nos. MMTR17-012, MMTR17-013, MMTR17-016 and MMTR17-015, for the summary of test results.
7) The raw data of inlet concentration of ozone is attached to this test form.
8) The raw data of inlet concentration of toluene is attached to this test form.

FILTRONtec® 3 0
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Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec®

EMISSION CONTROL SYSTEMS

ITR No. FT-ITR-FDN-02

Inspection / Test carried out by:

D 5(,4,6’ Lo ux

[Name FILTRONtec Inspector]

CHEIC ECcel

[Name Camfil Laboratory Inspector]

Witnessed by:

,E”JM T e

[Narp}z Léighton Jv Represéntative]

Y, C CHENG,

[Name AECOM Respresen‘tative]

H T LHEUNG

[Name EMSD Representative]

feter_ W C Wang

[Name HyD Representative]

{ Do EP - Mosfeons
[Signature] [Date]

CoEedD CE ’7/03/2017
[Signature] [Date]

M7 Mok ")

o o

[Signature] .

[Date]

[Signature] [Date] '
L - T 1 Mar 20l7
/ [Signature] [Date]

[#03 /207

%tura]

/Daté] :

FILTRONtec®

EMISSION CONTROL SYSTEMS

Page i of 2
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FILTRONtec

lnspectEon & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-FDN-02

Title/description Approved by Yes | No | Signature
Adsorption test for FAT of Activated Carbon filter QM Representative | — [
Revision Date of revision Project Manager — —] —
01 16/02/201 7 Project Director @ . ﬂ/e‘,\
Test conditions
Test equipment:  Please refer to details of instruments and calibration certificates
Place of testing:  Filter test laboratory, Trosa, Sweden
Schedule of testing: 15 March 2017 9:00 am 6:00 pm Please refer to the attached test record
[Date] [Start time] [End time] [Duration of indiv. tests]
Test media / 50mm 70mm 45l/min 0.18s Addsorb VA10, 4mm
Test parameters:  [Carbon bed diameter] [Carbon bed depth] [Air flow rate] [Contact time] [Type of carbon]

Acceptance Criteria
According to PS37.2(1)(ii) and the information submitted during tender stage: For NO2, when inlet concentration equal to or greater than 0.25ppm, not less

than 85% of NO2z shall be removed after the air is treated by the APS. For inlet concentration less than 0.25ppm, the outlet concentration shall not be greater
than 0.05ppm.

FILTRONtec” - . - 1
EMISSION CONTROL SYSTEMS Page _L Ofi-s Ey et 3 ﬂ/ /({’L/ I k—-



d

Inspection & Test Record

CLIENT: Highways Department

CONTRACTOR: Leighton Joint Venture

SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec

EmISSION CONTROL SYSTEMS

ITR No. F T-ITR-FDN-02

Test Conditions Measured gas concentrations Purging time before
No Test Tem- Test Rglati:re NO:; inlet Ozone inlet | Toluene inlet NO;zinlet | NO,outlet | Separa- sanping Time of test
" | perature [°C] | Humidity [%] | conc. [ppm] | conc. [ppm] conc. [ppm] cone. conc. tion rate result taken
- [ . " [ 0,
PTC” | Rec.* | PTC” | Rec.* PTC PTC” | Rec.* | PTC” [ Rec.r | [PPMI [ppm] [%]
Purging time before sampling: Ty
1.1 40 39.6 50 471 0.2 L D . _ 0.209 _ 004 11:24-11:28 11:28-11:30
’ Purging time before sampling: A
1.2 40 39.6 50 47.1 0.2 i i _ _ _ 0.020 11:30-11:40 11:40-11:42
Purging time before sampling: AR AR
2.1 40 39.5 50 48.2 1 _ _ _ _ 1.145 _ . 13:31-13:36 13:36-13:38
) Purging time before sampling: it
2.2 40 39.5 50 48.2 1 _ _ _ o _ 0.061 13:38-13-48 13:48-13:50
31| 40 | 303 | 50 | 483 1 0.5 | 0.463 1123 Purging lime before samping: | 15.12-15:14
= - - o7 | 151512
) Purging time before sampling: i
3.2 40 39.3 50 48.3 1 - _ 4 _ _ 0.037 15:14-15:24 15:24-15:26
Purging time before sampling: AR R
4.1 40 39.2 50 49.6 1 _ 1 10 10.50 1.118 _ " 16:06-16:10 16:10-16:12
’ Purging time before sampling: —
4.2 40 39.2 50 49.6 1 A _ _ _ _ 0.066 16:12-16:22 16:22-16:24
*Rec: Recorded conditions
**Proposed testing conditions
FILTRONtec® o
EMISSION CONTROL SYSTEMS Pageiof}_y \I .

EL




&ld

FILTRONtec

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-FDN-02

Remarks:

1) Based on the standard set up of the laboratory and the FAT Procedure H2613-CSF-APS-00713, the upstream gas concentration measurement is taken first followed
by the downstream measurement.
2) Before each measurement a purging period is required to remove the residual gas in the feed pipe to the measuring device.
3) The upper and the lower limits for the temperature and relative humidity are as follows (taking into account the sensor tolerances):
e Temperature (+5%): 38°C to 42°C
¢  Relative Humidity (+6%): 47% to 53%
4) The upper and the lower limits for the concentration of NO-, ozone and toluene are as follows (taking into account the sensor tolerances):
* NO: concentration (+15%): 0.17 to 0.23ppm, 0.85ppm to 1.1 Sppm
*  Ozone concentration (+15%): 0.425ppm to 0.575ppm
e Toluene concentration (+15%): 8.5ppm to 11.5ppm
5) The raw data measured during the tests are attached to this test form.
6) Please refer to laboratory report nos. MMTR17-017, MMTR17-01 8, MMTR17-019 and MMTR17-020, for the summary of test results.
7) The raw data of inlet concentration of ozone is attached to this test form.
8) The raw data of inlet concentration of toluene is attached to this test form.

FILTRONtec®
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Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec

EMISSION CONTROL SYSTEMS

ITR No. FT-ITR-FDN-02

Inspection / Test carried out by:

D Elle Deux ( D to /}/03//&//‘1
[Name FILTRONtec Inspector] [Signature] [Date]
CHRS EcCor R 17/03/2.07
[Name Camfil Laboratory Inspector] [Signature] [Date]
Witnessed by:
" X TER AT % n/ 11704 )
[Na\r@Lelghton JVv Represenfatlve] y’ [Signature] [Date]
Y. ¢\ CHEWNG A 1 Her 2ol]
[Name AECOM Representative] [Signature] [Date]
4T CHEUNG /2N (1 Moy 2017
[Name EMSD Representative] [Signature] [Date]
R W C hong PATE L (7e/20 17
[Name HyD Representative] [Slgnature] I[Da(e] ’

FILTRONtec®

EMISSION CONTROL SYSTEMS
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FILTRONtec

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. F T-ITR-FDN-02

Title/description Approved by Yes | No | Signature
Adsorption test for FAT of Activated Carbon filter QM Representative I [ [
Revision Date of revision Project Manager — —| =
01 16/02/2017 Project Director [/ é Q/c\x
Test conditions
Test equipment:  Please refer to details of instruments and calibration certificates
Place of testing:  Filter test laboratory, Trosa, Sweden
Schedule of testing: 16 March 2017 09:00 am 6:30 pm Please refer to the attached test record
[Date] [Start time] [End time] [Duration of indiv. tests]
Test media / 50mm 70mm 45l/min 0.18s Addsorb VA10, 4mm
Test parameters:  [Carbon bed diameter] [Carbon bed depth] [Air flow rate] [Contact time] [Type of carbon]

Acceptance Criteria

According to PS37.2(1)(ii) and the information submitted during tender stage: For NOz, when inlet concentration equal to or greater than 0.25ppm, not less
than 85% of NOz2 shall be removed after the air is treated by the APS. For inlet concentration less than 0.25ppm, the outlet concentration shall not be greater
than 0.05ppm.

® . ~
fmﬂ&oz—ggggigms Page | of 1S (:-_ ﬁ &= 2 /@/ e %



14

Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec

EmISSION CONTROL SYSTEMS

TR No. F I-ITR-FDN-02

Test Conditions Measured gas concentrations
Test Tem- Test Relative NO:; inlet Ozone inlet Toluene inlet NO, i Purging time bef: Ti f t
L . z2inlet | NO;outlet | Separa- urging time bejore ime of test
No- | perature [°C] | Humidity [%] | conc.[ppm] | conc.[ppm] | conc. [PPm] | cone. conc. tio,',’ rate sampling result taken
PTC” | Rec* | PTC" | Rec.* | PTC” | PTC” [ Rec.* | PTC™ [ Recr | [PPm] [ppm] [%]
Purging time before sampling: 10:23-10:25
1.1 275 273 80 81.8 0.2 _ . _ _ 0.211 . o 10:19-10:23
' Purging time before sampling: 10:35-10:37
1.2 27.5 27.3 80 81.8 0.2 P 5 _ o _ 0.029 10:25-10:35
2.1 275 27.4 80 80.6 1 . B B K 1.018 B |1:’u.rg|ng tllme before sampling: 11:17-11:19
897 1:13-11:17
' Purging time before sampling: 11:29-11:31
2.2 27.5 27.4 80 80.6 1 . _ ” . " 0.105 11119-11:29
Purging time before sampling: 13:59-14:01
3 27.5 27.T 80 80.2 1 0.5 0.485 _ o 1.098 _ . 13:55-13:59
’ Purging time before sampling: 14:11-14:13
3.2 275 27.7 80 80.2 1 _ _ _ - _ 0.021 14:01-14:11
Purging time before sampling: 14:26-14:28
41 27.5 27.9 80 80.5 1 - _ 10 10.14 0.999 - o5 1 14:22-14:26
’ Purging time before sampling: 14:38-14:40
42 | 275 27.9 80 80.5 1 . _ - _ _ 0.049 14:28-1438
*Rec: Recorded conditions
**Proposed testing conditions
FILTRONtec® . _ ‘
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Inspection & Test Record

FILTRONtec

EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-FDN-02

Remarks:

1)

2)
3)

4)

Based on the standard set up of the laboratory and the FAT Procedure H261 3-CSF-APS-00713, the upstream gas concentration measurement is taken first followed
by the downstream measurement.
Before each measurement a purging period is required to remove the residual gas in the feed pipe to the measuring device.
The upper and the lower limits for the temperature and relative humidity are as follows (taking into account the sensor tolerances):

e  Temperature (+5%): 26.13°C to 28.88°C

e Relative Humidity (+6%): 75.2% to 84.8%
The upper and the lower limits for the concentration of NO,, ozone and toluene are as follows (taking into account the sensor tolerances):

*  NO:z concentration (+15%): 0.17 to 0.23ppm, 0.85ppm to 1.15ppm

e Ozone concentration (+15%): 0.425ppm to 0.575ppm

¢  Toluene concentration (+15%): 8.5ppm to 11.5ppm
The raw data measured during the tests are attached to this test form.
Please refer to laboratory report nos. MMTR17-021, MMTR17-022, MMTR17-023 and MMTR1 7-024, for the summary of test results.
The raw data of inlet concentration of ozone is attached to this test form.
The raw data of inlet concentration of toluene is attached to this test form.
As mentioned in the approved FAT procedure, testing at higher relative humidity than 80% creates condensation which may damage equipment in the test rig. As
such, the activated carbon will be pre-conditioned to 90% RH and exposed to an air stream with 80% RH during the adsorption test. Based on the description of the
test method stated in the approved FAT procedure, the activated carbon was placed inside the desiccator cabinet (as observed during the FAT, the relative humidity
of desiccator cabinet was kept at 99% RH). Camfil's laboratory advised during the FAT that the activated carbon to be used for pre-conditioning had been placed
inside the desiccator cabinet since 1 March 2017 to ensure that the carbon was unable to take up any more moisture, i.e. achieved equilibrium, as stated in the
approved FAT procedure before the adsorption test could be carried out on 16 March 2017. Some carbon which achieved equilibrium was placed in the moisture
content scale and 24.2 % of water loss of weight was observed. Before commencement of adsorption test, two batches of carbon which achieved equilibrium were
placed 1) in the climate chamber as a reference control and 2) inside the carbon container for adsorption test, both exposed under the testing condition of 27.5°C and
80%RH. When the adsorption test was completed, the carbon as reference control placed in the test rig was taken for moisture measurement. It was observed that
the water loss of weight was also 24.2%. Please refer to the enclosed photos taken during the pre-conditioning for details.
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FILTRONtec

Inspection & Test Record EmissioN CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-FDN-02

Inspection / Test carried out by:

P Elle Poux { Jeanse €D A3/ Co72

[Name FILTRONtec Inspector] [Signature] [Date]
CHAS E Q/fu’;ﬂ & [N /OJ/Q.-O(]
[Name Camfil Laboratory Inspector] [Signature] [Date]

Witnessed by:

2

T LT o i 9 )
[NameJ_elghton JV Representatllre] [Signature] v [ [Date]
Y. C. CHEWNG A (1 e ]
[Name AECOM Representative] [Signature] [Date]
U T LHEUNG 4.7 YT [ 7 Har 2007
[Name EMSD Representative] [Signature] [Date]
{ﬂf"( W ¢ - Worg Qﬁ_\ = [# o3 20/’,7-
[Name HyD Representative] V [Signature] f [Da{e]

FILTRONtec®

EMISSION CONTROL SYSTEMS Pageb‘- of )5 L #\
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Notes:

1. The modules of De-NO2 filters were randomly picked and tested in controlled laboratory
condition. The De-NO2 filters were then shipped to different ventilation buildings for
installation.

2. The FAT reports for DeNO?2 filters were extracted from the Contractor’'s submissions, only
relevant information regarding the FAT for DeNO2 filters were included in Appendix 1.



Appendix 2 Routine Test Report for
Activated Carbon



Jacobi Carbons AB

e
S
W

Address: Sléjdaregatan 1 | SE-393 53 Kalmar | Sweden b
Tel: +46 480 417550 | Fax: +46 480 417559 | E-mail: info@jacobi.net Jacu I
Web: www.jacobi.net | VAT No: SE556140693401 | Incorporated in Sweden JACOBILNET

Certificate of Analysis Ignition Temperature Test
Test performed on behalf of Camfil Sweden AB and their clients
Test Laboratory: Jacobi laboratory Columbus, US
Lab manager: Ryan Packard

Test date: 28" of June 2018

Product: AddSorb VA10, 4.0mm
Specification: SPO00806

Lot Number Test Method | Test Units Test Value
87100587 D3466 Celsius (C°) 250
87100588 D3466 Celsius (C°) 272
87100589 D3466 Celsius (C°) 257
87100590 D3466 Celsius (C°) 265
87100591 | D3466 | Celsius (C°) | 261 i
87100592 D3466 Celsius (C°) 254
| 87100593 D3466 Celsius (C°) 283
| 87100595 D3466 Celsius (C°) 258
87100596 D3466 Celsius (C°) 261
87100597 D3466 Celsius (C°) 266 i

Approved By: M/

Karl Vannerberg,
Country Manager Nordic Sales



<camfil

CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number:

739846

Customer order number:
Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100587

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number:

739846

Customer order number:
Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100588

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739846 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100589

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739846 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100590

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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JACOBLNET

Certificate of Analysis

Customer:  Camfil Svenska AB (USD) Cust Ref: 876434

Lot No.: 87100587 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 21-Dec-2017
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 3-Apr-2018
Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 61.3 %
Moisture Content ASTM D2867 15.0 123 %

Ash (Base) ASTM D2866 15.0 10.1 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 36 4.4 4.0 mm
Apparent Density ASTM D2854 550 620 620 gl
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to I1SO 9001:2008
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ACOBINET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876434

Lot No.: 87100588 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 19-Jan-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 3-Apr-2018
Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 61.4 %
Moisture Content ASTM D2867 15.0 1.4 %

Ash (Base) ASTM D2866 15.0 9.8 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 3.6 4.4 41 mm
Apparent Density ASTM D2854 550 620 613 g/
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to ISO 8001:2008
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JACOBLNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876434

Lot No.: 87100589 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 29-Dec-2017
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 3-Apr-2018
Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as caic.) ASTM D5742 60.0 60.9 %
Moisture Content ASTM D2867 15.0 11.9 %

Ash (Base) ASTM D2866 15.0 10.0 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 3.6 4.4 4.2 mm
Apparent Density ASTM D2854 550 620 619 gl
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to 1SO 9001:2008
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Jacobi

JACOBINET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876434
Lot No.: 87100590 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 9-Jan-2018
Grade.: AddSarb VA10 4.0mm 600 kg BN 2BP Date Printed: 3-Apr-2018
Parameter Method Spec. min Spec.max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 60.7 %
Moisture Content ASTM D2867 15.0 1.7 %

Ash (Base) ASTM D2866 15.0 9.8 %

Ball Pan Hardness ASTM D3802 95 100 %
Pellet Diameter T4022 3.6 4.4 4.1 mm
Apparent Density ASTM D2854 550 620 620 g/l
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbors is certified to ISO 90C1:2008

@
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739846 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100591

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number:

739846

Customer order number:
Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100592

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com




~camtil

CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number:

739846

Customer order number:
Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100593

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739846 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100594

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Central
Hong Kong

Construction site of Man Chiu Street

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739846 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100595

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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Jacobi

JACOBLNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876434

Lot No.: 87100591 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 6-Mar-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 3-Apr-2018
Parameter Method Spec. min Spec.max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 614 %
Moisture Content ASTM D2867 15.0 13.0 %

Ash (Base) ASTM D2866 15.0 104 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 36 4.4 4.0 mm
Apparent Density ASTM D2854 550 620 619 gll
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to 1ISO 9001:2008
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Jacobi

JACQOBILNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876434
Lot No.: 87100592 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 6-Mar-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 3-Apr-2018
Parameter Method Spec. min Spec.max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 62.1 %
Moisture Content ASTM D2867 15.0 13.2 %

Ash (Base) ASTM D2866 16.0 10.7 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 3.6 4.4 4.0 mm
Apparent Density ASTM D2854 550 620 618 g/l
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacooi Carbons is certified to 1SO 9001:2008
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ZACOBINET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876434
Lot No.: 87100593 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 6-Mar-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 3-Apr-2018
Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 62.6 %
Moisture Content ASTM D2867 15.0 124 %

Ash (Base) ASTM D2866 15.0 11.0 %

Ball Pan Hardness ASTM D3802 95 100 %
Pellet Diameter T4022 3.6 4.4 4.0 mm
Apparent Density ASTM D2854 550 620 620 gl
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to 1ISO 9001:2008
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JACOBLNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876434
Lot No.: 87100594 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 6-Mar-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 3-Apr-2018
Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 60.4 %
Moisture Content ASTM D2867 15.0 12.8 %

Ash (Base) ASTM D2866 15.0 111 %

Ball Pan Hardness ASTM D3802 95 100 %
Pellet Diameter T4022 36 4.4 4.0 mm
Apparent Density ASTM D2854 550 620 618 gl
Impregnation Level Jacobi T4079 10.0 10.0 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to ISO 9001:2008

@
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Jacobi

JACZOBLNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876434

Lot No.: 87100595 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 6-Mar-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 3-Apr-2018
Parameter Method Spec. min Spec.max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 60.5 %
Moisture Content ASTM D2867 15.0 13.1 %

Ash (Base) ASTM D2866 15.0 11.0 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 3.6 4.4 4.0 mm
Apparent Density ASTM D2854 550 620 604 gll
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to ISO 9001:2008




<camfil

CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number:

739850

Customer order number:
Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100605

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com




9

Jacobs

JACCBINET

Certificate of Analysis

Customer:  Camfil Svenska AB (USD) Cust Ref: 876436

Lot No.: 87100605 Date Issued: 28-Mar-2018

Quantity: 26400 kg Date Manufactured: 14-Mar-2018

Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 3-Apr-2018

Parameter Method Spec. min Spec. max  Value Unit

CTC (Base, as calc.) ASTM D5742 60.0 €60.1 %
Impregnation Jacobi T4079 10.0 10.0 %

Moisture Content ASTM D2867 15.0 9.2 %

Ash (Base) ASTM D2866 12.0 49 %

Apparent Density (as rec'd) as rec'd D2854 550 620 619 gll

Hardness (Base) ASTM D3802 95 100 %

Pellet Diameter T4022 3.6 44 4.1 mm

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacooi Carbons is certified to ISO 9001:2008
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number:

739850

Customer order number:
Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100606

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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JACOBLNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876436

Lot No.: 87100606 Date Issued: 28-Mar-2018

Quantity: 26400 kg Date Manufactured: 23-Mar-2018

Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 3-Apr-2018

Parameter Method Spec. min Spec.max  Value Unit

CTC (Base, as calc.) ASTM D5742 60.0 60.9 %
Impregnation Jecobi T4079 1006 10.0

Moisture Content ASTM D2867 15.0 4.8 %

Ash (Base) ASTM D2866 12.0 58 %

Apparent Density (as rec'd) as rec'd D2854 550 620 563 g/l

Hardness (Base) ASTM D3802 95 96 %

Pellet Diameter T4022 3.6 4.4 4.2 mm

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to 1ISO 9001:2008
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739848 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100596

Weight:

600 kg

Delivery address:

FILTRONtec Limited

Gate 8

Construction site of Man Chiu Street
Central

Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739848 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100597

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739848 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100598

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number:

739848

Customer order number:
Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100599

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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Jacobn

JACOBINET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876435

Lot No.: 87100596 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 3-Apr-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 14-May-2018
Parameter Method Spec. min Spec.max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 60.6 %
Moisture Content ASTM D2867 15.0 14.2 %

Ash (Base) ASTM D2866 15.0 10.2 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 36 4.4 4.0 mm
Apparent Density ASTM D2854 550 620 620 g/l
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to ISO 9001:2008
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JACOBILNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876435

Lot No.: 87100597 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 3-Apr-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 14-May-2018
Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 60.4 %
Moisture Content ASTM D2867 15.0 13.9 %

Ash (Base) ASTM D2866 15.0 104 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 36 4.4 4.0 mm
Apparent Density ASTM D2854 550 620 619 g/l
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to 1ISO 8001:2008
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Jacobs

JACOBLNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876435

Lot No.: 87100598 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 3-Apr-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 14-May-2018
Parameter Method Spec. min Spec. max Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 61.0 %
Moisture Content ASTM D2867 15.0 13.6 %

Ash (Base) ASTM D2866 15.0 10.6 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 3.6 4.4 41 mm
Apparent Density ASTM D2854 550 620 618 all
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to 1ISO 9001:2008
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JACOBLNET

Certificate of Analysis

| Customer: Camfil Svenska AB (USD) Cust Ref: 876435
| Lot No.: 87100599 Date Issued: 17-Oct-2017
| Quantity: 26400 kg Date Manufactured: 3-Apr-2018
| Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 16-May-2018
I Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 62.3 %
Moisture Content ASTM D2867 15.0 13.2 %
Ash (Base) ASTM D2866 15.0 10.2 %
Ball Pan Hardness ASTM D3802 95 100 %
Pellet Diameter T4022 3.6 4.4 41 mm
Apparent Density ASTM D2854 550 620 620 gll
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to SO 9001:2008

@
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number:

739848

Customer order number:
Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description: Lot #

ADDSORB VA10 4mm 87100600

Weight:

600 kg

Delivery address:

FILTRONtec Limited

Gate 8

Construction site of Man Chiu Street
Central

Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739848 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100601

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739848 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100602

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Central
Hong Kong

Construction site of Man Chiu Street

www.camfil.com
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JACOBLNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876435

Lot No.: 87100600 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 17-Apr-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 14-May-2018
Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 61.8 %
Moisture Content ASTM D2867 15.0 121 %

Ash (Base) ASTM D2866 15.0 9.8 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 36 44 4.0 mm
Apparent Density ASTM D2854 550 620 618 gll
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to 1SO 9001:2008
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Jacoba

JACOBLNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876435

Lot No.: 87100601 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 18-Apr-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 14-May-2018
Parameter Method Spec. min Spec.max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 61.7 %
Moisture Content ASTM D2867 15.0 12.8 %

Ash (Base) ASTM D2866 15.0 10.2 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 3.6 44 4.0 mm
Apparent Density ASTM D2854 550 620 619 gll
Impregnation Level Jacobi T4079 10.0 105 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to 1SO 9001:2008
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JACOBLNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876435

Lot No.: 87100602 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 1-Jan-9999
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 14-May-2018
Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 60.4 %
Moisture Content ASTM D2867 15.0 13.5 %

Ash (Base) ASTM D2866 15.0 9.1 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 3.6 4.4 4.0 mm
Apparent Density ASTM D2854 550 620 618 gl
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is

certified to I1SO 9001:2008
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739848 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100603

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number:

739848

Customer order number:
Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100604

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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JACOBILNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876435

Lot No.: 87100603 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 28-Apr-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 14-May-2018
Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 61.2 %
Moisture Content ASTM D2867 15.0 13.3 %

Ash (Base) ASTM D2866 15.0 10.1 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 3.6 4.4 4.1 mm
Apparent Density ASTM D2854 550 620 618 g/l
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to ISO 9001:2008
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JACOBILNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876435

Lot No.: 87100604 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 28-Apr-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 14-May-2018
Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 60.9 %
Moisture Content ASTM D2867 15.0 13.2 %

Ash (Base) ASTM D2866 15.0 104 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 36 44 41 mm
Apparent Density ASTM D2854 550 620 617 gl
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to 1ISO 9001:2008
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number:

739850

Customer order number:
Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description: Lot #

ADDSORB VA10 4mm 87100611

Weight:

600 kg

Delivery address:

FILTRONtec Limited

Gate 8

Construction site of Man Chiu Street
Central

Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number:

739850

Customer order number:
Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100612

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number:

739850

Customer order number:
Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100613

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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JACOBILNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876436

Lot No.: 87100611 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 9-May-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 30-May-2018
Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 60.9 %
Moisture Content ASTM D2867 15.0 13.0 %

Ash (Base) ASTM D2866 15.0 9.5 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 3.6 4.4 41 mm
Apparent Density ASTM D2854 550 620 618 g/l
Impregnation Level Jacobi T4079 10.0 105 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to 1SO 9001:2008
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Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876436

Lot No.: 87100612 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 9-May-2018
Grade.: AddSorb VA10 4 0mm 600 kg BN 2BP Date Printed: 30-May-2018
Parameter Method Spec. min Spec. max Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 60.5 %
Moisture Content ASTM D2867 15.0 13.8 %

Ash (Base) ASTM D2866 15.0 9.8 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 36 44 41 mm
Apparent Density ASTM D2854 550 620 619 g/l
Impregnation Level Jacobi T4079 10.0 10.5 %

This documnent is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to I1SO 9001:2008
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JACOBLNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876436

Lot No.: 87100613 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 1-Jan-9999
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 31-May-2018
Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 61.0 %
Moisture Content ASTM D2867 15.0 13.8 %

Ash (Base) ASTM D2866 15.0 9.5 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 3.6 44 4.0 mm
Apparent Density ASTM D2854 550 620 620 gl
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to ISO 9001:2008
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739850 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100609

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739850 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

87100610

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Construction site of Man Chiu Street

Central
Hong Kong

www.camfil.com
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JACOBLNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876436

Lot No.: 87100609 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 8-May-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 30-May-2018
Parameter Method Spec. min Spec. max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 60.5 %
Moisture Content ASTM D2867 15.0 134 %

Ash (Base) ASTM D2866 15.0 9.6 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 36 44 4.1 mm
Apparent Density ASTM D2854 550 620 619 all
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to 1ISO 9001:2008
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JACOBILNET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876436

Lot No.: 87100610 Date Issued: 17-Oct-2017
Quantity: 26400 kg Date Manufactured: 8-May-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 31-May-2018
Parameter Method Spec. min Spec.max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 60.5 %
Moisture Content ASTM D2867 15.0 13.2 %

Ash (Base) ASTM D2866 15.0 9.8 %

Ball Pan Hardness ASTM D3802 95 100 %

Pellet Diameter T4022 3.6 4.4 4.1 mm
Apparent Density ASTM D2854 550 620 618 all
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to ISO 9001:2008
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number: Customer order number:
739850 Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description:

ADDSORB VA10 4mm

Lot #

88050297

Weight:

600 kg

Delivery address:
FILTRONtec Limited
Gate 8

Central
Hong Kong

Construction site of Man Chiu Street

www.camfil.com
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CLEAN AIR SOLUTIONS

Camfil Svenska AB, Industrigatan 3, SE-619 33 Trosa, SWEDEN

Order number:

739850

Customer order number:
Partial Delivery

FT-HCWB-0142

Item number:

036086

Customer item number:

Active Carbon

Item description: Lot #

ADDSORB VA10 4mm 88050298

Weight:

600 kg

Delivery address:

FILTRONtec Limited

Gate 8

Construction site of Man Chiu Street
Central

Hong Kong

www.camfil.com
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Jacobs g

JACOBINET

Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876436
Lot No.: 88050297 Date Issued: 15-May-2018
Quantity: 26400 kg Date Manufactured: 3-Jul-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 9-Jul-2018
Parameter Method Spec. min Spec.max  Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 60.8 Y%
Moisture Content ASTM D2867 150 13.2 Yo
Ash (Base) ASTM D2866 15.0 8.8 %

Ball Pan Hardness ASTM D3802 95 100 %
Pellet Diameter T4022 3.6 4.4 4.0 mm
Apparent Density ASTM D2854 550 620 620 g/l
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to 1SO 9001:2008
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Certificate of Analysis

Customer: Camfil Svenska AB (USD) Cust Ref: 876436
Lot No.: 88050298 Date Issued: 15-May-2018
Quantity: 26400 kg Date Manufactured: 4-Jul-2018
Grade.: AddSorb VA10 4.0mm 600 kg BN 2BP Date Printed: 9-Jul-2018
Parameter Method Spec. min Spec. max Value Unit
CTC (Base, as calc.) ASTM D5742 60.0 61.3 %o
Moisture Content ASTM D2867 15.0 125 %

Ash (Base) ASTM D2866 15.0 9.2 %

Ball Pan Hardness ASTM D3802 95 100 %o
Pellet Diameter T4022 3.6 4.4 4.0 mm
Apparent Density ASTM D2854 550 620 610 g/l
Impregnation Level Jacobi T4079 10.0 10.5 %

This document is valid and generated automatically from our Enterprise Quality Management system.

Jacobi Carbons is certified to I1SO 9001:2008




Delivery of Activated Carbon

Lot Number Quantity Remarks
87070055 The routine test reports for
87100582 these lots are yet to be
87100583 ~38,700 kg submitted by Contractor. Will
87100584 supplement once available.
87100585
87100587 26,400 kg The routine test reports for
87100588 26,400 kg these lots are attached in this
87100589 26,400 kg submission.

87100590 26,400 kg

87100591 26,400 kg

87100592 26,400 kg

87100593 26,400 kg

87100594 26,400 kg The ignition temperature test

87100595 26,400 kg reports for these lots are yet to

87100605 26,400 kg be submitted by Contractor.

87100606 26,400 kg Will supplement once
available.

87100596 26,400 kg The routine test reports for

87100597 26,400 kg these two lots are attached in
this submission.

87100598 26,400 kg The ignition temperature test

87100599 26,400 kg reports for these lots are yet to

87100600 26,400 kg be submitted by Contractor.

87100601 26,400 kg Will supplement once

87100602 26,400 kg available.

87100603 26,400 kg

87100604 26,400 kg

87100611 26,400 kg

87100612 26,400 kg

87100613 26,400 kg

87100609 26,400 kg

87100610 26,400 kg

88050297 26,400 kg

88050298 26,400 kg

Total lots = 32 Total Quantity = 751,500 kg

Average = 1 sample per 23,500 kg

As for the different testing method used for CTC and surface, please refer to the letter attached

below (highlighted in yellow).




(IR

Sun Hung Kai Centre
30 Harbour Road

Hong Kong
i ( CI t: (852) 2823-1111
f: (852) 2529-8784

e: info@leightonasia.com

20 AUG 2018 ‘ ‘
Ao 08A031265

9 August 2018

Your Ref: CWB/(HY/2011/08)/C50/220/08B021156
Our Ref: H2613-LJV-ME-LE-9316

Engineer's Representative’s Office
AECOM Asia Company Limited

Room 1401-06, 14/F., Eastern Centre,
1065 King’'s Road, Quarry Bay, H.K.

Attn: Mr. David Kwan, CRE
Dear Sir,
Contract No. HY/2011/08

Central-Wan Chai Bypass — Tunnel Buildings, Systems and Fittings, and Works
Associated with Tunnel Commissioning

Re: Air Purification System — Routine Test of Activated Carbon

| refer to your above letter referenced dated 13 July 2018.
Please find our responses as follows:

1. The ignition test results for ten lots of carbons are attached to this letter. Please refer to
item 3 for details of impregnation test as an alternative to the BET adsorption test.

2. Please find attached the company profile and job reference list for “Fugro Technical
Services Limited” which has been selected to carry out the tests.

3. Camfil as a specialist for supply and usage of activated carbon confirmed that the BET
adsorption test is not applicable to an impregnated carbon since the surface of the carbon
is already coated with the impregnation.

“BET is the test method developed by the Brunauer, Emmett and Teller. It uses nitrogen
intrusion. The use of this method for surface area measurement has now been discounted
by IUPAC (the rulers of global chemistry) as it is not accurate for activated carbon
measurement. It tendes to measure pore volume and not surface area as there is an
assumption by Langmuir of mono layer adsorption and he ignores the effect of multi-layer
and pooling in larger pore networks. Thus, we strongly advise to disregard BET as it is not
a good measure to be used, especially for an impregnated carbon where the surface area
is affected by the impregnation”.

Therefore, impregnation test is a standard test to be performed to an impregnated carbon.
Both tests, BET and impregnation test, are in principle similar. For a non-impregnated
carbon the adsorption capacity is related to the surface area. For an impregnated carbon
the impregnation level is related to the adsorption capacity.

Page1of3
Our Ref: H2613-LJV-ME-LE-9316 SUBTRERDE THE GG 850U
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Leighton Joint Venture
LEIGHTON

Fo g c/o 39" Floor
=i Sun Hung Kai Centre
30 Harbour Road

Hong Kong
t: (852) 2823-1111
f: (852) 2529-8784

e: info@leightonasia.com

The activiated carbon supplier is referencing the IUPAC (International Union or Pure and
Applied Chemistry) “Gold book” as a source of guidance. Reference “microporous carbon”
at http://goldbook.iupac.org/index.html, which states:

“microporous carbon

A porous carbon material, usually a char or carbon fibres, which may or may not have been
subjected to an activation process to increase its adsorptive properties. A microporous
carbon is considered to have a major part of its porosity in pores of less than 2nm width
and to exhibit apparent surface areas usually higher than 200 to 300m?/g".

Note:

The surface area determined by the Brunauer-Emmett-Teller (BET) method are apparent
surface areas only since the BET adsorption equation is, in principle, not valid when
micropore filling occurs. The determination of the true surface area in the micropores
depends on the method used for the evaluation of the adsorption isotherms and on the
model used for the shape of the micropores (cylindrical, slit-shaped or other).”

In particular the supplier is supportive of the idea that surface area measurement for
impregnated carbon is relatively meaningless since the intent of the process is to cover as
much as possible of the internal carbon surface with the impregnation chemical to enhance
the NO adsorption.

Please confirm that such a routine test is not required.

4. The carbon bags were clearly identifiable with the delivery documents. All delivery
documents and corresponding test report are attached to this letter. Documents and
material was verified by material on site inspections (RISC forms M2616/M/5/1156A and
M/5/2012). Please not that lot number 87100612 was delivered recently. Thus, this lot was
not included in our previous submission.

5. Carbon Tetrachloride, used under ASTM D3467, and other CFCs have been banned and
restricted respectively under the Montreal Protocol, owing to ozone depletion. Thus, the
supplier has adopted the standard ASTM D5472, which determinates the butane activity of
activated carbon. Results of boh tests are convertible: CTC activity = 2.55 x butane activity.

6. Camfil as a specialist in the activated carbon field confirms that the size to be considered
for an extruded carbon is the size of the pellet which is 4mm. We confirm that the selected
third party laboratory will conduct sieve analysis to corroborate the size of the pellet.

Page 2 of 3
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Leighton Joint Venture
LEIGHTON

72 3G c/o 39" Floor
- Sun Hung Kai Centre
30 Harbour Road

Hong Kong
& t: (852) 2823-1111
f: (852) 2529-8784

e: info@leightonasia.com

Yours faithfully
For and on behalf of
Leighton Joint Venture

c&waa/

Colman Wong
Joint Venture's Representative

CW/JK/DG/;L/Q%

M,

Page 3 of 3
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Notes:

1.

Samples of activated carbon were picked from each shipping lot for routine activated carbon
tests. The tested activated carbon was then shipped to different ventilation buildings for use.
As shown in Appendix 2, an average of 1 sample was taken for every 26,400kg per log,
which is the standard size and the maximum weight a shipping container can hold for the
shipping of activated carbon to Hong Kong from the manufacturing locations.



Appendix 3 Factory Acceptance Test
Report for APS
Electrostatic Precipitator



LLEIGHTON#Z 3

Test Report for Electrostatic Precipitator Performance Test

Project :

HY/2011/08 - Central-Wan Chai Bypass - Tunnel Buildings,

Systems and Fittings, and Works associated with Tunnel Commissioning

Equipment to be tested:

ESP filter ESP 1000-123 (no. 076)

Test Location :

Filter test laboratory, Labor ligen, Krostitz, Germany

Testing Date:

Testing Time:

Data Log Ref:

28 October 2015

08:30 to 17:00

Please refer to remarks

Voltages: loniser: 14kV  Collector:4.5kV
No. Test Condition Average Dust Concentration Pressure Drop
Temperature| Relative Velocity PM;o PM; 5 PM,
Humidity
['C] [%] [m/s] Inlet Outlet Separation rate Inlet Qutlet Separation rate Inlet Outlet Separation rate [Pa]
[mg/m*3] [mg/m"3] (%] [mg/m*3] [mg/m*3] [%] [mg/m*3] [mg/m*3] [%]
1 275 90 2 1.030 0.026 97.5 0.671 0.023 96.6 0.579 0.023 96.0 7
2
3
4
5
6
7
8
9
Remarks: All the measured data is attached to this test record sheet (2 Sheets in total).
Data log reference: No.1- 055/073
According to PS37.2(1)(i): For particle, when inlet concentration equal or greater than 0.5mg/m3, not less than 80% of PM10 shall be removed after air is treated by the APS.
For inlet concentration lower than 0.5mg/m3, the outlet concentration shall not be greater than 0.1mg/m3.
Test Conducted by: Witnessed by: Witnessed by: Witnessed by: Witnessed by:
Ells O Erc. Cha En}’;htw‘b W AN
Name: CC&kA Y 2U Y% Name: é =l Eéﬂ { Name : [ | Name : YV CHA Name !
Company: FILTRONtec Company: Leighton Joint Venture Company: AECOM Company: Company: f_'] D
Signature : g « /AN Signature : /N AL Signature : 4},4_,\,‘ N Signature : Signature : /
‘ : Y A ] T
30"/;0/’&043’ ¥, O 20 -~ ;0. IO.J’O'K
Date: / ! Date: 30 d, lS Date: %’0 OI ZOU Date:

gQ é :ﬁ Ze\b/ Date:
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Test Report for Electrostatic Precipitator Performance Test

Project : HY/2011/08 - Central-Wan Chai Bypass - Tunnel Buildings,

Testing Date: 30 October 2015
Systems and Fittings, and Works associated with Tunnel Commissioning
Equipment to be tested: ESP filter ESP 1000-123 (no. 077) Testing Time: 18:04 - 18:09
Test Location : Filter test laboratory, Labor ligen, Krostitz, Germany Data Log Ref: Please refer to remarks
Voltages: loniser: 16kV  Collector:7kV
No. Test Condition Average Dust Concentration Pressure Drop
Temperature] Relative Velocity PM,, PM, 5 PM,
Humidity
['C] [%] [m/s] Inlet Outlet Separation rate Inlet Outlet Separation rate Inlet Outlet Separation rate [Pa]
[mg/m*3] [Mmg/m~3] %] [mg/m~3] [mg/m"3] (%] [mg/m*3] [mg/m*3] (%]
1 22.3 98.5 4 1.07 0.06 94.4 0.670 0.059 91.2 i 0.576 0.057 90.1 26
2 e
3
4
5
6
7
8 /
9
Remarks: All the measured data is attached to this test record sheet (2 Sheets in total).
Data log reference: No.1- 107/133
According to PS37.2(1)(i): For particle, when inlet concentration equal or greater than 0.5mg/m3, not less than 80% of PM10 shall be removed after air is treated by the APS.
For inlet concentration lower than 0.5mg/m3, the outlet concentration shall not be greater than 0.1mg/m3.
Test Conducted by: Witnessed by: Witnessed by: Witnessed by: Witnessed by:
Eric Che % W
Name : EL‘{‘L {)z WX Name : K‘@'\k Taat Name : Cri Chwny Name : Hﬂx\f ve C—M Name : A’l{ MoND ﬁ?\}
THE— 7 J
Company: FILTRONtec Company: Leighton Joint Venture Company: AECOM Company: Company: H YD
-~ 4
) b i’}(,/\.\ g ) ) = y. @/
Signature : , Signature : AN Signature : "ﬁ,\_-,_\_ Signature : Signature : /
T /

Date: 30/ "M/C’JZU/’%— Date: ?0 0&{ }olg Date: ﬂ(‘, &t-lfCL% Date: %0 g!az 2‘5! Date:

;o.IO-ZoD/




Test Report for Electrostatic Precipitator Performance Test

Project : HY/2011/08 - Central-Wan Chai Bypass - Tunnel Buildings, Testing Date: 26 October 2015

Systems and Fittings, and Works associated with Tunnel Commissioning

Equipment to be tested: ESP filter ESP 1000-123 (no. 076) Testing Time: 13:00 to 15:45
Test Location : Filter test laboratory, Labor ligen, Krostitz, Germany Data Log Ref: Please refer to Remarks
Voltages: loniser: 16kV  Collector:7kV
No. Test Condition Average Dust Concentration Pressure Drop
Temperaturel Relative Velocity PMo PM, 5 PM,
Humidity
['C] [%] [m/s] Inlet QOutlet Separation rate Inlet Qutlet Separation rate Inlet Outlet Separation rate [Pa]
[mg/m*3] [ma/m*3] (%] [mg/m*3] [mg/m~3] (%] [mg/m*3] [mg/m*3] (%]
1 30 80 4 0.220 0.004 98.2 0.127 0.002 98.4 0.109 0.002 98.2 25
2 30 80 4 0.536 0.012 97.8 0.329 0.009 973 0.283 0.008 97.2 25
3 30 80 4 0.992 0.021 97.9 0.565 0.013 87.7 0.485 0.013 97.3 25
4 30 80 6 0.232 0.033 85.8 0.147 0.020 86.4 0.126 0.019 84.9 54
] 30 80 6 0.499 0.040 92.0 0.279 0.029 89.6 0.242 0.027 88.8 54
6 30 80 6 1.050 0.089 91.5 0.585 0.058 90.1 0.510 0.054 89.4 54
7 30 80
8 30 80 [
9 30 80

Remarks: All the measured data is attached to this test record sheet ( 9 Sheets in total).

Data log reference: No.1- 008/008 ; No.2- 005/005 ; No.3- 006/006 ; No.4- 009/009 ; No.5- 010/010 ; No.6- 011/011.

According to PS37.2(1)(i): For particle, when inlet concentration equal or greater than 0.5mg/m3, not less than 80% of PM10 shall be removed after air is treated by the APS.
For inlet concentration lower than 0.5mg/m3, the outlet concentration shall not be greater than 0.1mg/m3.

Test Conducted by: Witnessed by: Witnessed by: Witnessed by: Witnessed by: !
| \
o ~ B i (I WNTITV
Name : Lllf( s e Name : ¥y Toel Name : E’t(‘_ (,‘A.Qw Name : h’ Y Name : e i i
Company: FILTRONtec Company: Leighton Joint Venture Company: AECOM J Company: Company: t ;“f I/
‘ I
- i J ;'
> \ |\ —
o IV o
Signature : G. X Signature : \Q\AAA Signature : /&A{\,‘L‘ Signature : ignature : [
v

—~ A l p
Date: 2 l)//‘;/ ‘e /s Date: M\ Ock Mﬁ Date: _201 ()Ct, }Ofs Date: Z i QLZ( [,IP Date: A &t r i3
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Test Report for Electrostatic Precipitator Performance Test

Project : HY/2011/08 - Central-Wan Chai Bypass - Tunnel Buildings, Testing Date: 26 October 2015

Systems and Fittings, and Works associated with Tunnel Commissioning

Equipment to be tested: ESP filter ESP 1000-123 (no.076) Testing Time: 13:00 to 15:45
Test Location : Filter test laboratory, Labor ligen, Krostitz, Germany Data Log Ref: Please refer to Remarks
Voltages: loniser: 15kV  Collector:5kV
No. Test Condition Average Dust Concentration Pressure Drop
Temperature] Relative Velocity PM;o PM; 5 PM,
Humidity
['C] [%] [m/s] Inlet QOutlet Separation rate Inlet Qutlet Separation rate Inlet Qutlet Separation rate [Pa]
[mg/m~3] [mg/m~3) [%] [mg/m~3] [mg/m~3] [%] [mg/m*3] [mg/m*3] [%]

1 30 80 4 0.210 0.011 948 0.144 0.01 92.9 0.124 0.009 92.5 25

2 30 80 4 0.524 0.017 96.7 0.285 0.015 94.8 0.247 0.014 94.4 25

3 30 80 4 1.060 0.039 96.3 0.603 0.032 94.7 0.518 0.030 94.2 25

4 30 80

5 30 80

6 30 80

7 30 80

8 30 80

9 30 80

Remarks: All the measured data is attached to this test record sheet ( 5 Sheets in total).

Data log reference: No.1- 003/003 ; No.2- 004/004 ; No.3- 007/007.

According to PS37.2(1)(i): For particle, when inlet concentration equal or greater than 0.5mg/m3, not less than 80% of PM10 shall be removed after air is treated by the APS.
For inlet concentration lower than 0.5mg/m3, the outlet concentration shall not be greater than 0.1mg/m3.

Test Conducted by: Witnessed by: Witnessed by: Witnessed by: Witnessed by:
/1 . > -
Name: £L %4 2¢u¥X  Name: kerl Earl Name : cre thu,u, Name : yvved CHU Name: EW ad anJ
. + V2 7
Company: FILTRONtec Company: Leighton Joint Venture Company: AECOM J Company: Company: H \f D
c N { A ,3 (9
Signature : < . 1)/‘-4\( Signature : Signature : Aﬂ T \ Signature : Signature : l

———

Date: Zj/ /’C/Z:ﬁ'.‘, Date: 24 O« .22!5 Date: .24 &'L 2015 Date: ,ZE ﬂd Al Date: ﬁ 'Gd' IS
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Test Report for Electrostatic Precipitator Performance Test

Project : HY/2011/08 - Central-Wan Chai Bypass - Tunnel Buildings, Testing Date: 27 October 2015
Systems and Fittings, and Works associated with Tunnel Commissioning
Equipment to be tested: ESP filter ESP 1000-123 (no. 076) Testing Time: 8:30 to 13:00
Test Location : Filter test laboratory, Labor ligen, Krostitz, Germany Data Log Ret: Please refer to Remarks
Voltages: loniser: 16kV  Collector:7kV
No. Test Condition Average Dust Concentration Pressure Drop
Temperature] Relative | Velocity PM,o PM, 5 PM,
Humidity
['C] [%] [m/s] Inlet Outlet Separation rate Inlet Outlet Separation rate Inlet Qutlet Separation rate [Pa]
[mg/m*3] [mg/m~3) (%] [mg/m~3) [ma/m~3] (%] [mg/m*3] [mg/m"3] [%]

1 35 65 4 0.205 0.019 90.7 0.109 0.018 83.5 0.094 0.018 80.9 25

2 35 65 4 0.547 0.013 97.86 0.288 0.011 96.2 0.250 0.010 96.0 25

3 35 65 4 1.030 0.019 98.2 0.530 0.015 g7.2 0.463 0.014 97.0 25

4 35 65 6 0.236 0.023 90.3 0.127 0.017 86.6 0.109 0.016 85.3 54

5 35 65 6 0.518 0.052 90.0 0.319 0.037 88.4 0.275 0.035 87.3 54

6 35 65 6 0.994 0.095 90.4 0.587 0.066 88.8 0.502 0.061 87.8 54

7 35 65

8 35 65

9 35 65
Remarks: All the measured data is attached to this test record sheet ( 9 Sheets in total).

Data log reference: No.1- 016/028 ; No.2- 020/032 ; No.3- 021/033 ; No.4- 023/035 ; No.5- 024/036 ; No.6- 025/037.
According to PS37.2(1)(i): For particle, when inlet concentration equal or greater than 0.5mg/m3, not less than 80% of PM10 shall be removed after air is treated by the APS.
For inlet concentration lower than 0.5mg/m3, the outlet concentration shall not be greater than 0.1mg/m3.
Test Conducted by: Witnessed by: Witnessed by: Witnessed by: Witnessed by:
y e o 4 Raymand NN
Name : EU( 2 _gunx Name : k‘kh\, —;M Name : Ene. CI/\QMU{ Name : l’{af\/ e d Name : ahm
1 - ( U
Company: FILTRONtec Company: Leighton Joint Venture Company: AECOM J Company: EE !S |Z Company: H’& D
(¢
( )
Signature : . [RA Signature : /DA VO Signature : /"-éz,r\.a_a—Q Signature : Signature : l
b7 Z i = I
25/ 10/2015 9 0. 2K

Date: / 5  Dpate: 22\ s X 2018 Daee: Cj Oct 20(5 Date: 2 [ Date:




LEIGHTON =

Test Report for Electrostatic Precipitator Performance Test

Project :

Equipment to be tested:

Test Location :

HY/2011/08 - Central-Wan Chai Bypass - Tunnel Buildings,
Systems and Fittings, and Works associated with Tunnel Commissioning

ESP filter ESP 1000-123 (no. 076)

Filter test laboratory, Labor ligen, Krostitz, Germany

Testing Date:

Testing Time:

Data Log Ref:

27 October 2015

8:30 to 13:00

Please refer to Remarks

Voltages: loniser: 15kV  Collector:5kV
No. Test Condition Average Dust Concentration Pressure Drop
[Temperature| Relative Velocity PM,, PM, 5 PM,
Humidity
['C] [%] [m/s] Inlet QOutlet Separation rate Inlet Outlet Separation rate Inlet QOutlet Separation rate [Pa]
[mg/m*3] [mg/m*3] [%] [mg/m*3] [mg/m*"3] [%] [mg/m~3] [mg/m*3] (%]

1 35 65 4 0.218 0.017 92.2 0.127 0.016 87.4 0.109 0.015 86.2 25

2 35 65 0.530 0.026 95.1 0.316 0.024 92.4 0.272 0.023 91.5 25

3 35 65 4 1.080 0.035 96.8 0.586 0.031 94.7 0.513 0.029 94.3 25

4 35 65

5 35 65

6 35 65

7 35 65

8 35 65

9 35 65
Remarks: All the measured data is attached to this test record sheet ( 5 Sheets in total).

Data log reference: No.1- 017/029 ; No.2- 018/030 ; No.3- 022/034.
According to PS37.2(1)(i): For particle, when inlet concentration equal or greater than 0.5mg/m3, not less than 80% of PM10 shall be removed after air is treated by the APS.
For inlet concentration lower than 0.5mg/m3, the outlet concentration shall not be greater than 0.1mg/m3.
Test Conducted by: Witnessed by: Witnessed by: Witnessed by: Witnessed by:
- ” Hﬂ",‘ ,
Name : E“( 2 I7WY Name : t_‘g(\k Tt Name : =X1C. Cl’\wd Name : -‘"}W Name : @W w
/ U
Company: FILTRONtec Company: Leighton Joint Venture Company: AECOM Company: SD Company: ‘H'Q/—D
- P (6 (o—
Signature : L( g ! ,(/vn( Signature : ({\ P S, O Signature : Signature : Signature : l
L9 N[ 2ers g 29 Oct 20 - l[o 201y
Date: i 4 ! Date: 2 sl 3G Date: = Ct |15 Date: B Date: ' :
X hed 7
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Test Report for Electrostatic Precipitator Performance Test

Project : HY/2011/08 - Central-Wan Chai Bypass - Tunnel Buildings, Testing Date: 27 October 2015
Systems and Fittings, and Works associated with Tunnel Commissioning
Equipment to be tested: ESP filter ESP 1000-123 (no. 076) Testing Time: 14:00 to 17:30
Test Location : Filter test laboratory, Labor ligen, Krostitz, Germany Data Log Ref: Please refer to Remarks
Voltages: loniser: 16kV  Collector:7kV
No. Test Condition Average Dust Concentration Pressure Drop
Temperaturel Relative Velocity PM;, PM; 5 PM,
Humidity
['C] [%] [m/s] Inlet Qutlet Separation rate Inlet Qutlet Separation rate Inlet Qutlet Separation rate [Pa]
[mg/m~3] [mg/m~3] [%] [mg/m*3] [mg/m~"3] (%] [mg/m*~3] [mg/m"3] [%]
1 40 50 4 0.192 0.017 91.1 0.124 0.016 87.1 0.105 0.016 84.8 25
2 40 50 4 0.502 0.017 96.6 0.296 0.015 949 0.255 0.015 94.1 25
3 40 50 4 1.05 0.028 97.3 0.65 0.023 96.5 0.559 0.022 96.1 25
4 40 50 6 0.209 0.032 84.7 0.134 0.028 791 0.114 0.027 76.3 55
5 40 50 6 0.522 0.05 90.4 0.296 0.041 86.1 0.255 0.039 84.7 55
6 40 50 6 1.06 0.085 92.0 0.593 0.067 88.7 0.517 0.062 88.0 55
7 40 50
8 40 50
9 40 50

Remarks: All the measured data is attached to this test record sheet ( 9 Sheets in total).

Data log reference: No.1- 026/038 ; No.2- 030/042 ; No.3- 031/043 ; No.4- 033/045 ; No.5- 034/046 ; No.6- 035/047.

According to PS37.2(1)(i): For particle, when inlet concentration equal or greater than 0.5mg/m3, not less than 80% of PM10 shall be removed after air is treated by the APS.

For inlet concentration lower than 0.5mg/m3, the outlet concentration shall not be greater than 0.1mg/m3.

Test Conducted by:

Name : é-tl(-ﬂ _1?-’141(

Company: FILTRONtec

Signature :

23 Ao 2e1<

Date:

Witnessed by: Witnessed by:
Name : ‘ el Tond Name :
Company: Leighton Joint Venture Company:
Signature : Signature :
Date: 29 Dk 20lE Date:

U

AECOM

L N\

29 Ot 2015

Witnessed by: Witnessed by:
Name : P/ﬂ Klfﬁ [ &6{ Name :
Company: é‘! S D Company:
Signature : Signature :
Date: ,? f (22:2 é@ (: I Date:

YIIy D

(o

|
Y. [o- ro(8”

~
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Test Report for Electrostatic Precipitator Performance Test

Project : HY/2011/08 - Central-Wan Chai Bypass - Tunnel Buildings, Testing Date: 27 October 2015
Systems and Fittings, and Works associated with Tunnel Commissioning
Equipment to be tested: ESP filter ESP 1000-123 (no. 076) Testing Time: 14:00 to 17:30
Test Location : Filter test laboratory, Labor ligen, Krostitz, Germany Data Log Ref: Please refer to Remarks
Voltages: loniser: 15kV  Collector:5kV
No. Test Condition Average Dust Concentration Pressure Drop
Temperature] Relative Velocity PM,o PM, 5 PM,
Humidity
['C] [%] [m/s] Inlet Outlet Separation rate Inlet Qutlet Separation rate Inlet Qutlet Separation rate [Pa]
[mg/m”3] [mg/m~3] (%] [mg/m*3] [mg/m~3] [%] [mg/m"3] [mg/m*3] [%]
1 40 50 4 0.216 0.024 88.9 0.128 0.023 82.0 0.112 0.023 79.5 26
2 40 50 4 0.556 0.036 93.5 0.360 0.034 90.6 0.313 0.033 89.5 26
3 40 50 4 1.000 0.049 95.1 0.635 0.045 02.9 0.543 0.043 92.1 26
4 40 50
5 40 50
6 40 50
7 40 50
8 40 50
9 40 50

Remarks: All the measured data is attached to this test record sheet ( 5 Sheets in total).

Data log reference: No.1- 028/040 ; No.2- 029/041 ; No.3- 032/044.

According to PS37.2(1)(i): For particle, when inlet concentration equal or greater than 0.5mg/m3, not less than 80% of PM10 shall be removed after air is treated by the APS.
For inlet concentration lower than 0.5mg/m3, the outlet concentration shall not be greater than 0.1mg/m3.

Test Conducted by: Witnessed by: Witnessed by: Witnessed by: Witnessed by: y :
| f

) - , nA |

Name : g[!c( YinX Name : kﬁ ¢ Zg‘\_‘ Name : C Name : Name : ‘KaL’]”\L'L( V\’/}A’
[
Company: FILTRONtec Company: Leighton Joint Venture Company: AECOM Company: E dd I ) Company: 'HQ D
((' 1
A ‘ .
Signature : Signature : Signature : Signature : Signature :
vV S

Date: 2‘)//0‘/}0”; Date: ) ﬂ o i: 2 2;( Date: Y OC_t 5 Date: lt ( .)ZG Z ZQ L:lﬁDate: (zf /l 0 2‘0 ‘&



LEIGHTON 25

Test Report for Electrostatic Precipitator Performance Test

Project :

HY/2011/08 - Central-Wan Chai Bypass - Tunnel Buildings,
Systems and Fittings, and Works associated with Tunnel Commissioning

Testing Date:

28 October 2015

Equipment to be tested: ESP filter ESP 1000-123 (no. 076) Testing Time: 08:30 to 17:00
Test Location : Filter test laboratory, Labor ligen, Krostitz, Germany Data Log Ref: Please refer to remarks
Voliages: loniser: 16kV  Collector:7kV
No. Test Condition Average Dust Concentration Pressure Drop
Temperature| Relative Velocity PM,o PMzg PM,
Humidity
['C) [%] [m/s] Inlet Outlet Separation rate Inlet Qutlet Separation rate Inlet Outlet Separation rate [Pa]
[mg/m"3) [mg/m*"3] [%] [mg/m*3) [mg/m*3] [%] [mg/m*3] [mg/m*3] (%]
1 275 90 2 1.030 0.018 98.3 0.620 0.015 97.6 0.530 0.015 97.2 7
2 275 90 4 0.222 0.050 77.5 0.136 0.032 76.5 0.117 0.031 735 28
3 27.5 90 4 0.547 0.049 91.0 0.356 0.034 90.4 0.308 0.032 89.6 25
4 275 90 4 1.010 0.054 94.7 0.655 0.040 93.9 0.564 0.038 93.3 25
5 275 90 8 0.187 0.089 52.4 0.119 0.048 59.7 0.104 0.045 56.7 55
6 275 90 6 0.975. 0.152 84.4 0.554 0.087 84.3 0.477 0.082 828 55
7 27.5 90
8 27.5 90
9 275 90

Remarks: All the measured data is attached to this test record sheet ( 9 Sheets in total).

Data log reference: No.1- 054/072 ; No.2- 056/074 ; No.3- 059/077 ; No.4- 060/078 ; No.5- 045/063 ; No.6- 047/065

According to PS37.2(1)(i): For particle, when inlet concentration equal or greater than 0.5mg/m3, not less than 80% of PM10 shall be removed after air is treated by the APS.
For inlet concentration lower than 0.5mg/m3, the outlet concentration shall not be greater than 0.1mg/m3.

Test Conducted by: Witnessed by: Witnessed by:
Name : EL l( t Q{,u’ X' Name: _L‘_Q'_\ T\b@\\ Name :
Company: FILTRONtec Company: Leighton Joint Venture Company:
Signature : ‘)L‘/‘Y Signature : Signature :
4 ’ -
Date: 30//[()/[()/\ Date: Z; e Dk 2214 Date:
T T

Witnessed by:

Name :

Company:

Signature :

Date:

Witnessed by:
Name :

Company:

Signature :

2 OA 20l ot
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Test Report for Electrostatic Precipitator Performance Test

HY/2011/08 - Central-Wan Chai Bypass - Tunnel Buildings,
Systems and Fittings, and Works associated with Tunnel Commissioning

Project :

Equipment to be tested: ESP filter ESP 1000-123 (No. 077)

Test Location : Filter test laboratory, Labor ligen, Krostitz, Germany

Testing Date:

Testing Time:

Data Log Ref:

29 Octiober 2015

08:30 to 11:30

Please refer to remarks

Voltages: loniser: 16kV  Collector:7kV
No. Test Condition Average Dust Concentration Pressure Drop
Temperature| Relative Velocity PMyq PM, 5 PM,
Humidity
[C] (%] [m/s] Inlet Qutlet Separation rate Inlet Outlet Separation rate Inlet Qutlet Separation rate [Pa]
[mg/m*3] [mg/m*3] (%] [mg/mA3] [mg/m*3] %] [mg/m"3] [mg/m*3] (%]
1 275 90 6 0.509 0.090 82.3 0.295 0.060 79.7 0.254 0.058 77.2 53
2 275 90
3 275 90
4 205 90
5 275 90
6 275 90
7 275 90
8 275 90
9 27.5 90

Remarks: All the measured data is attached to this test record sheet ( 2 Sheets in total).

Data log reference: No.1- 076/102

According to PS37.2(1)(i): For particle, when inlet concentration equal or greater than 0.5mg/m3, not less than 80% of PM10 shall be removed after air is treated by the APS.
For inlet concentration lower than 0.5mg/m3, the outlet concentration shall not be greater than 0.1mg/m3.

Witnessed by:

Signature :

Test Conducted by: Witnessed by: Witnessed by: Witnessed by:

Name : E [l( 7 ()(,u\ %  Name: (Cm Tl Name : ,'_:);,Q C}’({(w“% Name : l—‘ar Name :
Company: FILTRONtec Company: Leighton Joint Venture Company: AECOM J Company: EM S | 2 Company:
Signature : % - ‘70" ( Signature : pNL; Signature : ~ Signature :

Date: 301/4/’/ 67(.*/7, Date: 1719 0 d({ 20 \‘g Date: 30 &t .10[5 Date: %O 0g2: 20 FDa!e:

Caymonp WA N

HYD

G 6—

Zo. r/o- 'I/DD/
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Test Report for Electrostatic Precipitator Performance Test

Project :

HY/2011/08 - Central-Wan Chai Bypass - Tunnel Buildings,

Systems and Fittings, and Works associated with Tunnel Commissioning

Testing Date:

28 October 2015

Equipment to be tested: ESP filter ESP 1000-123 (no. 076) Testing Time: 08:30 to 17:00
Test Location : Filter test laboratory, Labor ligen, Krostitz, Germany Data Log Ref: Please refer to remarks
Voltages: loniser: 15kV  Collector:5kV
No. Test Condition Average Dust Concentration Pressure Drop
Temperature| Relative Velocity PM;, PM; 5 PM,
Humidity
['C] [%] [m/s] Inlet Qutlet Separation rate Inlet Outlet Separation rate Inlet Qutlet Separation rate [Pa]
[mg/m*3] [mg/m*3] [%] [mg/m*3] [mg/m~3] [%] [mg/m*3] [mg/m*3] [%]

1 275 90 4 0.226 0.045 80.1 0.154 0.034 779 0.133 0.033 75.2 25

2 275 90 4 0.533 0.049 90.8 0.325 0.039 88.0 0.280 0.037 86.8 25

3 275 90 4 1.000 0.073 92.7 0.591 0.056 90.5 0.506 0.053 89.5 25

4 275 90

5 275 90

6 275 90

7 275 90

8 275 90

9 27.5 90
Remarks: All the measured data is attached to this test record sheet ( 5 Sheets in total).

Data log reference: No.1- 057/075 ; No.2- 058/076 ; No.3- 065/084
According to PS37.2(1)(i): For particle, when inlet concentration equal or greater than 0.5mg/m3, not less than 80% of PM10 shall be removed after air is treated by the APS.
For inlet concentration lower than 0.5mg/m3, the outlet concentration shall not be greater than 0.1mg/m3.
Test Conducted by: Witnessed by: Witnessed by: Witnessed by: Witnessed by: Q N
Neme: E[kg D2ux Name: Kl Toe, Name : E(!Q CL\EL:"LA Name : {’bfvej CHHA Name: AYmoND AN
Al ~
Company: FILTRONtec Company: Leighton Joint Venlure Company: AECOM G Company: Edd (4 I ) Company: H v D
1Y) (G (3"
Signature : 9 . R X Signature : (/\«/\/\ Signature : Signature : ignature : /
) ’ F
I -~ y
Date: 3 O/,f’t)/[’e-’-’( Date: ZA © C}C Lo \g Date: SO Oct ZOL'D Date: ?/0 ( };Z LA O,Dale: %‘7 - ’0 wu
T //v
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Test Report for Electrostatic Precipitator Performance Test

Testing Date: 28 October 2015

HY/2011/08 - Central-Wan Chai Bypass - Tunnel Buildings,
Systems and Fittings, and Works associated with Tunnel Commissioning

Project :

Equipment to be tested: ESP filter ESP 1000-123 (no. 076) Testing Time: 08:30 to 17:00
Test Location : Filter test laboratory, Labor ligen, Krostitz, Germany Data Log Ref: Please refer to remarks
Voltages: loniser: 15.5kV  Collector:6.5kV
No. Test Condition Average Dust Concentration Pressure Drop
Temperature| Relative Velocity PM,, PM,s PM,
Humidity
['C] [%] [m/s] Inlet Qutlet Separation rate Inlet Qutlet Separation rate Inlet Qutlet Separation rate [Pa]
[mg/m*"3] [mg/m*3] (%] [mg/m*3] [mg/m*3] %] [mg/m*"3] [meg/m*3] Pl
1 27.5 90 6 1.090 0.167 84.7 0.604 0.099 83.6 0.523 0.092 82.4 55
2
3
4
5
6
7
8
9
Remarks: All the measured data is attached to this test record sheet (2 Sheets in total).
Data log reference: No.1- 048/066
According to PS37.2(1)(i): For particle, when inlet concentration equal or greater than 0.5mg/m3, not less than 80% of PM10 shall be removed after air is treated by the APS.
For inlet concentration lower than 0.5mg/m3, the outlet concentration shall not be greater than 0.1mg/m3.
Test Conducted by: Witnessed by: Witnessed by: Witnessed by: Witnessed by:
i ~
Name : £L‘~’¢ ') OAX  Name: Em EQ‘\_ \ Name : Name : YV C Name : QHJ{MO ND [A'“ ™
Company: FILTRONtec Company: Leighton Joint Venture Company: AECOM Company: Company: I 7 Y D
f‘
l‘\
Signature : ’ Signature : N Signature : Signature : ature :
Y [ /
20402045 t 20/58 7wl Zo. (0. WY
Date: 5 / v Date: 2. Drk . 2Qor\S Date: % Oct, | Date: %a 17 Date:




LLEIGHTON#2

Test Report for Electrostatic Precipitator Performance Test

Project : HY/2011/08 - Central-Wan Chai Bypass - Tunnel Buildings, Testing Date: 30 October 2015
Systems and Fittings, and Works associated with Tunnel Commissioning
Equipment to be tested: ESP filter ESP 1000-123 (no. 077) Testing Time: 15:04 - 15:10
Test Location : Filter test laboratory, Labor ligen, Krostitz, Germany Data Log Ret: Please refer to remarks
Voltages: loniser: 16kV  Collector:7kV
No. Test Condition Average Dust Concentration Pressure Drop
Temperaturel Relative Velocity PM;q PM, 5 PM,
Humidity
['C] [%] [m/s] Inlet QOutlet Separation rate Inlet Qutlet Separation rate Inlet Qutlet Separation rate [Pa]
[mg/m~3] [mg/m*3] [%] [mg/m~3] [mg/m*3] [%] [mg/m*3] [mg/m*3] [%]
1 275 90 4 0.996 0.108 89.2 0.602 0.071 88.2 0.519 0.069 86.7 25
2
3
4
5 /
6
7
8
)
Remarks: Test after 23 hours on-load operation, all the measured data is attached to this test record sheet (2 sheets in total).
Data log reference: No.1- 107/133
According to PS37.2(1)(i): For particle, when inlet concentration equal or greater than 0.5mg/m3, not less than 80% of PM10 shall be removed after air is treated by the APS.
For inlet concentration lower than 0.5mg/m3, the outlet concentration shall not be greater than 0.1mg/m3.
Test Conducted by: Witnessed by: Witnessed by: Witnessed by: Witnessed by:

Name: E L4 Peux  Name: !{m Tl Name : El’:iQ CI’\EL,,, Name : "lﬂ;f\/% CM Name :

S

4 .
Signature : 4 ) }70” Signature : \[\Aj\/ s Signature : / ,(l/;/;,‘\___.\ Signature :

d e
Company: FILTRONtec Company: Leighton Joint Venture Company: AECOM \ Company: < Company:
\

Signature :

Date: ?70/1/'3,':?('-’1( Date: gp Gk, ol e ;C Ot 2018 Date: 30 (Zgz 25 k| pate:

RaymonD Wan

HYD

G

|
30-(0.2015/




Notes:

1. The modules of ESP were randomly picked and tested in controlled laboratory condition. The
ESP modules were then shipped to different ventilation buildings for installation.



Appendix 4 Site Acceptance Tests for
HV Transformers at
Different Ventilation
Buildings



FILTRONtec®

Inspection & Test Record Emission CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-05

Title/description Approved Yes | No | Signature
Start up HVT QoM )

Representative
Revision | Date Site Building Project Manager o =

004 . Ox. A% | BDA- A ’€\'}3 Project Director L & .ty

General information to be read BEFORE switching on HV system

Synchronisation Prometos gamma control unit User Information

1. General

Synchronisation is to be understood as the allocation of the trigger pulses to the correct thyristors of the
thyristor controller in the main circuit. If this allocation is incorrect, the high voltage system cannot function
since the regulating arm of the control loop does not work.

A new system has passed the factory tests and is, therefore, synchronised. Nevertheless, for the sake of
general understanding, the relationships will be explained below. It can, in fact, often happen in new
systems that the distribution of the trigger pulses may go wrong as the result of later modifications or the
changing of spare parts, for example. It is also necessary that the three phase input system shapes a
clockwise turning field.

2. Trigger pulse Amplifier

If we limit ourselves to single phase systems that are controlled by an anti-parallel pair of thyristors, there
are always two twin conductor trigger pulse channels. One conductor of a channel (red) is connected to the
cathode of the appropriate thyristor (reference voltage), the other is connected to the gate. The appropriate
terminals on the trigger pulse amplifier are marked with G1 (gate 1, white), K1 (cathode 1, red) and G2
(gate 2, white), K2 (cathode 2, red). The gate and cathode connections are also clearly marked on the
thyristor module.

With a three phase current system, there is a further detail to consider: The three phases can rotate in left
or in right direction. To operate the three phase current high voltage system correctly, the three phases
have to rotate in right direction.

Under no circumstances should gate and cathode connections be confused.

If the connections to the gates and cathodes are correct, there still remain two possibilities for the allocation
of the trigger pulse channels.

The correct one applies the trigger pulse to the thyristor that has a positive voltage on its anode and will
therefore conduct when triggered.

The synchronisation is not, however, only influenced by this allocation.

FILTRONtec®

EMiSSION CONTROL SYSTEMS Page 1 of 5
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CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-05

3. Principle

The main circuit, mainly the three phases L1, L2 and L3, are mostly hard-wired within the control cabinet.
The arrangement of the B6 thyristor bridge, -V1-1V1, 2V1 and 3V1 in the main circuit is also fixed.

In order to determine the timing of the trigger pulse correctly, the Prometos gamma control unit requires an
image of the supply voltage. From this it finds the zero crossings and sets the timing.

The trigger pulse amplifier derives this signal from its own 3 x 18 V AC supply, delivered by the control
transformer, whose waveform corresponds to the main supply voitage.

Any error in this chain leads to a loss of synchronisation and a failure of the system.

This could result, for example, from swapping the primary connections when changing the control
transformer or reversing the 380 V AC (110 V AC) supply lines to the trigger pulse amplifier. Similar
problems occur, when the three phase input voltage does not shape a clockwise turning field.

Although we are dealing with an alternating current system, the lines must not be crossed, as phasing is
necessary for correct triggering of the thyristors.

Item Inspection / Activity Pass
No. [Y/N]
1 Pre Check

HVT for ESP-loniser  Serial Number: 4 4{US0

— Check fuse for control voltage kL
— Visual check of safety relief valve and pressure switch \f

HVT for ESP-Collector Serial Number: AAWS<™

— Check fuse for control voltage -
—~ Visual check of safety relief valve and pressure switch

2 Start up

2.1 | control Panel

MAKE SURE ALL
CIRCUITBREAKERS, SWITCHES etc ARE OPEN
MAKE SURE HV-cable is not connected to HV-aggregate and ESP
MAKE SURE ACCESS TO ESP IS IMPOSSIBLE
Lock up area and place signs in position “Danger High Voltage Testing — do

FILTRONtec®

EmissIoN CONTROL SYSTEMS Page 2 of 5
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Inspection & Test Record EmISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-05

Item Inspection / Activity Pass
No. [YIN]

not enter”, “Authorized Personnel only”

— Switch on Power feeding from Substation y
o (to terminal L1-L2-L3 expected : 380V AC / 50Hz, right turning field)

22 lonizer

<

—  Switch on main circuit breaker
—  Switch on HV Transformer Control Panel
o Measure voltage on control transformer ~T1
o (expected secondary: 2 x 230V AC /24 V DC)
— Switch on fuses and circuit breakers, check voltages 230 VAC rsp 19 VAC rsp 24
vDC
— Switch on Prometos Controller, check the start up and synchronization signal
— Check the Overtemperature, Overpressure and Oil Level signals from the T/R set
and the emergency button of the cubicle door.
— Switch on the high voltage in Service Mode
o Check the emergency button of the cubicle door
o Check if no voltage and no current indication
o Turn on a small ignition angle (ca. 15 %); check if voltage increases and
no significant current is flowing
o Turn on a medium ignition angle (ca. 30 %); check if voltage increases
and small current is flowing; double check current with clamp meter
o Switch off Service Mode
— Switch off the cubicle, disconnect main circuit breaker, ground the system.
Connect the high voltage cable.
— Switch on HV-unit in manual mode for start up ramp
o Increase ignition angle to ca 20 %, check voltages and currents, double | Y
check with clamp meter, operate ESP for 20 min
o Increase ignition angle to ca 40 %; check voltages and currents, double N
check with clamp meter, operate ESP for 30 min
o Increase ignition angle to ca 50%; check voltages and currents, double
check with clamp meter, operate ESP for 30 min \f
— Decrease high voltage to zero and change from manual to automatic mode
(power will increase)

o Write down reached values (primary and secondary voltage and current
values)

4 f L L L AL L L

vl

23 Collector

— Switch on main circuit breaker
— Switch on HV Transformer Control Panel
o Measure voltage on control transformer —T1
o (expected secondary : 2 x 230V AC /24 V DC)
— Switch on fuses and circuit breakers, check voltages 230 VAC rsp 19 VAC rsp 24

£ 4L £

FILTRONtec®

EmISSION CONTROL SYSTEMS Page 3 0of 5




FILTRONtec®

Inspection & Test Record EMmiSSIon CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-05

Item Inspection / Activity Pass
No.

VDC

— Switch on Prometos Controller, check the start up and synchronization signal
— Check the Overtemperature, Overpressure and Oil Level signals from the T/R set
and the emergency button of the cubicle door.
— Switch on the high voltage in Service Mode
o Check the emergency button of the cubicle door
o Check if no voltage and no current indication
o Turn on a small ignition angle (ca. 15 %); check if voltage increases and
no significant current is flowing
o Turn on a medium ignition angle (ca. 30 %); check if voltage increases
and small current is flowing; double check current with clamp meter
o Switch off Service Mode
—  Switch off the cubicle, disconnect main circuit breaker, ground the system.
Connect the high voltage cable.
— Switch on HV-unit in manual mode for start up ramp
o Increase ignition angle to ca 20 %; check voltages and currents, double
check with clamp meter, operate ESP for 20 min
o Increase ignition angle to ca 40 %; check voltages and currents, double
check with clamp meter, operate ESP for 30 min
o Increase ignition angle to ca 50%; check voltages and currents, double
check with clamp meter, operate ESP for 30 min
— Decrease high voltage to zero and change from manual to automatic mode
(power will increase)

o Write down reached values (primary and secondary voltage and current
values)

A o ¥ g AL AL -£~1'§

~

FILTRONtec®
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Inspection & Test Record EMISSIoN CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-05

Conclusion / Results and Comments:

Inspection / Test carried out by:

I |

Teaskon Morkod 0.03.i %
[Name FILTRONtec Inspector] [Signature] [Date]
[Name RICO Inspector] [Signature] [Date]

J
2ebu Clows /FL \\ v 0. 93, i
[Name Lﬁghton JV Repéesentative] [Slg}tature] [Date]
J

W re b5
Gheeked-Hnspeeted by:

‘ﬁ K. Nér 4& [0.03  20(f
[Name Aecom Inspector] [Signature] [Date]
[Name EMSD Witness] [Signature] [Date]
[Name HyD Witness] [Signature] [Date]
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Inspection & Test Record EMISSION CONTROL SYSTEIMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-05

Title/description Approved Yes | No | Signature
Start up HVT QM '
Representative
Revision | Date Site Building Project Manager P .
004 A0 AR OOA-D ENTRS Project Director | & ¢ e

General information to be read BEFORE switching on HV system

Synchronisation Prometos gamma control unit User Information

1. General

Synchronisation is to be understood as the allocation of the trigger pulses to the correct thyristors of the
thyristor controller in the main circuit. If this allocation is incorrect, the high voltage system cannot function
since the regulating arm of the control loop does not work.

A new system has passed the factory tests and is, therefore, synchronised. Nevertheless, for the sake of
general understanding, the relationships will be explained below. It can, in fact, often happen in new
systems that the distribution of the trigger pulses may go wrong as the result of later modifications or the
changing of spare parts, for example. It is also necessary that the three phase input system shapes a
clockwise turning field.

2. Trigger pulse Amplifier

If we limit ourselves to single phase systems that are controlled by an anti-parallel pair of thyristors, there
are always two twin conductor trigger pulse channels. One conductor of a channel (red) is connected to the
cathode of the appropriate thyristor (reference voltage), the other is connected to the gate. The appropriate
terminals on the trigger pulse amplifier are marked with G1 (gate 1, white), K1 (cathode 1, red) and G2
(gate 2, white), K2 (cathode 2, red). The gate and cathode connections are also clearly marked on the
thyristor module.

With a three phase current system, there is a further detail to consider: The three phases can rotate in left
or in right direction. To operate the three phase current high voltage system correctly, the three phases
have to rotate in right direction.

Under no circumstances should gate and cathode connections be confused.

If the connections to the gates and cathodes are correct, there still remain two possibilities for the allocation
of the trigger pulse channels.

The correct one applies the trigger pulse to the thyristor that has a positive voltage on its anode and will
therefore conduct when triggered.

The synchronisation is not, however, only influenced by this allocation.

FILTRONtec"

EMISSION CONTROL SYSTEMS Page 1 of 5



FILTRONtec®

Inspection & Test Record EmiSSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-05

3. Principle

The main circuit, mainly the three phases L1, L2 and L3, are mostly hard-wired within the control cabinet.
The arrangement of the B6 thyristor bridge, -V1-1V1, 2V1 and 3V1 in the main circuit is also fixed.

In order to determine the timing of the trigger pulse correctly, the Prometos gamma control unit requires an
image of the supply voltage. From this it finds the zero crossings and sets the timing.

The trigger pulse amplifier derives this signal from its own 3 x 18 V AC supply, delivered by the control
transformer, whose waveform corresponds to the main supply voltage.

Any error in this chain leads to a loss of synchronisation and a failure of the system.

This could result, for example, from swapping the primary connections when changing the control
transformer or reversing the 380 V AC (110 V AC) supply lines to the trigger pulse amplifier. Similar
problems occur, when the three phase input voltage does not shape a clockwise turning field.

Although we are dealing with an alternating current system, the lines must not be crossed, as phasing is
necessary for correct triggering of the thyristors.

Item Inspection / Activity Pass
No. [YIN]
1 Pre Check

HVT for ESP-loniser Serial Number: /\Ll\\ A

— Check fuse for control voltage
— Visual check of safety relief valve and pressure switch

<4 <

HVT for ESP-Collector Serial Number: /‘QH‘SH

— Check fuse for control voltage
— Visual check of safety relief valve and pressure switch

L <

2 Start up

2.1 Control Panel

MAKE SURE ALL
CIRCUITBREAKERS, SWITCHES etc ARE OPEN
MAKE SURE HV-cable is not connected to HV-aggregate and ESP
MAKE SURE ACCESS TO ESP IS IMPOSSIBLE
Lock up area and place signs in position “Danger High Voltage Testing — do

FILTRONtec®

Emission CONTROL SYSTEMS Page 2 of 5
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Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-05

Item Inspection / Activity Pass
No. [Y/N]

not enter”, “Authorized Personnel only”

—  Switch on Power feeding from Substation
o (to terminal L1-L2-L3 expected : 380V AC / 50Hz, right turning field)

ol

2.2 lonizer
— Switch on main circuit breaker T
—  Switch on HV Transformer Control Panel
o Measure voltage on control transformer —T1 .
o (expected secondary : 2 x 230V AC / 24 V DC) ~
—  Switch on fuses and circuit breakers, check voltages 230 VAC rsp 19 VAC rsp 24
VDC h
—  Switch on Prometos Controller, check the start up and synchronization signal b
— Check the Overtemperature, Overpressure and Oil Level signals from the T/R set
and the emergency button of the cubicle door. ~
— Switch on the high voltage in Service Mode
o Check the emergency button of the cubicle door e |
o Check if no voltage and no current indication ~
o Turn on a small ignition angle (ca. 15 %); check if voltage increases and ~
no significant current is flowing
o Turn on a medium ignition angle (ca. 30 %); check if voltage increases 2
and small current is flowing; double check current with clamp meter
o Switch off Service Mode B
—  Switch off the cubicle, disconnect main circuit breaker, ground the system.
Connect the high volt cable b
g age :
—  Switch on HV-unit in manual mode for start up ramp
o Increase ignition angle to ca 20 %; check voltages and currents, double k]
check with clamp meter, operate ESP for 20 min
o Increase ignition angle to ca 40 %; check voltages and currents, double b 4
check with clamp meter, operate ESP for 30 min
o Increase ignition angle to ca 50%; check voltages and currents, double ~

check with clamp meter, operate ESP for 30 min
— Decrease high voltage to zero and change from manual to automatic mode
(power will increase)
o Wirite down reached values (primary and secondary voltage and current
values)

sl

2.3 | collector

—  Switch on main circuit breaker

—  Switch on HV Transformer Control Panel
o Measure voltage on control transformer ~T1 ¥
o (expected secondary : 2 x 230V AC /24 V DC)

—  Switch on fuses and circuit breakers, check voltages 230 VAC rsp 19 VAC rsp 24

~L

oG

FILTRONtec®
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CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08
ITR No. FT-ITR-CEP-05
Item Inspection / Activity Pass
No. [Y/N]

vDC

—  Switch on Prometos Controller, check the start up and synchronization signal
— Check the Overtemperature, Overpressure and Qil Level signals from the T/R set Y
and the emergency button of the cubicle door.
— Switch on the high voltage in Service Mode
o Check the emergency button of the cubicle door k|
o Check if no voltage and no current indication ke ¢
o Turn on a small ignition angle (ca. 15 %); check if voltage increases and e |
no significant current is flowing
o Turn on a medium ignition angle (ca. 30 %); check if voltage increases b 4
and small current is flowing; double check current with clamp meter
o Switch off Service Mode N
- Switch off the cubicle, disconnect main circuit breaker, ground the system. N
Connect the high voltage cable.
= Switch on HV-unit in manual mode for start up ramp
o Increase ignition angle to ca 20 %; check voltages and currents, double ~
check with clamp meter, operate ESP for 20 min
o Increase ignition angle to ca 40 %; check voltages and currents, double \[
check with clamp meter, operate ESP for 30 min
o Increase ignition angle to ca 50%; check voltages and currents, double N
check with clamp meter, operate ESP for 30 min
- Decrease high voltage to zero and change from manual to automatic mode
(power will increase)
o Write down reached values (primary and secondary voltage and current 7
values)

FiLTRONtec®
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Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec®

Emission CONTROL SYSTEMS

ITR No. FT-ITR-CEP-05

Conclusion / Results and Comments:

Inspection / Test carried out by:

- 7/“_\ —
A/

Tzaskon Mockos i0.02.1%
[Name FILTRONtec Inspector] [Signature] [Date]
[Name RICO Inspector] [Signature] [Date]

kd Clhang (DE-(LH (® 23 ¥

[Name Leighton JV Repr}sentative] \ [Sﬁzjnature] [Date]

W ‘j\rl,\avsc-ﬁ\
«Checked-Linspected by:

T Kk N§ d& [o 03,201 f
[Name Aecom Inspector] [Signature] [Date]
[Name EMSD Witness] [Signature] [Date]
[Name HyD Witness] [Signature] [Date]
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“ 2
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General information to be read BEFORE switching on HV system

Synchronisation Prometos gamma control unit User Information
1. General

Synchronisation is to be understood as the allocation of the trigger pulses to the correct thyristors of the
thyristor controller in the main circuit. If this allocation is incorrect, the high voltage system cannot function
since the regulating arm of the control loop does not work.

A new system has passed the factory tests and is, therefore, synchronised. Nevertheless, for the sake of
general understanding, the relationships will be explained below. It can, in fact, often happen in new
systems that the distribution of the trigger pulses may go wrong as the result of later modifications or the
changing of spare parts, for example. It is also necessary that the three phase input system shapes a
clockwise turning field.

2. Trigger pulse Amplifier

If we limit ourselves to single phase systems that are controlled by an anti-parallel pair of thyristors, there
are always two twin conductor trigger pulse channels. One conductor of a channel (red) is connected to the
cathode of the appropriate thyristor (reference voltage), the other is connected to the gate. The appropriate
terminals on the trigger pulse amplifier are marked with G1 (gate 1, white), K1 (cathode 1, red) and G2
(gate 2, white), K2 (cathode 2, red). The gate and cathode connections are also clearly marked on the
thyristor module.

With a three phase current system, there is a further detail to consider: The three phases can rotate in left
or in right direction. To operate the three phase current high voltage system correctly, the three phases
have to rotate in right direction.

Under no circumstances should gate and cathode connections be confused.

If the connections to the gates and cathodes are correct, there still remain two possibilities for the allocation
of the trigger pulse channels.

The correct one applies the trigger pulse to the thyristor that has a positive voltage on its anode and will
therefore conduct when triggered.

The synchronisation is not, however, only influenced by this allocation.

FILTRONtec"
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CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-05

3. Principle

The main circuit, mainly the three phases L1, L2 and L3, are mostly hard-wired within the control cabinet.
The arrangement of the B6 thyristor bridge, -V1-1V1, 2V1 and 3V1 in the main circuit is also fixed.

In order to determine the timing of the trigger pulse correctly, the Prometos gamma control unit requires an
image of the supply voltage. From this it finds the zero crossings and sets the timing.

The trigger pulse amplifier derives this signal from its own 3 x 18 V AC supply, delivered by the control
transformer, whose waveform corresponds to the main supply voltage.

Any error in this chain leads to a loss of synchronisation and a failure of the system.

This could result, for example, from swapping the primary connections when changing the control
transformer or reversing the 380 V AC (110 V AC) supply lines to the trigger pulse amplifier. Similar
problems occur, when the three phase input voltage does not shape a clockwise turning field.

Although we are dealing with an alternating current system, the lines must not be crossed, as phasing is
necessary for correct triggering of the thyristors.

Item Inspection / Activity Pass
No. [Y/N]

1 Pre Check

HVT for ESP-loniser  Serial Number: AAMS2

— Check fuse for control voltage
— Visual check of safety relief valve and pressure switch

£

HVT for ESP-Collector Serial Number: AUMS S

— Check fuse for control voltage
— Visual check of safety relief valve and pressure switch

L L

2 Start up

21 Control Panel

MAKE SURE ALL
CIRCUITBREAKERS, SWITCHES etc ARE OPEN
MAKE SURE HV-cable is not connected to HV-aggregate and ESP
MAKE SURE ACCESS TO ESP IS IMPOSSIBLE
Lock up area and place signs in position “Danger High Voltage Testing — do

FILTRON{tec®
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SITE: Central Wan Chai Bypass
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ITR No. FT-ITR-CEP-05

Item Inspection / Activity Pass
No. [YIN]
not enter”, “Authorized Personnel only”
— Switch on Power feeding from Substation N\ /
o (to terminal L1-L2-L3 expected : 380V AC / 50Hz, right turning field)
2.2 lonizer
Y
—  Switch on main circuit breaker
—  Switch on HV Transformer Control Panel \/

o Measure voltage on control transformer —T1
o (expected secondary: 2 x 230V AC /24 V DC)
— Switch on fuses and circuit breakers, check voltages 230 VAC rsp 19 VAC rsp 24 Y
VDC
— Switch on Prometos Controller, check the start up and synchronization signal \/
— Check the Overtemperature, Overpressure and Qil Level signals from the T/R set Y
and the emergency button of the cubicle door.
— Switch on the high voltage in Service Mode )
o Check the emergency button of the cubicle door \/
o Check if no voltage and no current indication '\{'
o Turn on a small ignition angle (ca. 15 %); check if voltage increases and \/
no significant current is flowing
o Turn on a medium ignition angle (ca. 30 %); check if voltage increases N
and small current is flowing; double check current with clamp meter

o Switch off Service Mode b
— Switch off the cubicle, disconnect main circuit breaker, ground the system. i
Connect the high voltage cable. /

—  Switch on HV-unit in manual mode for start up ramp
o Increase ignition angle to ca 20 %; check voltages and currents, double y
check with clamp meter, operate ESP for 20 min
o Increase ignition angle to ca 40 %; check voltages and currents, double \/
check with clamp meter, operate ESP for 30 min
o Increase ignition angle to ca 50%; check voltages and currents, double |/
check with clamp meter, operate ESP for 30 min
— Decrease high voltage to zero and change from manual to automatic mode
(power will increase)
o Write down reached values (primary and secondary voltage and current Y
values)

2.3 Collector

—  Switch on main circuit breaker Y
—  Switch on HV Transformer Control Panel
o Measure voltage on control transformer —T1 N/
o (expected secondary: 2 x 230V AC /24 V DC) v

— Switch on fuses and circuit breakers, check voltages 230 VAC rsp 19 VAC rsp 24 \/

FILTRONtec®
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CLIENT: Highways Department
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ITR No. FT-ITR-CEP-05
Item Inspection / Activity Pass
No. [Y/N]
VDC
— Switch on Prometos Controller, check the start up and synchronization signal \/
— Check the Overtemperature, Overpressure and Oil Level signals from the T/R set | . .
and the emergency button of the cubicle door. )’
— Switch on the high voltage in Service Mode
o Check the emergency button of the cubicle door Y
o Check if no voltage and no current indication A
o Turn on a small ignition angle (ca. 15 %); check if voltage increases and v
no significant current is flowing
o Tum on a medium ignition angle (ca. 30 %); check if voltage increases \/
and small current is flowing; double check current with clamp meter )
o Switch off Service Mode Y
— Switch off the cubicle, disconnect main circuit breaker, ground the system. Y
Connect the high voltage cable.
—  Switch on HV-unit in manual mode for start up ramp
o Increase ignition angle to ca 20 %: check voltages and currents, double Y

check with clamp meter, operate ESP for 20 min

o Increase ignition angle to ca 40 %; check voltages and currents, double
check with clamp meter, operate ESP for 30 min

o Increase ignition angle to ca 50%; check voltages and currents, double Y
check with clamp meter, operate ESP for 30 min

— Decrease high voltage to zero and change from manual to automatic mode
(power will increase)

o Write down reached values (primary and secondary voltage and current 7/

values)

FILTRONtec®
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Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec®

EmissioN CONTROL SYSTEMS

ITR No. FT-ITR-CEP-05

Conclusion / Results and Comments:

Inspection / Test carried out by:

Tzosken Marked C:é__' .

10.03.1Y
[Name FILTRONtec Inspector] [Signature] [Date]
[Name RICO Inspector] [Signature] [Date]
< 1-]

?k\aﬂ Clang i (0. 03 0018
[Name Leiéhton WV Reprcﬂsentative] | [Signature] [Date]

WV Uteesck

—Checked-/Hnspected by: ‘

T lk N& %%‘ [0.03 201&
[Name Aecom Inspector] [Signature] [Date]
[Name EMSD Witness] [Signature] [Date]
[Name HyD Witness] [Signature] [Date]
FILTRONtec®
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FILTRONtec

Commissioning High Voltage Transformers East Ventilation Building

Plant Ignition | Secondary Secondary Primary
angle Voltage Current Current
(Us av) (Is av) (I, rms)
L1 L2 L3
APS loniser 20% 6.4 kV 0 mA 1A 1A 1A
001 A 40 % 10.8 kV 325 mA 17A |17A |17A
50% 13.5 kV 700 mA 31A |31A |31A
Collector | 20% 2.9 kV 0 mA 0A 0A 0A
40 % 5.6 kV 42 mA 1A 1A 1A
50% 6.6 kV 91 mA 2A 2A 2A
APS loniser 20% 6.4 kV 0 mA 1A 1A 1A
001 B 40 % 10.8 kV 325 mA 18A |18A |[18A
50% 13.3 kV 725 mA 33A [33A [33A
Collector | 20% 2.9kV 0 mA 0A 0A 0A
40 % 5.5 kV 49 mA 1A 1A 1A
50% 6.7 kV 98 mA 2A 2A 2A
APS loniser 20% 6.6 kV 0 mA 1A 1A 2A
001 C 40 % 10.9 kV 375 mA 19A |19A |20A
50% 13.4 kV 775 mA 35A |35A |35A
Collector | 20% 3.1kV 0 mA 0A 0A 0A
40 % 5.8 kV 35 mA 1A 1A 1A
50% 6.8 kV 77 mA 2A 2A 2A




FILTRONtec

Plant Ignition | Secondary Secondary Current Primary

angle Voltage (Is av) Current

(Us av) (I rms)
L1
APS | loniser 20%
001
A
ign.angle :
6.4 kU
40 %

0N
HANUAL

u
Ip

nin 8.8 kv P.ESP:

puls interval

sparcs per min:

rn 3 1?7 A




FILTRONtec

control state ! local

program no. ! 1

sparcs per nin:

frequency : 50 Hz ign.angle ¢ 20 %
Us.nin: 2.9k  P.ESP: 0.0 ki
0 mA

2.9k Us.av: 29K
Is.av:

Us.peak: :
Ip.rms L1: 6 Ip.rns LZ: 0 # Ip.eas L3:
e —————————————————————————————————————————
ganma

press meni use: - Enter - Up - Doun - Left - Right

50%

7
puls interval §
HANUAL |
o Ha i BIA A e I
frequency @ 50 Hz ign.angle : 50 x sparcs per min: 3
Us.peak: 15.3 kU Us.au: 13.5 KV Us.nmin: Gm

Ip.rms L1: 31 A Ip.ras L2: 31 f Ip.ras L3:

mual / automatic I Enter
Collector | 20%




FILTRONtec

40 %
| control state : puls interval : 0
4 program no. :
frequency : 50 Hz ign.angle : sparcs per nin: 0
Us.peak: 5.6 kU Us.av: 5.6 kU Us.nin: : P.ESP: 0.2 ki
Ip.rms L1: 1A Ip.rasl2: 1A Ip.ras L3: Is.av: 42 mA
 press nenu use: - Enter - Up - Doun - Left - Right
50%

ON
MANUAL

frequency : 50 Hz ign.angle :

Us.av: 6.6 kU
Ip.rms L2: 2 A

Hala l Oud maswusl o scbeocsdla

puls interval :

sparcs per min: 13

Us.nin: 6.6 kU P.ESP: 0.6 ki
Ip.ras L3: Is.av: 91 mA

o/




FILTRONtec

APS
001

loniser

20% »panual set
low 20 7 high
AL ERELHEREEERERELEEH i
L0k i
puls interval :
ign.angle : 20 2 sparcs per min:
Us.av: 6.4 k¥ Us.min: 6.0 kV  P.ESP: 0.6
Iporas 12: 1A Ip.ras L3: Is.au:
t manual / automatic | Enter
40 %

]3"1" interval

sparcs per nin

Us.av: Us.nin 8.8 kV I
s .4V

Ip.ras L3:

P.ESP 3.5 kil |f

Is.av 325 nh




FILTRONtec

50%

ON

MANUAL

i 50 Hz

15.1 k¥

Us.av:
lp.rms

Collector

20%

ON
MANUAL

frequency : 50 Hz

Us.peak: 2.9 kV

Ip.rns L1: O A

e 1 ©ad mannal / antnmatic

low

20 7 high
*I!lll'llllllllllIllllllli’

ign.angle @ 20 2

Us.av:

Ip.ras L2: O A Ip.ras L3:

puls interval :

sparcs per nin: 0

2.9k Us.nin: 2.9 kv P.ESP: 0.6 ki

| Enter

]

Is.av: 0 mA [




FILTRONtec

40 % lou 40 7 high o1}
HERRUBRREReDERRRANRRRORID d
I
iiio I
puls interval : -
\l.
frequency : 50 Hz ign.angle © 40 2 sparcs per nin: 0
Us.peak: 5.6 kU Us.av: 55kV  Us.min: 55kv  P.ESP: 0.3k
Ip.rms L1: 1A Ip.ens 12: 1A Ip.ras L3: 1A Is.av: 49 nA
fnAMBA
50%

frequency : 50 Hz

50 7 high
IR TS
(O )

puls interval :

MANUAL | '
fgn.angle ; 50 % sparcs per min: 2
6.6 kV P.ESP: 0.7 ki

6.7 kY |/ 'Us min:
98 mA

Ip.ras L3512 A Is.av:

i| Us.peak: 6.7 kU Us.au!

Ip.ems L1: 2 A Ip.rns L2: (2R

I Enter

Halvi 1 Qat manual s antomatie




APS
001

loniser

20%

40 %

low

ON
HANUAL pr

28 7

T T T
Lo

n no

frequency : 50 Hz ign.angle :

Us.peak: 7.2 kV Us.au:

N

Ip.rms L1: 14 Ip.ras L2: 14

20 7

Us.nin:

Ip.ras L3:

high

puls Interval :

sparcs per nin:

6.4 kU P.ESP: 0.0 k
Zh Is.av: Om

: 129 kU Us.av:
e b L

16.9 kU
19 A

low 40 7 hii:
g EEEEEEEER TR

Us.min:

Ip.rns L3:

puls interval :

sparcs per nin: 0
8.8 kv PIESP: 4.1k
[s.av: 375 m

FILTRONtec

0

£\ syt Y




FILTRONtec

0,
50% low 50 # high
AEEEEEREREREDIEREE 4041 g
puls interval :
sparcs per nin:
| Us.peak: 15.1 M0 Us.ev: 134K Us.min: 113KV P.ESP: 10.4 ki
i ‘P'f?s L1: 354 Ip.ras L2: 354 Ip.ras L3: 354 Is.av: 7725 mA
Collector | 20% lov 28 7

’ Us.peak:
Ip.rms L1:

high
pLLEHEEREEE RG]
{0k ]

puls interval : 0

20 %

3.1 kU Us.av: 3.1 kU Us.min: 3.0 kV PiESR: 0.
oA Ipras L2: O A lprasl3: 0 A Is.av:

0

]
0 mA




FILTRONtec

40 % low 49 7 high
AEnNLIEm ¢
[_O0x )
puls interval :
frequency : 50 Hz ign.angle : 48 sparcs per nin: 0
Us.peak: 5.9 kU Us.au: 5.8 k0 Us.nin: S.8 kU P.ESP: 0.2 ki
Ip.rms L1: 1A Ip.ras L2: 1A Ip.ras 13: 14 Is.av: 35w
0 !
50% i
i
!
:




FILTRONtec"

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass

CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-0¢
Title/description Approved Yes | No | Signature
Check ESP and Energise ESP systems (ESP-loniser & aM
ESP-Collector) Representative
Revision | Date Site Building frcimct Maneger | .4 s
003 3103 8 |onAa- A C\)\ED Project Director |/ ¢ ik
Item Inspection / Activity Pass
No. [Y/N]

1 Prepare ESP-loniser and ESP-Collector for start-up

Make sure high voltage is still switched off and ESP is connected to earth before entering
high voltage area.

Install Signs “Danger — High Voltage — Authorised Personnel only”.

Inside control Panel all circuit breakers are open and secured with lockers.

1.1 Earthing Module to Module is connected Y
1.2 Earthing Rack connected with local earth grid and fixed Y
1.3 High voltage connection from Module to Module is mounted and fixed \/
1.4 High voltage connection from Row to Row is mounted and fixed (with V4A 316SS; Y
40x5mm)
15 High voltage connection from busbar to HV cable is mounted and fixed
15 2 grounding kits installed and earthed Y
1.7 loniser HV-cable connection fixed to ESP-loniser. M8 Bolt, Nut and Spring Washers
were used.
1.8 Collector HV-cable connection fixed to ESP-Collector. M8 Bolt, Nut and Spring \/
Washers were used.
1.9 Check installation emergency stop button at APS plenum. y
2.0 Short Circuit Test between HV terminal and earth terminal. \/
FILTRONtec"

EMISSION CONTROL SYSTEMS Page 10of 3



FILTRONtec

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. '

MAKE SURE ACCESS TO ESP IS IMPOSSIBLE DURING CONTROL PANEL IS ALIVE

Note: After test shut down the power, open all circuit breakers and EARTH ESP.

Conclusion / Results and Comments:

C o/ < \ - ~ o\ - - k ) )
" sl \.b N CAle Jowmw v Colle Ao Gloc a}:\g{“)
L Outstoa Q\i-ﬂ‘j .

Inspection / Test carried out by:

Taes kon Nw’ms Ch——‘“' ¥ 16.03.1%

[Name FILTRONTtec Inspector] [Signature] [Date]
[Name RICO Inspector] [Signature] [Date]
/ Py

Jawmsen  Lowy %ﬂ (0.0% 13
[Name Leighton JV flepresentative] [S\:gnature] [Date]

W Hiees <A
Lhecked-Hnspested by:

111G Ao [c ¢3.18

[Name Aecom Inspector] [Signature] [Date]
FILTRONtec®

EmiSSION CONTROL SYSTEMS Page 2 of 3



Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec®

EMISSION CONTROL SYSTEMS

ITR No. FT-ITR-CEP-08
[Name EMSD Witness] [Signature] [Date]
[Name HyD Witness] [Signature] [Date]
FILTRONtec®

EMISSION CONTROL SYSTEMS Page 3 of 3



Inspection & Test Record

CLIENT: Highways Department

CONTRACTOR: Leighton Joint Venture

SITE: Central Wan Chai Bypass

FILTRONtec®

EmiSSION CONTROL SYSTEMS

CONTRACT: HY/2011/08

ITR No. F1

Title/description Approved Yes | No | Signature
Check ESP and Energise ESP systems (ESP-loniser & am

ESP-Collector) Representative

Revision | Date Site Building Project Manager Ao

- - - 5 F -

003 QA .0 AR oo A- 3‘5 6\\} _?:) Project Director (:

Item Inspection / Activity Pass
No. [Y/N]

1 Prepare ESP-loniser and ESP-Collector for start-up

Make sure high voltage is still switched off and ESP is connected to earth before entering
high voltage area.

Install Signs “Danger — High Voltage — Authorised Personnel only”.

Inside control Panel all circuit breakers are open and secured with lockers.

1.1 Earthing Module to Module is connected \‘/
t2 Earthing Rack connected with local earth grid and fixed N
5
13 High voltage connection from Module to Module is mounted and fixed /
1.4 High voltage connection from Row to Row is mounted and fixed (with V4A 316SS; N /
40x5mm)
1.5 High voltage connection from busbar to HV cable is mounted and fixed \/
e 2 grounding kits installed and earthed \/
1.7 loniser HV-cable connection fixed to ESP-loniser. M8 Bolt, Nut and Spring Washers \/
were used.
1.8 Collector HV-cable connection fixed to ESP-Collector. M8 Bolt, Nut and Spring \/'
Washers were used.
1.9 Check installation emergency stop button at APS plenum. \/
N
2.0 Short Circuit Test between HV terminal and earth terminal. 7'
FILTRONtec"

Page 1 of 3

EMISSION CONTROL SYSTEMS



FILTRONtec'

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-0¢

MAKE SURE ACCESS TO ESP IS IMPOSSIBLE DURING CONTROL PANEL IS ALIVE

Conclusion / Results and Comments:
o Dom’)‘)f«r fesistor \n&*&\\ec\ |

o g l.;c\ j;s HV CQ‘D(Q Fomser » (O”e‘—(‘ oc (.)\(‘?CC\\WC{\) “=-—>GL*3+GQL\'\:.'\B

Inspection / Test carried out by:

IZG&K\_::\ Moo ez——b——-’ 10.03. ) \5

[Name FILTRONtec Inspector] [Signature] [Date]
[Name RICO Inspector] [Signature) [Date]
L wusen (oung </Z/ (0.0%. [

[Name Leighton J\q' Representative] [Signature] [Date]

Aageech

by:
T KK Ng ”% j (0.02.(%

[Name Aecom Inspector] [Signature] [Date]
FILTRONtec"

EMISSION CONTROL SYSTEMS Page 2 of 3



Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec®

EMISSION CONTROL SYSTEMS

ITR No. FT-ITR-CEP-08

[Name EMSD Witness] [Signature] [Date]
[Name HyD Witness] [Signature] [Date]
FILTRONtec®

EMISSION CONTROL SYSTEMS Page 3 of 3



FILTRONtec"

Inspection & Test Record EmissIon CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEF
Title/ description Approved Yes | No | Signature
Check ESP and Energise ESP systems (ESP-loniser & aMm
ESP-Collector) Representative
Revision | Date Site Building Project Manager ~ T
003 O2.0% ’\‘8 O Rt C'\\_)ED Project Director % P N )
Item Inspection / Activity Pass
No. [Y/N]

1 Prepare ESP-loniser and ESP-Collector for start-up

Make sure high voltage is still switched off and ESP is connected to earth before entering
high voltage area.

Install Signs “Danger — High Voltage — Authorised Personnel only”.

Inside control Panel all circuit breakers are open and secured with lockers.

1.1 Earthing Module to Module is connected Y

1.2 Earthing Rack connected with local earth grid and fixed .\/'

1.3 High voltage connection from Module to Module is mounted and fixed V‘

1.4 High voltage connection from Row to Row is mounted and fixed (with V4A 316SS; \/
40x5mm)

1.5 High voltage connection from busbar to HV cable is mounted and fixed A /

L 2 grounding kits installed and earthed \/

1.7 loniser HV-cable connection fixed to ESP-loniser. M8 Bolt, Nut and Spring Washers Y
were used.

1.8 Collector HV-cable connection fixed to ESP-Collector. M8 Bolt, Nut and Spring \/
Washers were used.

1.9 Check installation emergency stop button at APS plenum. \/

2.0 Short Circuit Test between HV terminal and earth terminal. \/

FILTRONtec"
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FILTRONtec"

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass

CONTRACT: HY/2011/08
ITRNo. -7 CEP-0

MAKE SURE ACCESS TO ESP IS IMPOSSIBLE DURING CONTROL PANEL IS ALIVE

Note: After test shut down the power, open all circuit breakers and EARTH ESP.

Conclusion / Results and Comments:

& ’t) Araa O\ an te L  SAQUAC. & lf\ﬁk‘\“‘?(\

VLS

cleble &‘j KV -Colde Tensee v Gllecten (Lc;(‘c\"\cn)

Inspection / Test carried out by:

—f _
Fecakup Nackes i S 100318
[Name FILTRONtec Inspector] [Signature] [Date]
[Name RICO Inspector] [Signature] [Date]
JSotustoe Losist % (0.63.14
[Name Leighton JV depresentative] [Signature] [Date]
~
WA s5eA
-Gheeked-Hnspested by:
T KN R (0.0
(\ K'I\‘é < 0‘05{%
[Name Aecom Inspector] [Signature] [Date]
FILTRONtec®

EMiSSION CONTROL SYSTEMS Page 2 of 3



Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec®

EMmiIssioN CONTROL SYSTEMS

ITR No. FT-ITR-CEP-06

[Name EMSD Witness] [Signature] [Date]
[Name HyD Witness] [Signature] [Date]
FILTRONtec"

EMISSION CONTROL SYSTEMS Page 3 of 3



Work Description: Installation of HV Transformer Start up for APS of EVB

RISC Ref.: H2613/M/5/1782
Date Inspected: 10 March 2018

End view on typical common earth tape connected with ESP modules on rack at
APS plant room in B2 of EVB

EMERGENCY STOP | [Raaaass
ESP POWER

View on typical emergency stop installed at entrance of ESP area A, B &C with
identification label (APS-001A)

View on energizing of HV control panel (lonizer) in auxiliary plant room in B2 of
EVB

Page1of3




Work Description: Installation of HV Transformer Start up for APS of EVB
RISC Ref.: H2613/M/5/1782
Date Inspected: 10 March 2018

View on typical manual mode setting of HV output of ESP lonizer by adjusting Typical manual mode setting for 20% ignition angle and check voltage and
ignition angle on screen current of ESP lonizer unit on screen after 20 minutes.

Typical manual mode setting for 40% ignition angle and check voltage and current Typical manual mode setting for 50% ignition angle and check voltage and
of ESP lonizer unit on screen after 30 minutes. current of ESP lonizer unit on screen after 30 minutes.

Page2of3



Work Description: Installation of HV Transformer Start up for APS of EVB
RISC Ref.: H2613/M/5/1782
Date Inspected: 10 March 2018

Typical manual mode setting for 20% ignition angle and check voltage and current Typical mode setting for 40% ignition angle and check voltage and current of
of ESP Collector unit on screen after 20 minutes. ESP Collector unit on screen after 30 minutes.

END

1= tewlrn| fasctice

Typical manual mode setting for 50% ignition angle and check voltage and current
of ESP Collector unit on screen after 30 minutes.

Page 3 of 3




Remarks:

The comments marked under Conclusion / Results and Comments section will be included in the
defects list to Contractor, the defects will be rectified by Contractor after substantial completion of

APS.



Notes:

1. HyD and EMSD witnessed some of the site acceptance test records, while AECOM would
witness and accept all site acceptance tests for HV transformers when HyD and EMSD were
not present during the site acceptance tests.



Inspection & Test Record

FILTRONtec®

EmisSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-06

Title/description : Approved Yes | No | Signature
Check ESP and Energise ESP systems (ESP-loniser & aMm

ESP-Collector) Representative

Revision | Date Site Building Project Manager | |- .

003 T 06,7073 %’os :OOZ //I 7 Project Director /4 ¢. Do
Item Inspection / Activity Pass
No. [Y/N]

1 Prepare ESP-loniser and ESP-Collector for start-up

\f

Make sure high voltage is still switched off and ESP is connected to earth before entering

high voltage area.

Install Signs “Danger — High Voltage - Authorised Personnel only”.

Inside control Panel all circuit breakers are open and secured with lockers.

{

1 |eedtng b
1.1 Earthing Module to Module is connected W A i fhe el
1.2 : ; . o di
; Earthing Rack connected with local earth grid and fixed Z
13 p
; High voltage connection from Module to Module is mounted and fixed i T""‘T‘P-ﬁf
1.4 High voltage connection from Row to Row is mounted and fixed (with V4A 316SS; }’
40x5mm)
1.5 High voltage connection from busbar to HV cable is mounted and fixed ?/
16 2 grounding kits installed and earthed \/
1.7 loniser HV-cable connection fixed to ESP-loniser. M8 Bolt, Nut and Spring Washers 7
were used.
1.8 Collector HV-cable connection fixed to ESP-Collector. M8 Bolt, Nut and Spring 7/
Washers were used.
1.9 Check installation emergency stop button at APS plenum. y
2.0 Short Circuit Test between HV terminal and earth terminal. }-/
FILTRONtec®

EMmISSION CONTROL SYSTEMS Page 1 of 2



FILTRONtec®

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-08

MAKE SURE ACCESS TO ESP IS IMPOSSIBLE DURING CONTROL PANEL IS ALIVE

Note: After test shut down the power, open all circuit breakers and EARTH ESP.

Conclusion / Results and Comments:

Voeqpe ok {00 Conunechon bchvottm eodudin 16 bt Oome Mo

Sty (‘mquokw @# ipuncs a-L < and wol lqudm,\a,(

Gu owe gasHuney Lk o vanfafied ok Pt vnrn il =5 mace] 70K bntens o f
Ranidow sl ok 0{~ Com ‘cww'ﬁj w dong ( Jon e +(cr’5((cér/>

Inspection / Test carried out by:

Dr Clle Poux ¢ P % 06. Corg
[Name FILTRONtec Inspector] [Sigg)ature] [Date)
0 T ladelee, YIS a5 o
[Name/RICD Inspector] f / / [Signaturg] [Date]
) iz

(mion Louwe éé i
[Name Leighton JV Repres}ntative] [Signature] [Date]

Lo Finecs €3
CheckedHnspected by:

¢ M- Yo e~ /8 o
[Name Aecom Inspector] [Signature] [Date]
LAI Ka-kin
L [y /o/29(F

[Name EMSD Witness] [Signature] [Date]
[Name HyD Witness] [Signature] [Date]
FILTRONtec®

EMISSION CONTROL SYSTEMS Page 2 of 2



Inspection & Test Record

FILTRONtec®

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

EMisSION CONTROL SYSTEMS

ITR No. FT-ITR-CEP-06

Title/description Approved Yes | No | Signature
Check ESP and Energise ESP systems (ESP-loniser & aMm

ESP-Collector) Representative

Revision | Date Site Building Project Manager A ~

003 ,{L,-. 06 ZO”& jﬁﬂg_ 003 LL //[ V@ Project Director / ()R

Item
No.

Inspection / Activity

Pass

[Y/N]

1 Prepare ESP-loniser and ESP-Collector for start-up

i

high voltage area.

Install Signs “Danger — High Voltage - Authorised Personnel only”.

Inside control Panel all circuit breakers are open and secured with lockers.

L9

Make sure high voltage is still switched off and ESP is connected to earth before entering

11 Earthing Module to Module is connected Y

1.2 Earthing Rack connected with local earth grid and fixed >l

13 High voltage connection from Module to Module is mounted and fixed \/

1.4 High voltage connection from Row to Row is mounted and fixed (with V4A 316SS; 7
40x5mm)

1.8 High voltage connection from busbar to HV cable is mounted and fixed \/

1.6 2 grounding kits installed and earthed b4

1.7 loniser HV-cable connection fixed to ESP-loniser. M8 Bolt, Nut and Spring Washers Y
were used.

1.8 Collector HV-cable connection fixed to ESP-Collector. M8 Bolt, Nut and Spring \/
Washers were used.

1.9 Check installation emergency stop button at APS plenum. y

2.0 Short Circuit Test between HV terminal and earth terminal. /

FILTRONtec®

EMISSION CONTROL SYSTEMS Page 1 of 2




FILTRONtec®

Inspection & Test Record EmissioN CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-06

MAKE SURE ACCESS TO ESP IS IMPOSSIBLE DURING CONTROL PANEL IS ALIVE

Conclusion / Results and Comments:

‘rgv‘?/n( (o (O-( Comug oo e e o 01 wmodids, o be dlong IQA(

Covmt Comugoliows (4 formnty A ~umd Gk nol bGevappmagf
O 3 d eq'/ﬁthm' CL:L v ")qﬂ%é’/( Q/L oy "V*O'\‘-N,V,l =) necnA /aﬁt l“m"xk,{
fovdon. cluok -VF Cm/fw”./‘y was don ((unee ¢ collychor)

Inspection / Test carried out by:

DhElke Dux ¢ Je G620y
[Name FILTRONtec Inspector] [Signature] [Date]
L) (77;&/ o Mz[c’/é’ /7/ M %(%4/
[Name ICd Inspector] (/ [Slgnature] [Date]
Stasonlouve 4@ (5.6 K
[Name Leighton JV Redresentatwe] [Signature] [Date]
[NHwes € )
-Cirecked-Hnspected by:
Sy ved A A~ 0/) vod
[Name Aedom Inspector] [Signature] [Date]
LAI Ka-kin
s 186/
[Name EMSD Witness] [Signature] [Date]
[Name HyD Witness] [Signature] [Date]
FILTRONtec®

EMISSION CONTROL SYSTEMS Page 2 of 2



FILTRONtec®

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-06

Title/description Approved Yos | No | Signature
Check ESP and Energise ESP systems (ESP-loniser & oM

ESP-Collector) Representative

Revision | Date Site Building Project Manager 2

003 4[1‘06.70/7 34'F§'OO }iﬁ_{ /{/H/B Project Director ( < J_.z».\.(

Item Inspection / Activity Pass
No. [Y/N]
1 Prepare ESP-loniser and ESP-Collector for start-up \f

Make sure high voltage is still switched off and ESP is connected to earth before entering
high voltage area.

Install Signs “Danger — High Voltage - Authorised Personnel only”.

Inside control Panel all circuit breakers are open and secured with lockers.

1.1 Earthing Module to Module is connected y

e Earthing Rack connected with local earth grid and fixed 7/

1.3 High voltage connection from Module to Module is mounted and fixed y

14 High voltage connection from Row to Row is mounted and fixed (with V4A 316SS; y
40x5mm)

1.8 High voltage connection from busbar to HV cable is mounted and fixed Y

16 :

) 2 grounding kits installed and earthed /

1.7 loniser HV-cable connection fixed to ESP-loniser. M8 Bolt, Nut and Spring Washers >/
were used.

1.8 Collector HV-cable connection fixed to ESP-Collector. M8 Bolt, Nut and Spring y
Washers were used. 3

1.9 Check installation emergency stop button at APS plenum. 7/

20 Short Circuit Test between HV terminal and earth terminal. )/

FILTRONtec®

EMISSION CONTROL SYSTEMS Page 1 of 2



Inspection & Test Record

CLIENT: Highways Department

CONTRACTOR: Leighton Joint Venture

SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec®

EMISSION CONTROL SYSTEMS

ITR No. FT-ITR-CEP-06

MAKE SURE ACCESS TO ESP IS IMPOSSIBLE DURING CONTROL PANEL IS ALIVE

Note: After test shut down the power, open all circuit breakers and EARTH ESP.

Conclusion / Results and Comments:
Tﬁ'“?/k{ Yot /?O" Con h@c{ﬂ‘U\q

go"m-ﬂ Con MQL’JW) 4

:Uh e TV q ke

Lothortn, vn 0cdinks 10 b2 dove fole,
,,(ﬂ/b\,\of{ ary.ﬂ/ uo(- L&qu@MW(

(9%&1 oL qu/’“"mx lnl (),""”4/“"!/&&& A He wronend=> neconed {06‘ beore e lof
&,VLdM (/QLQ C[L @{’ fwﬂ-;[/mﬂ//g he) 0/(57’\1, (f‘U‘A(‘/}j—I {'WW}

Inspection / Test carried out by:

EMISSION CONTROL SYSTEMS

Page 2 of 2

Do ELkeDrux §. Lo 1. 06 Cor§
[Name FILTRONtec Inspector] [Signature] [Date]
s |
/ / [Signature [Date]
v
\(MSW (eue é/é 1§. 6 2old
[Name Leighton JV Representative] [Signature] [Date]
b Vintss @)
Checked-/Inspected by:
§ P yuerd W~ /&) roif
[Name Aecom Inspector] [Signature] [Date]
LAI Ka-kin ;
| g~ (E[L )28
[Name EMSD Witness] [Signature] [Date]
[Name HyD Witness] [Signature] [Date]
FILTRONtec®



Inspection & Test Record

FILTRONtec®

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

EMISSION CONTROL SYSTEMS

ITR No. FT-ITR-CEP-06

Title/description Approved Yes | No | Signature
Check ESP and Energise ESP systems (ESP-loniser & oM

ESP-Collector) Representative

Revision | Date Site Building Project Manager . %

003 /7({ Ué (7oﬂg /4F5 ’CUH' /(4 0 ,p?, Project Director L/ ¢ ny-o/

Item
No.

Inspection / Activity

Pass

[YIN]

1 | Prepare ESP-loniser and ESP-Collector for start-up

Make sure high voltage is still switched off and ESP is connect

Inside control Panel all circuit breakers are open and secured with lockers.

high voltage area.

Install Signs “Danger — High Voltage - Authorised Personnel only”.

ed to earth before entering

1.1 Earthing Module to Module is connected y

12 Earthing Rack connected with local earth grid and fixed >(

13 High voltage connection from Module to Module is mounted and fixed \/

1.4 High voltage connection from Row to Row is mounted and fixed (with V4A 316SS; y
40x5mm)

1.5 High voltage connection from busbar to HV cable is mounted and fixed >/

16 2 grounding kits installed and earthed \/

1.7 loniser HV-cable connection fixed to ESP-loniser. M8 Bolt, Nut and Spring Washers 7
were used.

1.8 Collector HV-cable connection fixed to ESP-Collector. M8 Bolt, Nut and Spring 7
Washers were used.

1.9 Check installation emergency stop button at APS plenum. 7

20 Short Circuit Test between HV terminal and earth terminal. \/

FILTRONtec®

EMISSION CONTROL SYSTEMS . Page1of2




FILTRONtec®

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-06

MAKE SURE ACCESS TO ESP IS IMPOSSIBLE DURING CONTROL PANEL IS ALIVE

Wﬂywmm

Conclusion / Results and Comments:
St ok (o0 Conizgchi, Mhstn, ot ¥ be dona fotes
53’\"’“(_ CWMO&‘M 6’{ "T‘""’\’—v QL .-(O"/'—\.c/( flfy\y( [/o[ be x o C“nQ/g

oL M/%(S éb[» m VMHUCOQ{ »Vr 'M\& bud‘wuzw/ =7 0,((01,\1/{ %06{_ lrvz(j‘-m‘[e,{
Q%Jm c‘dclt (4 (’ow/\wulﬁj W done ((owher KO’QQL/W)

Inspection / Test carried out by _
D Elee Peux { Lo % 06 G079
[Name FILTRONtec Inspector] [Signature] [Date]
I/’ 703¢j Viu 56¢°L/19*' W/W /40/213/?

[Namé RlCd Inspector] J 4 / /[Sigr(ature] [Date]

S&Mcm LQM Q K b 2ol
[Name Leighton JV Reﬂresentatlve] [Signature] [Date]

[ necsed ‘W\
Checked-Hnspected by:

S A P V4 / 6114
[Name Aecom Inspector] [Signature] [Date]
Izere L“" ff_” (F/{/Zﬂ{f
[Name EMSD Witness] [Signature] [Date]
A s ol

[Name HyD Witness] [Signature] [Date]
FILTRONtec®

EMISSION CONTROL SYSTEMS . Page2of2



[Type the document title] [Pick the date]

Inspection of check & energize of HV transformer , RISC no. (H2613/M/5/2130)

r >

Photo 1

Resistance test between
module to module connection
is mounted and fixed for ESP
no. 4

Photo 2

Resistance test between
module to module connection
is mounted and fixed for ESP
no. 3

[Type text] Page 1



[Type the document title] [Pick the date]

Photo 3

Resistance test between
module to module connection
is mounted and fixed for ESP
no. 2

Photo 4

Emergency stop button for
ESP no.2 to no.4 at APS
plenum is installed

. . ________}

[Type text] Page 2



[Type the document title]

[Pick the date]

Photo 5

HV cable connection fixed to
ESP collector & ionizer had
been checked

Photo 6

Hexagon type connection bolts
for interconnection between
module to module should be
used, please replace

S —

[Type text]

Page 3




Remarks:

The comments marked under Conclusion / Results and Comments section will be included in the
defects list to Contractor, the defects will be rectified by Contractor after substantial completion of

APS.



Notes:

1. HyD and EMSD witnessed some of the site acceptance test records, while AECOM would
witness and accept all site acceptance tests for HV transformers when HyD and EMSD were
not present during the site acceptance tests.



Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass

CONTRACT: HY/2011/08

FILTRONtec®

EmissioN CONTROL SYSTEMS

ITR No. FT-ITR-CEP-02

Title/description Approved Yes | No | signature
. . . - . ‘e QM

Visual inspection of supplied HVT equipment and wiring Representafive

Revision | Date Site Building Project Manager

004 290l - 201§ ed | wVvB Project Director

Item Technical review Pass Comments
No. [Y/N]
1 | Hardware Inspection Tenizey  fartno. f 16e7
1.1 | Control Panel . S/m>Sct3 s
No damages / Intact Y = T
Stability / Fixing CcorlgRer! Part noe b’ql i3

Door Lock + Key working

S/t Scngzhind

1.2 HV — Transformer

HVT for ESP-loniser

Both HVT

Serial Number: /AW WY

Manufacturer: Q\ o)

Voltage:

Rating:

2=\

A

e

~wo\) [0k

7

Max. Current: SO w

No Damage / Intact

Fixing

Qilfilling seal intact
Oil outlet seal intact

HVT for ESP-Collector Serial Number: _/AM b\ &

Manufacturer: &\ C.©

Voltage:

Rating:

/0N

=coJ [y vk

Max, Current: 100D wold

No Damage / Intact

Fixing

Qil filling seal intact
Oil outlet seal intact

Easy access for maintenance

Ll il i

-y

FILTRONtec®
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FILTRONtec®

Inspection & Test Record EMiSSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FTITR-CEP-02

Item Technical review Pass Comments
No. [YIN]
1.3 HV- Rack .
— No Damages / Intact Y
N

— Stability / Fixing

2 Signage Inspection

2.1 Labels on Control Panel

—  Incoming feed cable identified N
Information labels under terminal boards
— Label to identify control unit on doors N

(Relation to precipitator)

— Label to identify regulator unit \/‘
(Relation between regulator unit and precipitator) |
— Inscription above emergency stop \/

2.2 Labels HV- transformer

— Incoming cable feed identified \/
Warning label close to high voltage outlet

— Sealing Label close to oil filling boss Y

— Sealing Label close to oil outlet crew ~‘f

3 Safety Barriers
— Door for control panel close N

— Door on transformer terminal box close _‘{

Earthing Wiring is in place and correct connected and
identified
- Earthing Control Panel matches embedded earth | Y
— Earthing Rack matches embedded earth Y
— Earthing HV-transformer loniser matches v
embedded earth
— Earthing HV-transformer Collector matches -
embedded earth 7
—  Earthing resistance is checked.

FILTRONtec®

EmISSION CONTROL SYSTEMS Page 2 of 8



FILTRONtec®

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-02

Item Technical review - ' ' Pass Comments
No. : ‘ [Y/N]

5 Cable inspection

Control Panel and identified (cables, colours/numbers and
terminals)

Low voltage cables wiring in place and correct fixing

— Main Power Cable
Terminal X-L1 (BN}, X-L2 (BK), X-L3 (GY) »
— Air condition
X4-1 (BN), X4-2 (BU) \/j

lonizer

— Power cable
X10-U (BN), X10-V (BK), X10-W (GY) v

— Secondary voltage
X8-1 (RD.WH), X8-2 (GN,BK) Y

— Secondary current
X8-3 (GN,BK), X8-4 (RD,WH) \]

— Binary signals
X9-1 (1), X9-2 (2), X9-3 (3), X9-4 (4), X98-5 (5), \./
X9-6 (6)

-~ Signals to MCS
X6-1 (GN,BK), X6-2 (GN,BK), X6-3 (RD,WH), S
X6-4 (RD,WH), X5-2 (1), X5-5 (2), X5-6 (3), X3-1 /
(1), X3-2 (2)

Collector

— Power cable
X10-U (BN), X10-V (BK), X10-W (GY) \/

—~ Secondary voltage
X8-1 (RDWH), X8-2 (GN,BK) \/

— Secondary current
X8-3 (GN,BK), X8-4 (RD,WH) "‘]

— Binary signals
X9-1 (1), X8-2 (2}, X9-3 (3), X9-4 (4), X9-5 (5), \J/
X9-6 (6)

FILTRONtec®

EMISSION GONTROL SYSTEMS Page 3 of 6



FIL TRONtec®

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-02

Item Technical review Pass Comments
No. [Y/N]

— Signals to MCS
X8-1 (GN,BK), X6-2 (GN,BK), X6-3 (RD,WH),
X6-4 (RD,WH), X5-2 (1), X5-5 (2), X5-6 (3) y

HV-transformer terminal box and identified
Low voltage cables wiring in place and correct fixing

lonizer ,
— Main Power Cable \[

Terminal U (BN)

Terminal V (BK)

Terminal W (GY)

— Secondary current \(
A1-1 (RD,WH), A1-2 (GN, BK)

— Secondary voltage &/
A1-3 (GN,BK), A1-4 (RD, WH)

— Binary signals
A1-10 (1), A1-15 (2), A1-16 (3), A1-17 (4), A1-18 K/
(5), A1-19 (6)

Collector
Terminal U (BN)

Terminal V (BK)
Terminal W (GY)

— Main Power Cable \/

— Secondary current \/
A1-1 (RD,WH), A1-2 (GN, BK)

— Secondary voltage \
A1-3 (GN,BK), A1-4 (RD, WH) /

— Binary signals
A1-10 (1), A1-15 (2), A1-16 (3), A1-17 (4), A1-18 \/
(5), A1-19 (6)

FILTRONtec®

EmISSION CONTROL SYSTEMS Page 4 of 6



Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec®

EmissION CONTROL SYSTEMS

ITR No. FT-ITR-CEP-02

Conclusion / Results and Comments:

St |+ Sepuatun betwun, LV Lo ELV /frtod, e,

Sl bo provided . @SS (s mw

Secfiin |31 Te cunat setip tts pst el fitae fiae
DN adiites . (5SS il

Inspection / Test carried out by:

- 7
Auilon Sl elle ﬁﬂm 4L A ,f\’éD
[Name FILTRONtec Inspector] [Signature] ‘ [Date]
v "
/)f 2%.; /B, Qﬂic’»//a /A/ 34,/15?
[Name/Rlcqﬁ Inspector] j / [Slgnature% [Date]
C[ui/l{cn LQ (X C/J 4 [. /g
[Name Leighton JV Represéntative] Slgnature] [Date]

[aHveed by
S Yot/ lowiwy

NN AL

&/\/18

[Name Aecom | nspector] [éignature] [Date]
W1 CHedNG o JL &/ L7
[Néme EMSD Representative] [Sigrﬁture] [Date]

A mhy /ﬁ!%fw Secta |1 L[5

FILTRONtec

EmissioN CONTROL SYSTEMS

Page 5 of 6



Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

»

FILTRONtec®

Ewnission CONTROL SYSTEMS

ITR No. FT-ITR-CEP-02

4 oas i Mo Ll P M

[Name HyD Representative] / [Sibnature]

(?’/ / >}°/€

[Iﬁate

};(; @,ﬁ w}.e]),d‘ cectl () a2
FILTRONtec®
EMISSION CONTROL SYSTEMS Page 6 of 6



FILTRONtec®

Inspection & Test Record EMSSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FTHTR-CEP-03

Title/description Approved Yes | No | Signature
Insulation test power cable (connected between HV- aM

Transformer and Control Panel) Representative

Revision | Date Site Building Project Manager

004 bq. OA. Aﬁ OO A b\)% Project Director

Item Inspection / Activity Pass
No. [Y/N]

Measuring insulation resistance for HV-transformer feeding cable.
All wires must be disconnected from its terminals.

4.4 | HVT for ESP-loniser  Serial Number: _/1 L &

» Main circuit: wire from terminal U against earth
(expected resistance > 1 GigOhm)

> Maincircuit; wire from terminal V against earth
(expected resistance > 1 GigOhm)

» Maincircuit: wire from terminal W against earth \f
(expected resistance > 1 GigOhm)

~ £

1.2 | HVT for ESP-Collector Serial Number: A LN O

» Maincircuit: wire from terminal U against earth \{
(expected resistance > 1 GigOhm)

» Maincircuit: wire from terminal V against earth A,
(expected resistance > 1 GigOhm) /

» Maincircuit; wire from terminal W against earth
(expected resistance > 1 GigOhm) \/

2 Measuring insulation resistance earthing

» Embedded earth against connected earth inside control Panel (value should be < \[
than 0.5 Ohm) .
» Embedded earth against connected earth on transformer tank loniser (Serial
Number AN\ \Z/
(value should be < than 0.5 Ohm)
» Embedded earth against connected earth on transformer tank Collector (Serial \Z
Number _A\a M D
(value should be < than 0.5 Ohm)

FILTRONtec®

EMISSION CONTROL SYSTEMS Page 1 0of 3



Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec®

EMiSSION CONTROL SYSTEMS

ITR No. FT-ITR-CEP-03

Voltage test using the following measuring device:

‘Dtc{,ta\ Vow yvesulonce qahmmetelr,

Test voltage:

Conclusion / Results and Comments:

Inspection / Test carried out by:

Awbra Coundhe < ohnglle DA NE
[Name FILTRONtec Inspector] [Signature] [Date]
[r. %S‘@/ muﬂczcze/l@r /Z/VM B A8
[Name rico lepector] J / / [Si’ atuta/ [Date]
e
Cnmton (005 Zlé S04
[Name Leighton JV Repp&sentative] [Signature] [Date]

Checked /! Inspected by:

S V)-VQ\J\/\,

[Name Aecom Inspector] [Signature] [Date]
[Name EMSD Representative] [Signature] [Date]
[Name HyD Represenative] [Signature] [Date]
FILTRONtec®

EniSSION CONTROL SYSTEMS Page 2 0f 3



Inspection & Test Record

CLIENT: Highways Depariment
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec®

EMissIoN CONTROL SYSTEMS

ITR No. FT-TR-CEP-03

FILTRONtec®

EMISSION CONTROL SYSTEMS

Page 30of 3



FILTRONtec®

«1spection & Test Record [EwmisSION CONTROL SYSTEMS

CLIENT: Highways Depariment
CONTRACTOR: Leighton Jaint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-05

Title/description Approved Yes | No | Signature
QM

Start up BT Representative

Revision | Date Site Building Project Manager

004 oY, A A A OV Project Director

General information to be read BEFORE switching on HV system

Synchronisation Prometos gamma control unit User Information
1. General

Synchronisation is to be understood as the allocation of the trigger pulses to the correct thyristors of the
thyristor controller in the main circuit. If this allocation is incorrect, the high voltage system cannot function
since the regulating arm of the control loop does not wark.

A new system has passed the factory tests and is, therefore, synchronised. Nevertheless, for the sake of
general understanding, the relationships will be explained below. It can, in fact, often happen in new
systems that the distribution of the trigger pulses may go wrong as the result of later modifications or the
changing of spare parts, for example. It is also necessary that the three phase input system shapes a
clockwise turning field.

2. Triager pulse Amplifier

If we limit ourselves to single phase systems that are controlled by an anti-parallel pair of thyristors, there
are always two twin conductor frigger pulse channels. One conductoer of a channel (red} is connected to the
cathode of the appropriate thyristor {reference voltage), the other is connected to the gate. The appropriate
terminals on the trigger pulse amplifier are marked with G1 (gate 1, white), K1 (cathode 1, red) and G2
(gate 2, white), K2 (cathede 2, red). The gate and cathode connections are also clearly marked on the
thyristor module.

With a three phase current system, there is a further detail to consider: The three phases can rotate in left
or in right direction. To operate the three phase current high voltage system correctly, the three phases
have to rotate in right direction.

Under no circumstances should gate and cathode connections be confused.

If the connections to the gates and cathodes are correct, there still remain two possibilities for the allocation
of the trigger pulse channels.

The correct one applies the trigger pulse to the thyristor that has a positive voltage on its anode and will
therefore conduct when triggered.

The synchronisation is not, however, only influenced by this allocation.

EILTRONfec®

EMISSION CONTROL SYSTERS Page 1 of 6



FILTRONtec®

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-05

3. Principle

The main circuit, mainly the three phases L1, L2 and L3, are mostly hard-wired within the control cabinet.
The arrangement of the B6 thyristor bridge, -V1-1V1, 2V1 and 3V1 in the main circuit is also fixed.

In order to determine the timing of the trigger pulse correctly, the Prometos gamma control unit requires an
image of the supply voltage. From this it finds the zero crossings and sets the timing.

The trigger pulse amplifier derives this signal from its own 3 x 18 V AC supply, delivered by the control
transformer, whose waveform corresponds to the main supply voltage.

Any error in this chain leads fo a loss of synchronisation and a failure of the system.

This could result, for example, from swapping the primary connections when changing the control
transformer or reversing the 380 V AC (110 V AC) supply lines to the frigger pulse amplifier. Similar
problems occur, when the three phase input voltage does not shape a clockwise turning field.

Although we are dealing with an alternating current system, the lines must not be crossed, as phasing is
necessary for correct triggering of the thyristors.

Item Inspection / Activity Pass
No. [YIN]
T | Pre Check

HVT for ESP-loniser  Serial Number: /A S XK

- Check fuse for control voltage \/
- Visual check of safety relief valve and pressure switch N /

HVT for ESP-Collector Serial Number: Al D

—~ Check fuse for control voltage N
- Visual check of safety relief valve and pressure switch \f

2 | start up

2.1 Control Panel

MAKE SURE ALL
CIRCUITBREAKERS, SWITCHES etc ARE OPEN
MAKE SURE HV-cable is not connected to HV-aggregate and ESP
MAKE SURE ACCESS TO ESP IS IMPOSSIBLE
Lock up area and place signs in position “Danger High Voltage Testing ~ do

FILTRONtec®

EMmISSION CONTROL SYSTEMS Page 2 of 5




FILTRONtec®

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-05

Item Inspection / Activity Pass
No. [YIN]

not enter”, “Authorized Personnel only”

— Switch on Power feeding from Substation
o (to terminal L1-L2-L3 expected : 380V AC / 50Hz, right turning field) /'

2.2 lonizer

—  Switch on main circuit breaker \,Z'
—  Switch on HV Transformer Control Panel
o Measure voltage on control transformer —T1 Y

o (expected secondary : 2 x 230V AC /24 V DC)
—  Switch on fuses and circuit breakers, check voltages 230 VAC rsp 19 VAC rsp 24 \(
vDC
—  Switch on Prometos Controller, check the start up and synchronization signal Y
— Check the Overtemperature, Overpressure and Oil Level signals from the T/R set \[
and the emergency button of the cubicle door.
—  Switch on the high voltage in Service Mode
o Check the emergency button of the cubicle door Y
o Check if no voltage and no current indication i
o Turn on a small ignition angle (ca. 15 %); check if voltage increases and \[
no significant current is flowing
o Turn on a medium ignition angle (ca. 30 %); check if voltage increases \(/
and small current is flowing; double check current with clamp meter \(
o Switch off Service Mode
—  Switch off the cubicle, disconnect main circuit breaker, ground the system. \(’
Connect the high voltage cable.
—  Switch on HV-unit in manual mode for start up ramp o)
o Increase ignition angle to ca 20 %; check voltages and currents, double
check with clamp meter, operate ESP for 20 min .
o Increase ignition angle to ca 40 %; check voltages and currents, double 7
check with clamp meter, operate ESP for 30 min
o Increase ignition angle to ca 50%; check voltages and currents, double \f
check with clamp meter, operate ESP for 30 min
— Decrease high voltage to zero and change from manual to automatic mode \/
(power will increase) 7
o Write down reached values (primary and secondary voltage and current

. values) AZ;LV /)4?00;4,\/4

—  Switch on main circuit breaker Y
—  Switch on HV Transformer Control Panel >

o Measure voltage on control transformer —T1 \(

N

Y

o (expected secondary : 2 x 230V AC /24 V DC)
—  Switch on fuses and circuit breakers, check voltages 230 VAC rsp 19 VAC rsp 24

FILTRONtec®
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Inspection & Test Record EmissioN CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-05

Item Inspection / Activity ' Pass
No. [Y/N]

VvDC
—  Switch on Prometos Controller, check the start up and synchronization signal
— Check the Overtemperature, Overpressure and Oil Level signals from the T/R set
and the emergency button of the cubicle door.
-~ Switch on the high veoltage in Service Mode
o Check the emergency button of the cubicle door
o Check if no voltage and no current indication
o Turn on a small ignition angle (ca. 15 %); check if voltage increases and
no significant current is flowing
o Turn on a medium ignition angle (ca. 30 %); check if voltage increases
and small current is flowing; double check current with clamp meter
o Switch off Service Mode
—  Switch off the cubicle, disconnect main circuit breaker, ground the system.
Connect the high voltage cable,
— Switch on HV-unit in manual mode for start up ramp
o Increase ignition angle to ca 20 %, check voltages and currents, double
check with clamp meter, operate ESP for 20 min
o Increase ignition angle to ca 40 %; check voltages and currents, double
check with clamp meter, operate ESP for 30 min
o Increase ignition angle to ca 50%; check voltages and currents, double
check with clamp meter, operate ESP for 30 min
~ Decrease high voltage to zero and change from manual to automatic mode
(power will increase)
o Write down reached values (primary and secondary voltage and current

values) 7/3/{ V{ / /100544/4
B gt s sttt kit s | EARTH ESP

~X

=2

—~( K (X~ ALy
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Inspection & Test Record

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

FILTRONtec®

EMmissiON CONTROL SYSTEMS

ITR No. FT-ITR-CEP-05

Conclusion / Results and Comments:

Inspection / Test carried out by:

EmMISSION CONTROL SYSTEMS

Page 5 0of 5

Prito Sohawalll Sihetle T AN
[Name FILTRONtec Inspector] [Signature] [Date]

0 7ae/ oo Lechielle SAALY
[Name B/fCO Inépector] J / ;glgnature] / N [Date]

Caunéon Ly L1019

[Name Leighton JV Represbntative] [S|gnature] [Date]

- Hestd )
? by:

< H \w\J\/\J &/ } %,
[Name Aecom Inspector] [Signature] [Date]
[Name EMSD Witness] [Signature] [Date]
[Name HyD Witness] [Signature] [Date]
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FILTRONtec®

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-06

Title/description Approved Yes | No | Signature
Check ESP and Energise ESP systems (ESP-loniser & oM

ESP-Collector) Representative

Revision | Date Site Building Project Manager

003 Q‘Z; 1. 13 o A Q\)(\j Project Director

Item Inspection / Activity Pass
No. [Y/N]

1 Prepare ESP-loniser and ESP-Collector for start-up

Make sure high voltage is still switched off and ESP is connected to earth before entering
high voltage area.

install Signs “Danger — High Voitage — Authorised Personnel only”.

Inside control Panel all circuit breakers are open and secured with lockers.

1.1 Earthing Module to Module is connected \f
1.2 Earthing Rack connected with local earth grid and fixed N/
1.3 High voltage connection from Module to Module is mounted and fixed b
1.4 High voltage connection from Row to Row is mounted and fixed (with V4A 316SS;

40x5mm) Y
1.5 High voltage connection from busbar to HV cable is mounted and fixed \/
16 2 grounding kits installed and earthed \/
1.7 loniser HV-cable connection fixed to ESP-loniser. M8 Bolt, Nut and Spring Washers .

were used. Y
1.8 Collector HV-cable connection fixed to ESP-Collector. M8 Bolt, Nut and Spring %

Washers were used. /
1.9 Check installation emergency stop button at APS plenum. y

b
2.0 Short Circuit Test between HV terminal and earth terminal. \7{
FILTRONtec®
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FILTRONtec®

Inspection & Test Record EMISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-06

MAKE SURE ACCESS TO ESP IS IMPOSSIBLE DURING CONTROL PANEL IS ALIVE

Conclusion / Results and Comments:

Inspection / Test carried out by:

Boslar Splu e A I A AR

[Name FILTRONtec Inspector] [Signature] [Date]

0 e Gdele LMY pass

[Name F{}bO Inépector] / [Slgnature]ﬂ‘ [Date]
g&\MQDM (}Zu\fi’ 4@ ¢ . |» f(%

[Name Leighton JV Représentative] [Signature] [Date]

(N1 fnesst [a;}

SR WM/ 2/ \8

[Name Aecom Inspector] [SEjnature] [bate]'

FILTRONtec®
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Inspection & Test Record EWISSION CONTROL SYSTEMS

CLIENT: Highways Department
CONTRACTOR: Leighton Joint Venture
SITE: Central Wan Chai Bypass
CONTRACT: HY/2011/08

ITR No. FT-ITR-CEP-06

g /

[Name EMSD Witness] [Signatur: [Date]
[Name HyD Witness]l ﬂSignature] [Déte]
FILTRONtec®
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[Type the document title]

[Pick the date]

Testing of HV transformer and HV cabinet, RISC no. (H2613/M/5/1597A)

Photo 1

Testing of HV transformer
cabinet by remote control of
PLC panel

; 64
1A Ipmslz 0

W
A Il

Photo 2

Testing of HV unit in manual
mode for increasing ignition
angle to 20 %

T e R e o e e e B O e e e e ey e T I et T B B et S e ) e el Py L it COE wl

[Type text]
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[Type the document title] [Pick the date]

TR YA MT AU AL P . O T e e T ST I SR S e AT e e

Photo 3

To check the current with
clamp meter during ignition
angle test of HV unit

Photo 4

Short circuit test between HV
terminal and earth terminal at
ESP unit have been carried out

‘ CRITICAL WEASUREMENY
SHORT €IRCUIT

Ipeff: 190
Begi o0,

1
8.0
puls interval :

sparcs per ain:

T s T T 2 T O T e e Bl e B B e O e, o R s R el P s At s G e N T
[Type text] Page 2




[Type the document title] [Pick the date]

Photo 5

Insulation resistance earthing
between transformer tank to
earth tape have been tested

Photo 6

Dimension of rack for HV
transformer was checked

[Type text] Page 3



[Type the document title] [Pick the date]

Photo 7

Insulation test of cable
between HV transformer and
HVT control panel had been
carried out

L ALYLT

Photo 8

Lock sealing for safety relief
valve of HV transformer was
secure

[Type text] Page 4



[Type the document title]

[Pick the date]

™

TWE

TWPE
HERSTELLERA.
PRODUCT:NO
PRODUITN

A
BLTEMP. MAX °c
O TEMP, MAX.
TEMP. MAX. HULE
UMGED. TEMP. MAX o
AMBIENT TEMP. MAX. 50 C
TEMP AMB. MAX. 7L A e O

it . Qor)

SEC. .

K UNGSART

TYPE OF COOUNG

REFROIDISSEMENT !
16! RMITTEL

kG FUD | Diala S4 ZX1 dried
TYPE DEHUILE

-L2tL.-Le3

Photo 9

Refer to material latest
submission of DC generator,
model of HVT for ionizeris
DSO 38-24/2503, please
replace equipment tag

Photo 10

[Type text]
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Remarks:

The comments marked under Conclusion / Results and Comments section will be included in the
defects list to Contractor, the defects will be rectified by Contractor after substantial completion of

APS.



Notes:

1. HyD and EMSD witnessed some of the site acceptance test records, while AECOM would
witness and accept all site acceptance tests for HV transformers when HyD and EMSD were
not present during the site acceptance tests.





