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Returned for Correction

Information Only
Approval shall not relieve the Cantractor of any responsibility

or liability imposed upon it by any provisions of the Contract.
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Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project
Approval Catergories
B Approved
Approved Except as Noted

Returned for Correction

Information Only
Approval shall not relieve the Contractor of any responsibility

or liahility imposed upon it by any provisions of the Contract.

Signature: Date: 15/11/2021

POWER ENGINEERING AND CONSULTANT CO., LTD.
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Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project
Approval Catergories
B Approved
Approved Except as Noted

Returned for Correction

Information Only

Approval shall not relieve the Contractor of any responsibility

or liahility imposed upon it by any provisions of the Contract.

Signature: e: 15/11/2021

POWER ENGINEERING AND CONSULTANT CO., LTD.
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@ PREFORMED LINE PRODUCTS

Solar Rooftop (Aluminum Rail)
Wind Speed = 25m/s (DPT1311-50)

Rev 8, Nov 02, 2021
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Solar Reattop an Suva.maWirpoﬁt Passenger Bldg. Project
Approysl Catersomies
AT D R =

L AppiavedEXcept as (ni ads

i Ratlirned for Co raciion

] InforoiationOnly
‘Ap]ﬁrm'a'_'shva'l‘l not relieve the Contractor of any responsibility

ur Yiaelity imposed upon it by any provisions of the Contract.

Signature:

POWER ENGINEERING AND CONSULTANT CO., LTD.

Preformed Line Products (Thailand) Ltd.

296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,
Bangkok 10520, Thailand
Tel: +66 (2) 739-4026  Fax: +66 (2) 326-0564 Web: www.preformed.com
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1. Wind Load Calculation according to (xsx)

Design condition:
a. Wind speed at 25 m/s
b. Location Suvarnaphumi Airport, Bangkok

Page |2

Uplift Down

P = I“.qCECng P = I“_qC“ngC‘P

Iw = 1.15 Iw = 1.15
q=| 390.63 |[N/m? q=| 390.62 |N/m?

= 1.15 ] = 1.15

CgCp = -2.6 ] CgCp = 0.8
-1343.16 |N/m? 413.28 |N/m?
P net -136.92  |Kg/m? P net 42.13  |Kg/m?

2. Design Model (SAP2000)

shall not relieve the Contractor o

1 it by any |

POWER ENGINEERING AND CONSULTANT CO., LTD.

Signature: — Date: 15/11/2021

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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3. Applied Loads (SAP2000)

3.1 Deadload
- Module weight 11 kg/m?
- Sheet metal weight 3.51 kg/m?2
- Self weight (Program calculation)

B F R6 Strongback = 13.2 Kg/m

. v

Aluminium main rail = 12.08 Kg/m

Aluminium purlin =4.73 Kg/m

Total Module weight per meter on 1 Aluminium main rail = 11x1.098 = 12.08 Kg/m
Total Module weight per meter on 1 R6 Strongback = 11x1.2 =13.2 Kg/m
Total Metal sheet weight per meter on 1 Aluminium purlin = 3.5x1.35 = 4.73 Kg/m

3.2 Wind load
- Uplift case -136.92 kg/m?
- Down case 42.13 kg/m?
*Notes: There are two load cases to simulate the strength of structure
Loadcase 1 : Direction wind load from West-East (W2E) or (+X)
Loadcase 2 : Direction wind load from East-West (E2W) or (-X)

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project
Approval Catergories

Bl Approved
[[] Approved Except as Noted

[1 Returned for Correction

[ Information Only

Approval shall not relieve the Cantractor of any responsibility

or liability imposed upon it by any provisions of the Contract.

Signature: -tE :5‘;‘_:;202:

POWER ENGINEERING AND CONSULTANT CO., LTD.

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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Loadcase 1: Direction wind load from West-East (W2E) or (+X)

Total Wind load down per meter on 1 Aluminium main rail = 42.13x1.098 = 46.26 Kg/m
Total Wind load down per meter on 1 R6 Strongback =42.13x1.2= 50.56 Kg/m
Total Wind load uplift per meter on 1 Aluminium purlin =-136.92x1.35 = -184.84 Kg/m

Loadcase 2 : Direction wind load from East-West (E2W) or (-X)

Wi Aiggort Passegger Bldg. Project

Approval Catkogories
M Approved : X
] Approved E:{cep‘_ as Noted
IyReturned for Correction
] MIhformation Only

responsibility

Approval shall not relieve the Contractor of an
on it by any provisions of the Contract.

or liability imposed up

Signature: Date: 15/11/2021
Total Wind load uplift per meter on 1 Alurn pigest iz dadlims Lo 045k 38,751 50.34 Kg/n
Total Wind load uplift per meter on 1 R6 Strongback =-136.92x1.2=-164.30 Kg/m
Total Wind load down per meter on 1 Aluminium purlin = 42.13x1.35 = 56.87 Kg/m

—

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
Fax: +66 (2) 326-0564 Web: www.preformed.com

Tel: +66 (2) 739-4026
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4. Load combination (ASCE7-16)

COM1: D+0.6W2E
COM2: D+0.6E2W
COM3: 0.6D+0.6W2E
COM4: 0.6D+0.6E2W

5. Results of total deformation (Max. deformation : COM4: 0.6D+0.6E2W)

N\

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project

Approval Catergories

M Approved

] Approved Except as Noted
Max Deflection = 15.4 mm. [] Returned for Correction
Allowance Deflection = L/120 = 2250/120 = 18.75 mn._ ot

L | (8] 1aion unly

Approval shall not relieve the Contractor of any responsibility
15.4 <18.75 -> Pass or liability imposed upon it by any prov f

POWER ENGINEERING AND CONSULTANT CO., LTD.

Signature: Date: 15/11/2021

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com

(mm)
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6. Verification of R6 Strongback Structure for Tilt Angle side.

Maximum Moment = 12.08 Kg-m.

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project

vE

Ann
App

M Approved

Returned for Correction

nformation Only

shall not relieve the Contractor of any responsibility

or liability imposed upon it by any provisions of the Contract.

-

Date:  15/11/2021

Signature:

POWER ENGINEERING AND CONSULTANT CO., LTD.

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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Units Fgf, m, C

Frame : &50 ¥ Mid: 3.338 Combo: 0_eD+0.cEZW Design Type: Brace
Length: 1_0&2 ¥ Mid: 2_g84 Shape: R& Rail Frame Type: SMFE

Loc - 0.531 Z Mid: 0O_.2e4 Class: WNon-Compact Frincpl Rot: 0. degrees
Frovision: R5D Enalysis: Direct Analysis

0/C Limit=0.%5 Znd Qrder: Feneral Znd Order Beduction: Tau-k Fixed
ZlphaPr,/Py=0.004 RlphaPr/Pe=0_02 Tau b=1. E2 factor=0.2 EI factor=0.2
CmegaB=1.c7 Cmegal=1l.&e7 Cmegal¥=1l.&e7 CmegaTl=2.
CmegaV=1.2 CmegaV-RI=1.5 CmegaWVI=1l.e7
B=2 .51€E-04 I33=0. r33=0.015 533=2.320E-0€ Bvw3=1.014E-04
J=0. I22=0. r22=0.00% 522=1.5%0E-0€ BwZ=1_3%0E-04
E=703604172€. Fy=24473188.€l1 Ry=1.1 z33=3.343E-0€
RLLF=1. Fu=2&512€21. z22=1.588BE-0¢€
STRESS CHECE FORCES & MOMENTS (Combo 0.&D+0.€EIW)
Location Er Mr33 Mr22 VrZ Vr3 Tr
0.531 -15._882 -1z 083 1.€45 -Z.10¢ 4.145 -0.2&7
EMM DEMRND/CRPACITY BATIO (H1-1k)
D/C Ratio: 0.433 = 0.012 + 0.355 + 0.071 - PASS
= {1/2) {Pc/Pc) + {(Mr33/Mc33) + (Mr22/ Mc2Z)
COMPRCTHNESS
Flange Wek Section
HMajor Non—Compact Non-Compact Non-Compact
Minor Non—Compact Non-Compact Non-Compact
Rwial Compact Compact Compact
BHIRL FORCE & BIAXIAL MOMENT DESIGH (Hl-1b)
Factor L El EZ2 Bl B2 Cm
Hajor Bending 1. 1. 1. 1. 1. 1.
Hinor Bending 1. 1. 1. 1. 1. 0.542
Lltk Elthk CH
LTIE 1. 1. 1.324
Er Prnc/Cmega Pnt/Cmegs
Force Capacity Capacity
BAxial -15.382 €54 .85 3334.89%
Mr Mn/Cmega Mn/Cmegs
Homent Capacity No LTH
Hajor Homent -l2.083 34.004 34.004
Minor Moment 1.e45 23.2%7
SHELR CHECE
Vr Vn/Oomega Stress
Force Capacity Ratid
Hajor Shear Z2.10% 1701.401 0.001 POWER ENGINEERING AND CONSULTANT CO., LTD.
Hinor Shear 4.14% l241.152 0.003 OE

Page |7

Preformed Line Products (Thailand) Ltd.

296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Tel: +66 (2) 739-4026

Bangkok 10520, Thailand
Fax: +66 (2) 326-0564

Web: www.preformed.com
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7. Verification of self screw for Tilt Angle side.

i
-1
7
K
[
N
=
[

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project

Approval Catergor

Span;S=1.2m e

Wind load per sq.meter (Uplift) =-136.92 Kg/m? | — Fig. ”HHWFHH |r

Wind load per sq.meter (Downward) = 42.13 Kg/m* —

Panel weight per sq.meter = 11.0 Kg/m? L1 Information Cnly _

R6 Strongback Welght per meter = 0667 Kg/m f\:‘|::\_::;-.-e fhi - n_fll— - —— t|'|-i __Hﬂ‘fl_ ::i'--‘:_r'\_-;:\ —:|n‘ \.:‘_ _ ty
or liability imposed upon it by any provisions of the Contract.

Combination Load ASD ASCE7-16 -
Signature: Date: 15/11/2021

06D+06W(Upllft)' POWER ENGINEERING AND CONSULTANT CO., LTD.

Total load per meter on Purlin (Uplift) = (0.6*((11.0 x 1.2) +0.667)) + (0.6*((-136.92)*1.2))
=-90.26 Kg/m

D+0.6W(Downward);

Total load per meter on Purlin (Downward) = ((11x 1.2) +0.667) + (0.6*%(42.13)*1.2))
=44.19Kg/m

Select maximum load per meter = -90.26 kg/m for calculation

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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W= 2035 Kg/m

Fx= 4233 kg —= 9k

Ry= 2682 Kg Ry= 67.85 Kj

Maximum reaction Load = 67.85 Kg < Test result =4KN=407Kg.—> Pass

T SUPPORT

P 38

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project
Approval Catergories

/
1 Approved \ P? — - /‘l
Approved Except as Noted - -

Returned for Correction

Information Only _ ‘
Approval shall not relieve the Contractor ponsibility

or zbility imposed upon it by any provisions of the Contract.

Signature:

POWER ENGINEERING AND CONSULTANT CO., LTD.

Date: 15/11/2021

Hex Self Screw and Flat Washer

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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Tension Test Pictures for Hex screw L=50 mm.

Approval Catergories
-
1 Approved
| Approved Except as Noted

] turned for Correction

1 Information Only

not relieve the Contractor of any responsibility

or liability imposed upon it by any provisions of the Contract.

Date: 15/11/2021

POWER ENGINEERING AND CONSULTANT CO., LTD.

Signature:

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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Tension Test Pictures for Hex screw L=45 mm.

Information G

wal shall not relfeve theSontractor of any responsibi

bility imposed dpafillit by & nprovisions of the Contrac

Signature:

POWER ENGINEERI

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,
Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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Result of Tension Test Pictures.

PREFORMED LINE PRODUCTS (THAILAND) LTD.

DATE : 2021/06/11 14:41:45

TEST REPORT

Test No.:  HEX Screw hole 4.5 mm L50 Test Deseription : C:AHTO906MUdata\2021
o oo ’ Aren Max. Force | 0.2% Y.S. ‘ Yield Strength | Tensile Strength Elongation
Specimen o
(mm*2) {KN) (KEN/mm* (KN/mm* (KN/mm* (%)
HEX Screw hole '[ 2000 3 0.001 26
— —————————————— - ' D -— -
HEX Screw hole | 2000 4 | 000 i - 21
HEX Serew hole 2000 3 l 0.001 ’ 45
R ———— 1 )
Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project
Leod v.s. Time | CECSCRES I | o ) S I .
T o e s s S (o POWER ENGINEERING AND CONSULTANT CO., LTD.
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Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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Result of Tension Test Pictures for Hex screw L=45 mm. no 1.
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Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,
Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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Result of Tension Test Pictures for Hex screw L=45 mm. no 2.

‘Bl Test Derail v & @

[ = =97 @ vt » 237 el |

AL

men

Disp. v.u Load
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. T M g
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S ’ POWER ENGINEERING AND CONSULTANT CO., LTD.
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Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,
Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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Result of Tension Test Pictures for Hex screw L=45 mm. no 3.
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Preformed Line Products (Thailand) Ltd.

296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,
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Customer drawing for Hex screw.

o |LTD.

NOTES :
1. MATERIAL

o on Suvarnabhumi Airport Pagsenger Bldg. Project

4)
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STAINLESS STEEL SUS304
2. BREAK ALL UNNECSSARY SHARP CORNERS
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[ I [ _ _
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8.Verification of Aluminium purlin for Tilt Angle side.

Maximum Major Moment = 44.52 Kg-m.

Preformed Line Products (Thailand) Ltd.
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TUnits : Egf, m, C
Frame : 3332 ¥ Mid: 2.21% Comlbbo: 0O.€D+0.€WIE Design Type: Beam
Length: 0O.57& Y Mid: €.4€2 Shape: Aluminum purlin Frame Type: SHF
Loc . 0.57¢ Z Mid: 0.0&€5 Class: Hon-Coopact Princpl Rot: 0. degrees
Provision: ASD Znalysis: Direct RZnalysis
D/C Limit=0.%55 2Znd Order: General 2Znd Order Reduction: Tau-kb Fixed
AlphaPr/Py=0.001 AlphaPr/Pe=3E-05 Tau b=l1. EL factor=0.5 EI factor=0.2
CmegaB=1.€7 Cmegal=1.&7 CmegaT¥=1.&7 OmegaTh=2.
CmegaV=1.2 OmegaV-RI=1.5 CmegaVI=1l.&7
A=3.137E-04 I33=0. r33=0.01% 533=3_.978E-0¢ Aw3=1.220E-04
J=0. 22=0. r22=0.00%9 522=2 . 041E-0¢ Aw2=1.943E-04
E=703604172&. Fy=24473188.¢1 Ry=1.1 z33=5.170E-0¢&
RLLF=1. Fu=2&512&21. z22=2 . 509E-0¢&
STRESS CHECE FORCES & MOMENTS (Combo O.€D+0.€WIE)
Location Er Mr33 Mr22 wrZ Tr
0.57¢ 3.50¢ 41._81%8 4.514 -10%_8%2 -1z =052
MM DEMRND/CAPRCITY RATIO {HL.2, Hl-1b) I
D/C Ratio: 0.882 = 0. 0.717 + 0.1c4 i . ')
= {1/2) {Pc/Pc) + (Mr33/Mc33) + (Mr22/MciiT]
o
COMPACTNESS
Flange HWel Section
Major Non-Compact Won—Compact HNon-Compact
Minor Non-Compact Non-Compact Non-Compact
LZxial Compact Compact Compact
R¥TRL FORCE & BIARXIAL MOMENT DESIGH (H1.2,Hl1-1k)
Factor L El E2 Bl B2 Cm
Hajor Bending 0.3 1. 1. 1. 1. 1.
Minor Bending 0.3 1. 1. 1. 1. 1.
Lltk Eltk Ck
LTB 0.3 1. 1.373
Pr Pnc/Cmega Fnt/Cmega
Force Capacity Capacity
ILxial 3.50¢ 43€5_42¢ 415%_00¢
Mr Mn/Cmega Mn/Cmega Mn/Cmega
Homent Capacity Ho LTB Ck=1
Hajor Homent 41._818 58.251 58.251 58.251
Minor HMoment 4.514 2%.90¢
SHERER CHECE
Vr Vn/Cmega Stress Status
Force Capacity Ratio Check
Hajor Shear 105.882 2377.151 0.04¢ OE
Hinor Shear 12 _552 1452 _ €48 0._0o8 OE
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9.Verification of Aluminium strongback for Tilt Angle side.

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,
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Units : Egf, m, C

Frame : 18% K Mid: 1.8
Length: 0O_&g382 Y Mid- 2.2
Loc : O.g828 Z Mid: 0.3

Frowvision: ASD
D/C Limit=0.%5
ZlphaPr/By=0_002

2nd Order:

CmegaB=1.€7 Cmegal=1.&7

CmegaV=1_2 CmegaV-RI=1
k=g .TE4E-04 I33=0.
J=0. Iz2z2=0.
E=T03€04172¢&. Fy=24473188
RLLF=1. Fu=2€512€21.

STRESS CHECE FORCES & MOMENTS

RlphaPFr/Pe=0.004

51 Comlbo: 0O.ED+0.€EWZE Design Type: Erace
5 Shape: Strong Back 4400Frame Type: SMF
43z Class: MNon-Compact Princpl Rot: 0. degrees

Znalysis: Direct Analysis

GFeneral Ind Crder Beduction: Tau-k Fixed

Tau b=1. Er factor=0.3 EI factor=0.8
CmegaT¥=1.&7 CmegaTF=2.
.5 CmegaVI=1l.c7
r33=0.03 5233=1.320E-05 Ay3=1 _ 2€2E-04
r22=0.014 522=€.51€E-0¢€ Ryi=4 153E-04
-El By=1.1 =233=1.77€E-05

z22=5%.013E-0¢€

{Combo O.€D+0. EW2E

Location Pr Mr33 Mrzz Vri Tr
0.gag -25.142 €0.243 -0.0587 -145_1%2 112 1l .25¢
FMM DEMAND,/CAPRCITY RATIC (H1-1b) |
L/C Ratio: 0.318 = 0.002 + 0.314 + 0. | @ 3
= (1/2) (Pxs/Pc) + (Mr33/Mc33) + (Mr2ZZ /HMcliiij
COMPACTHNESS
Flange ek Section
Major Non-Compact Non-Compact MNon-Compact
HMinor Non—-Compact Non-Compact Hon—-Compact
Rxial Compact Compact Compact
BHIAL FORCE & BIRXIAL HMCHMENT DESIGH ({HL-1k)
Factor L El EZ Bl B2 Cm
Mzjor Bending 2.590%5 1. 1. 1. 1. 1.
Minor Bending 1. 1. 1. 1. 1. 0.3%91
Lltk Elthb Cb
LTB 1. 1. 2.20%8
Pr Pnc/Cmega Pnt/Cmega
Force Capacity Capacity
Bxial -25.142 50E3.7¢ 259€7.085
Mr Mn/Cmega Mn/Cmega Mn/Cmega
Moment Capacity HNo LTB Ck=1
Major Moment €0.543 133.452 153 .452 133.452
Minor Moment -0.0%7 9925
SHEAR CHECE
Ve Un/Cmega Stress Status
Force Capacity Ratio Check
Hajor Shear l45.152 502Z2.041 0.025 0K
Minor Shear 0.412 22783.051 a. OE

296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Tel: +66 (2) 739-4026

Preformed Line Products (Thailand) Ltd.

Bangkok 10520, Thailand
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10.Verification of Aluminium main rail Structure for flat to roof side.

Maximum Major Moment = 44.99 Kg-m.

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,
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Units =: Egf, m, C
Frame : 433 ¥ Mid: -0.043 Combo: O.eD+0_c€EZW Design Type: Beam
Length: 0.027 ¥ Mid: 2.237 Shape: Secondary DrainaFrame Type: SHFE
Loc - 0,027 Z Mid: 0O.%52 Class: MNon-Compact Princpl Hot: 0. degrees
Provision: ASD Enalysis: Direct Analysis
D/C Limit=0.%5 Ind Order: Feneral Ind Order Beduction: Tau-k Fixed
BlphaPr/Py=0.001 RAlphaPr/Pe=7E-0& Tau b=l. EX factor=0.2 EI factor=0.2
CmegaB=1_€7 Cmegal=1_€7 CmegaT¥=1.€7 CmegaTli=2.
CmegaV=1.2 CmegaV-RI=1.5 CmegaVI=1.&7
A=3 0593E-04 I33=0. r33=0_.015 533=2 _872E-0& Dar3=1_.253E-04
J=0. Izz=0. r22=0.012 522=1.€1l0E-0¢ Ly2=]1_2E€3E-04
E=T703€04172¢6. Fy=244731338 €1 BEy=1.1 =33=3 _988E-0&
BELLF=1. Fu=2€512¢€21. =23=3_272E-0&
STRESS CHECE FORCES & MOMENTS (Combo O.€D+0.€EZIW)
Location Er Mr33 Mr2z Wl Tr
a.027 -4 338 44 205 —-0.547 -112.107 s cEHiRAR

EMM DEMBND/CRPRCITY BATIO {H1-1k)

D/C Ratio: 0.8 = 0. + 0.819 + 0.04 T Fn s
= {1/2) (Pr/Pc) + (Mr33/Mc33) + (Mr22/Mcpl]]

COMPACTHNESS
Flange ek Section
Major Non-Compact Non-Compact Non-Compact
Minor Non-Compact Non—-Compact Non-Compact
RBxial Compact Compact Compact

BHIRL FORCE & BIRXIAL MOMENT DESIGHN {H1-1k)

Factor L El E2 Bl B2 Cm
Major Bending 1. 1. 1 1. 1 0.5973
Minor Bending 2. 1. 1 1 1 1
Lltk Eltk Chk
LTB 2. 1. 1.0z28
Er Enc/Cmega Ent/Cmega
Force Capacity Capacity
Zuial -4_338 45184323 40595 _553
Mr Mn/Cmega Mn/Cmega Mn/Cmega
Homent Capacity No LTBE Ck=1
Major Moment 44 205 53.8978 53.8978 53.8978
Minor Moment —-0.547 23.553
SHEAR CHECE
Vr Vn/Cmega Stress Status
Force Capacity Hatio Check
HMajor Shear 112.107 1552.€47 0.072 OK
Minor Shear 2.825 1533.007 0.002 OE

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,
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11.Verification of LDR3 Strongback for flat to roof side.

Maximum Major Moment = 46.31 Kg-m.

Preformed Line Products (Thailand) Ltd.
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Units > Egf, m, C

Frame : &% ¥ Mid: -1.5937 Combo: O.€D40.6E2W Design Type: Brace
Length: 0.531 ¥ Mid: &.75 Shape: Main Drainmage RaFrame Type: SHE

Loc : 0.531 Z Mid: 0.40% Class: MNon-Compact Princpl Rot: 0. degrees
Frovision: ASD Enalysis: Direct Analysis

D/C Limit=0_%55 Znd COrder: General 2Znd Order Reduction: Tau-b Fixzed
RElphaPr/Py=0.001 AlphaPr/Pe=0.001 Tau k=1. EX factor=0.%2 EI factor=0.82
CmegaB=1_.€7 Cmegal=1l._.c7 CmegaT¥=1.c7 CmegaTlF=2.

CmegaV=1.2 CmegaV-RI=1.5% CmegaVI=1.e7

L=4 332E-04 I33=0. r33=0.01%8 533=5_.074E-0¢ Lir3=1 . 253E-04
J=0. Iz2=0._ r2i=0.01 22=3 _089E-0¢ Ryr2=32 241E-04
E=T703€04172E. Fy=2447313%8 . €l BEy=1.1 =33=7_037E-0¢

BELLF=1. Fu=2£512c€21. =22=4 11€E-0¢€

STRESS CHECE FORCES & MOMENTS (Combko O.&D+0.€EZW)
Location Br Mr33 Mrzz Wz
0.531 3.554 48 _314 -0.01 —-145 435

PMM DEMBND/CRPRCITY RATIO (H1.2 Hl-1b)
DfC Ratio: 0.€23 = 0. + 0.€23 + 0.
= {1/2) {(Pz/Pc) + (Mr33/HMc33) + (Mr22/Mcll

COMPRCTNESS
Flange HWel Section
HMajor Hon-Compact Non—Compact Non-Compact
Minor Non-Compact Hon-Compact Non—-Compact
Laxizl Compact Compact Compact

BHIARL FORCE & BIAXIRL MOMENT DESIGHN {H1.2, Hl-1b)

Factor L El EZ BL B2 o

Major Bending 2.825 1. 1. 1. 1. 1.

Minor Bending 1. 1. 1. 1. 1. 1.
Lltk Eltk Ck

LTE 1. 1. 2.215

Br Pnc/Cmega Ent/Cmega

Force Capacity Capacity

Lxial 3.5594 2384 _8€5 5742 _103
Mr Mn/Cmega Mn/Cmega Mn/Cmega
Homent Capacity No LTEB Ckb=1
Major Homent 4g.314 74 _355 74 355 74 355

Hinor Moment -0.01 45 2€2
SHERR CHECE

Ve Vn/Cmega Stress Status
Force Capacity Ratio Check
Major Shear 14%.435 2742 _132 0.054 OE
Minor Shear 0.a7a 1540_€8¢ 5.048E-05 OE

Preformed Line Products (Thailand) Ltd.
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12. Analysis result of the Full PLP Solar structure system from SAP2000

Passenger Bldg. Project

e
N ¥ 5 Oy Y
N e v
,‘:‘.’ “ J! - 5‘
~ < “ “« <
1S A X - - -
L . e 4.
- < .
s " s Signature: Yate 15/11/2021
“ - -
> < - p ", : POWER ENGIMEERING AND COMNSULTANT CO., LTD.
PY. =, X A0S
> ’ < k
-
S - \ L 2
L
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13. Verification of L Bracket+Stud M10x1.5p.

T

e

2250

< ——

Span =2.25m

Wind load per sq.meter (Uplift) = -136.92 Kg/m?
Wind load per sq.meter (Downward) = 42.13 Kg/m?
Panel weight per sq.meter = 11.0 Kg/m? solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project
Metal Sheet weight per sq.meter = 3.51Kg/m? Approval Catergories

Al Strongback weight per meter = 1.77 Kg/m

Approved

&

Approved Except as Noted

Combination Load ASD ASCE7-16

Returned for Correction

nformation Only

0'6D+0'6W(Upllft); proval shall not relieve the Contractor of any responsib

I

- liability imposed upon it byany
Total load per meter on Strongback (Uplift) = (0.6*(((11.0+3.51) x 2.25) +1.77
+(0.6%((-136,92)*2.25)) =|-164 o KgFT

POWER ENGINEERING AND CONSULTANT CO., LTD.

(=]

D+0.6W(Downward);

Total load per meter on Strongback (Downward) = (((11.0+3.51) x 2.25) +1.77)+ (0.6*(42.13*2.25))
=91.28Kg/m

Select maximum load per meter = -164.19 kg/m for calculation

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
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13.1 Verification of STUD Bolt M10 for 3 supports flat to roof side.

Load and Moment Result on Rail from SUTstructor Program

T 0.35m % 1.50m

=154 19 Kg / W= 16418 Kg / \WE JEAE K Yis 184 18 Ko | m
R,;:Y'és.%ﬂg gom ’ 2 Ry= 23595 kg Bt Pelimpe tresbag 1t

esult at site =297.9 Kg. - Pass

v

Maximum Reaction = 295.95 Kg< Testr

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,
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13.1.1. Pulling Test of stud bolt M10 result at site .

o SALAR

7

Operation Test: Pulling Load Test Test Location: WAV 0P Nua,, Aiforf

Clory w].‘,..y o .
Sample Description: ST/) W!T V110 Testbate: 1%/02/(2

[, : Test Result
| Step : Load (kg)  fesult | Result
‘ 0 kg ‘
| ‘ ; . | -
R |
' [ = — ) humi
‘ 5 ‘ 90 kg | 5
| ¢ 100
\ a1 v j \{ 5 | t ‘r._ |-
99 a |\ (A |LL |
; i
1 91 ) 4 [ :h [
= v < < |
R , 1
C) = f |
S — “ ( >¢1 = da % &
9 (19 f’( v' . D] |

Signature
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13.1.2 Stud bolts tensile test with aluminium thickness 6 mm as same as purlin
thickness.

——

pftop on Suvarnabhumi ;
atergories

roved

broved Except as Noted
irned for Cm
brmation Only ==

shall not relieve the Contrat

imposed uponeit by any pr

ENGINEERING AND CO
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Test result at laboratory =2,163 Kg.

Date : 202100217 Test type : Tensile
PO - Min UTS (kgf) : 400
Vi1 50 mimvmin Tester : Anusak
Shift :
Shape: Rod
Diameter Gauge Length
Units mim T
Sample 1 12.0000 0.0001
Sample 2 12.0000 0.0001
Sample 3 12.0000 0.0004
MName Max Force Max Stress
PasaiFail 0.0
Units kaf kgffmm2
Sample 1 2163.23 191272
Sample 2 184043 16.2730
Sample 3 2006.93 17.7452
2800
3200
2800
2400
E 2000
g 1600
[
1200
200
400
u]
0 3 [i] 2 12 15 18 21 24 27 20
Stroke({mm)
Comment

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,
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13.2 Verification of Self drilling Screw L100mm for 5 supports Tilt Angle side.

T; 033m % 084m / % \ 0.84m % 024m % 0g2m % 033m T“

A =16 ¢ = 18 / =18 / =16 ; V=18 !
W= 154]4;3;%59%5 K m‘”"“ﬂ?:%sférxg W 1c4ﬂ§=l¥$55%3Kg w 1G4R“1§=|¥24'.‘é9|<g W= 16413 Kg/m

= 164,18 Kg /
Ry= 157 g R{E e m

Maximum Reaction = 159.98 Kg< Test result at site = T65Kg. =

&

Preformed Line Products (Thailand) Ltd.
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13.2.1.Pulling Test of self screw result at site

s S™LAR

PREFORNED L= FRODUCTS

v
Operation Test: Pulling Load Test Test Location:

8ul4 o, ) 4/ -
Sample Description: /241 S0HA L I'est Date:
1 Test Result j
| Step | Load (kg) Result Al
0 ki | 9.8 kg |
2 60 kg ", ki 4
~
70 kg L, &
! S ket =
4 80 kg { ¥ 7
[ 90 kg {f { S ‘...‘..‘ :
6 100 kg 1, A {
——— |
g Adr 1 G a B .8
TS —— = 1 t
/
I ation Qnly
a it 09 I b tad
o S S, o/ Y O S
I 106 3
{ 1 (¢
)
I = - ——— —

Signaturg
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Additional calculation data

During installation, the installer has found 2 points needs to modify mounting
structure as follow;

-The first point, installer found the louver obstructed the strong back.
The strong back was drill hole with stud bolt M10.

rrSEE DETAIL D POWER ENGINEERING AND CONSULTANT CO., LTD.

\
)
—-50x25%3.2 mm

DETAIL D

SCALE N.T.S

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,
Bangkok 10520, Thailand

Tel: +66 (2) 739-4026  Fax: +66 (2) 326-0564 Web: www.preformed.com
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- Verification of Aluminium Strong Back Structure.

— fSi—ZE_ DETAIL D

|

i I Ié I I ‘éﬁ‘ I
i | —_ OUVER

2250 2230 2255 2255

Span = 2.25m

Wind load per sq.meter (Uplift) =-136.92 Kg/m?
Wind load per sq.meter (Downward) = 42.13 Kg/m?
Panel weight per sq.meter = 11.0 Kg/m?

Metal Sheet weight per sq.meter = 3.51Kg/m?

Al Strongback weight per meter = 1.77 Kg/m

Combination Load ASD ASCE7-16

0.6D+0.6W(Uplift);

Total load per meter on Strongback (Uplift) = (0.6*(((11.0+3.51) x 2.25) +1.77))
+(0.6*((-136.92)*2.25)) =|-164.19 Kg/m |

D+0.6W(Downward);

Total load per meter on Strongback (Downward) = (((11.0+3.51) x 2.25) +1.77)+ (0.6*(42.13*2.25))
=91.28Kg/m

Select maximum load per meter = -164.19 kg/m for calculation

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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Load and Moment Result on Rail from SUTstructor Program

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project

Maximum Moment = 16.93 K&t “='"
B Approv
Maximum Deflection = 0.2 sam, .. . .

POWER ENGINEERING AND CONSULTANT CO., LTD.

1.000 m

1.000 m %162 m'r
ki

Wi=164.190 Kg / W= 184.180 Kg /
' S 8msasitKkg arm

W=164.180

7’ = 183.885 Kg

Maximum Reaction Load = 183.68 Kg.

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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-Find Section Modulus

Maximum Moment from SUT Structor = 16.93 Kg-m = 166,083 N-mm

S = M/(0.6xFy)

Fy = Yield strength =240 N/mm’
S = 166,083/(0.6x240)

S=1,153 mm’

S =13203mm’ > 1,153 mm’ —2 Pass

design

O : N
I IMERTI& with respect to _ dooidir ot as Noted

IMERTIA TEMSOR: .
[ [y 5.94158356+05 0,000
Iy Ly 0.00000002+00 1355252

POLAR MOMEMNT OF IMEF

Pae! PP
’—\’J ‘—4‘ INERTIA at CENTER OF GRAYITY wi

IMERTIA TENSOR:
liex ey 5.94156352+05 0.0
l Iy 0.0000000e-+00 1.3

AREA MOMENTS OF IMEF
1112 1.3632534e+05 5.94(15835185 | -

POLAR MOMENT OF INERTIBGARMTRTENG INEERING AND CONSULTANT CO., LTD. |

‘E; 218 ROTATION MATRIX from _ orientation to PRIMCIPAL A5ES:
0.00000  -1.00000
1.00000 0.00000
E ROTATION ANGLE from _ orientation to PRINCIPAL A<ES [degrees):
about z axis 90.000

RADI OF GYRATIOMN with respect to PRINCIPAL AXES:
A1 R2 14196251e+01 2 9637152e+07 MM

SECTION MODULI and caorrezpanding paints:

MODULLS 1 2 COORD
about %15 1: B.81627e+03 Mk ™3 5. 2600e+00 -2.0000e+01  Mbd
L 1= || B.E627e+03 kb "3 5.2500e+00 2.0000e+01 MM
Ty ah = -4.5000e+01 -4.2500+00 M4

132035e+04 MM™3  M4.5000e+01 4.2500e+00 MM

Quick || |Section_Prop_1

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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- Verification of Shear Strength of Stud bolt M10.

Malimum Shear force from SUTStructor V = 183.63 Kg = 1,801 N

Fy =Yield strength = 215 N/mm?2 (SUS304)
A = 2xArea =2x78.56 = 157.12 mm?
Fv>V/A

Fv =0.40*Fy= 86 N/mm?

86 N/mmz=>V/A=11.46 N/mm2 -> Pass

AFEA = TS50 NN

‘ SIgnature:

Tveanmoet ) POMMER ENGINEERING AND CONSULT.

OO0

o M4

sodeaie bvve (MM 3]

POLAR MONENT OF

AOTATION MATRD  hore _ omevtation 1o FRINCIPSL A

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,
Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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-The second point, installer found the base steel pole obstructed the rail. The rail was
cut with additional support.

Solar Rt\:&op_g'b'SLwarnabhum] Airport Passenger Bldg.
ﬂppr::a Cate'rgdr'es

nformaiicn Only
Approval shall not relievethe Contraetar of any respdnsib

or liability ipii0%ed upaf by ANE pelins 0 gS Olghe Contract.

Ln

Signatuge: Date: 1

POWER ENGINEERING AND CONSULTANT CO., LTD.

Preformed Line Products (Thailand) Ltd.
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Bangkok 10520, Thailand
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http://www.preformed.com/
Lenovo
Rectangle


Page |40

Installation conceptual.

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,
Bangkok 10520, Thailand
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-POLE FOR SOLAR ROOF
642
20 2-HOLE - 7 11 20
1|
23.15 © \O
.1
-R6 STRONGBACK FOR SOALR ROOF
1250
380 2 H"..'.IILE-'{,Efl 11
= /
1 g
2315 ——l_

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
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-Verification of Modify position Aluminium purlin for Tilt Angle side.

-Results of total deformation (Max. deformation: 0.6D+0.6W2E)

(mm)

Max Deflection = 15.4 mm.
Allowance Deflection = L/120 = 2250/120 = 18.75 mm.

15.4<18.75 - Pass

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkrabang,

Bangkok 10520, Thailand
Tel: +66 (2) 739-4026 Fax: +66 (2) 326-0564 Web: www.preformed.com
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- Analysis result of Modify position Aluminium purlin for Tilt Angle side
SAP2000

Units : Egf, m, C

Frame : 311 Combo: 0O.eD+0.6WZE Design Type: Beam
Length: 0.522 Shape: Rluminum purlin Frame Type: SMF

Loc - O.52Z2 Class: MNon-Compact PFrincpl Hot: 0. degrees
Provision: ASD Znalysis: Direct Analysis

D/C Limit=0_85 2Znd Order: General Znd Order Reduction: Tau-b Fixed
AlphaPr/Py=0.001 AlphaPr/Pe=0. Tau_b=1. ER factor=0.3 EI factor=0.2
CmegaB=1.&7 Cmegal=1.&7 CmegaTY¥=1.&7 CmegalEF=2.

CmegaW=1_2 CmegaWV-RI=1.5 CmegaVI=1_£7

=3 _137E-04 I33=0._ r33=0_01% 533=3 _578E-0&

J=0. IzZ=0. r2z=0.00%

E=7036041726. Fy=24473188 €1 Ry=1.1
RLLEF=1. Fu=2g512&21.

STRESS CHECE FORCES & MOMENTS (Combo 0O.&D+0.EW2ZE)

Location Pr HMra3 Mrz22 Vrl
0.522 5.55 29.382 3.876 -86_§2 -11.
EMM DEMAND/CAPACITY RATIO {H1.2,Hl1-1k)
D/C Ratio: 0.€34 = 0. + 0.504 + 0.13 i
= {1/2) {Pr/Pc) + (Mr33/Mc33) + (Mr22/Mec3Z

COMPACTNESS
Flange ek Section
HMajor Non-Compact Non—-Compact Non-Compact
Minor Non-Compact Non-Compact Non-Compact
RBxmial Compact Compact Compact
RHTRAL FORCE & BIAXTAT MOMENT DESIGN {H1_Z,Hl-1b)
Factor L El EZ Bl BZ Cm
Major Bending 0.3 1. 1. 1. 1. 1.
HMinor Bending 0.3 1. 1. 1. 1. 1.
Lltk Eltb
LTB 0.3 1. 1.3¢4
Er Fnc/Cmega Fnt/Cmega
Force Capacity Capacity
Zxial 5.55 440 052 4155 _00€
Mr Mn/Omega Mn/Cmega Mn/Cmega
Homent Capacity No LTE Ck=1
Major Moment 25 ._382 58_251 58.291 58._251
Minor Moment 2.87¢ 259 .50¢€
SHEALR CHECE
Vr Tn,/Cmega Stress Status
Force Capacity Hatio Check
Hajor Shear gg.88 2377.151 0.037 OE
Hinor Shear 11._81%¢ 1452 e43 0.a0s OF

Preformed Line Products (Thailand) Ltd.
296 Moo 4, Lardkrabang Industrial Estate, EPZ 3, Chalongkrung Road, Lumpratew, Lardkra

Bangkok 10520, Thailand
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End of Report

D oo HANT

POWER ENGINEERING AND CONSULTANT CO., LTD.
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EXECUTIVE SUMMARY

Introduction

This report presents the final results for pressure measurement study for cladding design
of solar panel array on the large roof building of Suvarnabhumi Airport by wind tunnel test.

All wind-tunnel wind simulation and testing are in conformance with provision of
ASCE Manual and Reports on Engineering Practice No. 67, “Wind Tunnel Studies of Buildings
and Structures” and the requirement of the Department of Public Works and Town & Country
Planning, Thailand - Standard No. 1311-50, “Wind Loading Calculation and Response of
Buildings”.

Wind Tunnel Test Procedure

The studied building was specially constructed by an rigid model. The 1:50 scale
models of studied building were mounted on a 2-m diameter turntable, allowing any wind
direction to be simulated by rotating the model to the appropriate angle in the wind tunnel.

Because the studied building is very large building, the 1:50 scale model of the whole
model cannot be putted in the wind tunnel. The 2 separated models were constructed, namely
South and North models. In addition, there were some model modifications for represent the
result for corner, edge and middle zone in prototype. Therefore, the represented model in this
study may not be the exact prototype.

In this study, the wind load for cladding design obtained from a wind tunnel test were
measured on a direction-by-direction basis for 19 directions at 10-degree intervals from 0 to
180 degree, on the 1:50 scale model of the building exposed to an approaching wind.

According to the DPT Standard 1311-50 [DPT 2007], the reference velocity pressure,
g, for the design of main structure and cladding shall be based on a probability of being
exceeded in any one year of 1 in 50 (50-year return period) corresponding to reference wind
speed of 25 m/s at the height of 10 m in open terrain. Because the proposed building is in the
sub urban terrain, the exposure B was applied in this study, and the typhoon factor = 1.0. Then,
design wind speed is V =T.V,, =1(25) = 25 m/s, and corresponding to design wind speed of
25 m/s at the 39.45 m equivalent roof height in the exposure B. Because the solar panels are

mounted on large roof of important building, the impg 08 Tor Wi eae F0r hds-s ek,
is1.15.
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Recommended Peak Maximum Pressures and Minimum Pressures
(Suctions) for Cladding Design

For cladding design purpose, the range of recommended peak maximum pressures and
peak minimum pressures (negative or suctions) in kPa for cladding design of solar panels of
studied building are provided in the histogram. The distribution of both peak maximum
pressures and peak minimum pressures are in the line with expectations based on those
recommend by building code. However, to make some allowance for possible future changes
in the architect decoration on the roof and changes in the surrounding buildings, we
recommended that cladding design wind pressures should not below a minimum pressure of
0.75 and 1.00 kPa on the middle and edge zone, respectively. For suction, the recommend are
not below a minimum suction of -1.00 and -1.25 on the middle and edge zone, respectively.

The recommended peak maximum pressures and peak minimum pressures (negative or
suctions) in kPa for cladding design of solar panels of studied building are presented
graphically in Figs. 1 and 2 in the executive summary, respectively.
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CHAPTER 1

INTRODUCTION

Photovoltaic power generation, such as solar panel, attracts attention from a surge of
the expectation to a natural energy. Because the solar panel mounted on the large roof buildings
is a light weight thin-wall structure, wind resistant design is very importance from the
viewpoint of economic design. In the structure design of the solar panel, the resistance for
pulling out of the solar panel supports by wind-induced uplift force becomes importance.
Therefore, optimum shape and arrangement of the solar panel should be well design.

The solar panel array in this study mounted on the large roof building of Suvarnabhumi
Airport. The location of building are shown in Figure 1.1. Figure 1.2 shows view of the large
roof building of Suvarnabhumi Airport. The solar panel dimension is shown in Figures 1.3. The
represened models in wind tunnel are shown in Figures 1.4 — 1.5.

Scopes of services for wind load study for the solar panel array mounted on the large
roof building of Suvarnabhumi Airport are as follows.

a) Pressure measurement study by rigid model for wind design of solar panel.

All wind-tunnel wind simulation and testing are in conformance with provision of
ASCE Manual and Reports on Engineering Practice No. 67, “Wind Tunnel Studies of Buildings
and Structures” [ASCE 1999] and the requirement of the Department of Public Works and
Town & Country Planning, Thailand - Standard No. 1311-50, “Wind Loading Calculation and
Response of Buildings” [DPT 2007].

This report presents the final results for pressure measurement study for cladding design
of solar panel array on the large roof building of Suvarnabhumi Airport by wind tunnel test.
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Figure 1.1 Site plan of studied building and surrounding buildings
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Figure 1.2 View of the large roof building of Suvarnabhumi Airport
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Figure 1.4 Three dimensional viey
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North model

South model

Figure 1.5 Two separated models, North and South models
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CHAPTER 2

WIND CLIMATE IN BANGKOK

2.1 Predicted Mean Wind Speed

The reference wind speed is determined by extreme value analysis of meteorological
observation of hourly mean wind speed to be representative of height of 10 m. in an open
exposure. By applying the DPT Standard 1311-50 [DPT 2007], the reference wind speed in
this study is shown in Figure 2.1 and Table 2.1.

Design Wind Speed for Strength Consideration

According to the DPT Standard 1311-50 [DPT 2007], the reference velocity pressure,
g, for the design of main structure and cladding shall be based on a probability of being
exceeded in any one year of 1 in 50 (50-year return period) corresponding to reference wind
speed of 25 m/s at the height of 10 m in open terrain. Because the proposed building is in the
sub urban terrain, the exposure B was applied in this study, and the typhoon factor =1.0. Then,

design wind speed is V =T.V,, =1(25) = 25 m/s, and corresponding to design wind speed of
25 m/s at the 39.45 m equivalent roof height in the exposure B. Because the solar panels are

mounted on large roof of important building, the important factor for wind load for this study
is1.15.
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Table 2.1: Reference (or design) wind speeds and typhoon factor

Zone Area Ve, T:
Zone 1 Central region 25 1.0
Zone 2 Lower part of Northern region and East west border region 27 1.0
Zone 3 Upper part of Northern region 29 1.0
Zone 4 A East coast of Southern peninsula 25 1.2
Zone 4 B Petchaburi and West coast of Southern peninsula 25 1.08
®—
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CHAPTER 3

WIND TUNNEL TEST PROCEDURE

3.1 Natural Wind Simulation in Boundary Layer Wind Tunnel

In this study, wind tunnel tests were performed at the boundary-layer long-wind tunnel
that was jointly built by Thammasat University (TU) and Asian Institute of Technology (AIT)
at Thammasat University. The test section is 2.5x2.5 m with 25.5m in length. Wind speed is in
the range of 0.5 to 20 m/s

A combination of spires and roughness elements, as shown in Figure3.1 was conducted
in the TU-AIT wind tunnel to generate boundary layer wind. This simulated wind was
inspected by using hot-film anemometer which was suitable for measuring mean and
fluctuating velocity at any different heights of turntable center.

3.2 Modeling the Building and the Site

The studied building was specially constructed by an rigid model. The 1:50 scale
models of studied building were mounted on a 2-m diameter turntable, allowing any wind
direction to be simulated by rotating the model to the appropriate angle in the wind tunnel. The
models of studied building for pressure measurement are shown in Figure 3.2. Close up the
models of studied building and its surrounding buildings are shown in Figure 3.3. Various
views of models of studied building and its surrounding buildings are shown in Figure 3.4.

Because the studied building is very large building, the 1 : 50 scale model of the whole
model cannot be putted in the wind tunnel. The 2 separated models were constructed as shown
in Figure 3.4, namely South and North models. In addition, there were some model
modifications for represent the result for corner, edge and middle zone in prototype. Therefore,
the represented model in this study may not be the exact prototype.

The study model was installed with several points of pressure taps at top and bottom of
solar panel. The solar panel numbers are shown in Figure 3.8. In each solar model, there are 2
pressure taps installed at top side and 2 pressure taps at bottom side of solar panel. Total
pressure taps for one solar panel are 4 taps.

3.3 Pressure Transducers and Tubing Syst

Each pressure tap is connected to 80-simultanrgnvs.digiial BressUrR maaniemefive
units of Model DSA 3217, Scanivalve Corp. as showmrin & fgtsre 32
mm internal-diameter. To allow these lengths of {ubngFreGh
applied using the computer program based on the Bergh aid Tijdermarn [1965]

Examples of signals of wind pressure measurement ar¢

9 -
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3.4 Experimental Time Scale

The test was carried out at mean wind speed of 9.47 m/s at mean roof height in wind
tunnel. Therefore, the velocity scale is = 9.47/25 = 1/2.64, resulting in a time scale of
(1/50)/(1/2.64) = 1/18.95. Similarity, the frequency scale is 18.95. The sampling frequency was
400 Hz, which means that pressure fluctuations with frequencies up to 400/18.95 = 21.11 Hz.
in full scale (prototype) were captured without distortion or attenuation. The pressure data
were recorded for about 3600 x (1/18.95) = 190 second, corresponding to 1 hours in full scale.

3.5 Pressure Measurement

3.5.1 Definition of the pressure coefficients

Scaling measurement from wind tunnel to full scale (prototype) is illustrated for local
pressure measurements. Scaling is accomplished through a dimensionless pressure coefficient
as

C,=(p.—P)/1 (3.1)
q=3pU; 3.2

in which p, is the pressure at a measurement pressure tap on the building model, p,

is the static, or the barometric, pressure at a reference location away from the influence of
disturbed wind flow about buildings, ( is the dynamic pressure of the wind at the reference

location, o is the density of air, and U, is the mean wind speed at the reference location.

The numerator (p, — p,) is measured directly by the laboratory pressure transducer as
a differential pressure and represents the wind pressure acting at the pressure tap location (no
internal effect included). The denominator ( can be measured directly by the same pressure
transducer (at a different time), by a separate pressure transducer, or by a calculation after
measurement of U, and o . The air density o is usually calculated from measure
temperature and barometric pressure. The location for the reference position is selected so that

it has no interference from wind flow over any structure which might disturb the wind velocity
or pressure field. This study used mean height of tower as a reference position.

Maximum, minimum, mean, and root-mean s pressures~ten 1€ calculated d
follows:

A

Maximum pressure coefficient, C|
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Minimum pressure coefficients, Cp

C, =—(f_ P.) (3.4)
(EPUhZ)

Mean pressure coefficients, Cp

& _P-p
c,="—b (35)
Y-S

Root-mean square pressure coefficients, C;

' p
C =0¢, =7 5
7 PU, (3.6)
where

p, pand p =  the maximum, minimum and mean pressures, respectively, at a
measurement pressure tap for the sampling period T;

NL = root-mean square fluctuating pressure at measurement pressure
tap for the sampling period T;

U, = the reference men wind speed, in this study it corresponding to
the hourly mean wind speed at mean height of tower in full
scale;

T = the sampling period corresponding to 1 h. in full scale (prototype)

The sign convention chosen for the cladding pressure is such that a negative value
indicates a load acting outwards from measurement location (suction), while a positive value
indicates a load acting inwards (pressure)

3.5.2 Wind direction

Wind direction and true north direction are shown in Figure 3.4e. Pressures obtained
from a wind tunnel test were measured on a direction gliopbasisyiocty peettopgat
10-degree intervals from 0 to 180 degree, on the 1:50 scaie friodet-oi the buitdinigexposed o
an approaching wind.

3.5.3 Application in design — choice of gust [t

Any cladding elements with a characteristic djag
should be design using the 1-second peak cladding pre

) -
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3.6 Extreme Value Analysis

The largest peak pressure on a structure can vary by 10% or more from one
measurement to another, because of a nature variation in the largest peak during a measurement
period. Therefore, extreme value analysis was applied to obtain a stable estimate of the peak
value.

The pressure data were recorded for 1 hours in full scale. For each of the 24 blocks of
data, the maximum and minimum values of 1-second duration in full scale are extracted to give
24 maxima and minima. A full extreme value analysis is performed on the maxima and minima
by fitting the extreme to the Distribution Type | (Gumbel) in order to obtain the maxima and
minima for a probability of 98% of non-exceedence (98 percentile). Examples of extreme
value analysis are shown in Figure 3.7.
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Figure 3.2 e) —I) 1:50 scale models of study b
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REDUCED VARIATE (Gumbel)

REDUCED VARIATE (Gumbel)

Figure 3.7 Examples of extreme value analysis
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Figure 3.8 a Layers and locations of pressure tap
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CHAPTER 4
WIND TUNNEL TEST RESULTS FOR

CLADDING DESIGN WIND LOAD

4.1 Determination of Pressure Coefficients

By using the procedure described in section 3.5, the data of surface pressures and
suctions on the tower of the studied building were collected for 18 wind directions at 10-degree
intervals. In all wind directions, the results were derived in terms of pressure coefficient as
defined in section 3.5.

4.2 Determination of Local Peak Maximum Pressures and Minimum
Pressures (Suctions)

The wind pressure coefficients on the top and bottom surface of the solar panels are
defined in section 3.5.1and denoted as C,, and C,. Then, the net pressure coefficient C,, is

defined as

Con =Cot —Cp (4.1(

pn pt

The examples of test results of peak top, peak bottom and peak net coefficients on solar
panel are shown in Fig. 4.1.

Alternately and conservatively, the result from test were divided into 2 parts as mean
and fluctuations which measured in a direction normal to the surface at top and bottom of panel.
The mean part of wind pressure or suction are directly combine corresponding their direction.
The RMS fluctuate parts of top and bottom side are conservatively assumed to the same
direction. Then, the gust factor of 3.75 is multiplied to the RMS fluctuate parts. In addition, to
consider the dynamic amplification of solar panel, the dynamic factor of 1.20 are multiplied to
the RMS fluctuate parts. Finally, the predicted local pressures and suctions of the panel relevant
to the design of cladding elements have been estimated with envelop predicted results among

18 wind directions. FOR CONSTRUCTION

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project
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Figure 4.1 Examples of test results of peak top, peak bottom and peak net coefficients
on solar panels

For cladding design purpose, the range of recommended peak maximum pressures and
peak minimum pressures (negative or suctions) in kPa for cladding design of solar panels of
studied building are provided. The distribution of both peak maximum pressures and peak
minimum pressures are in the line with expectations based on those recommend by building

code. However, to make some allowance for possibl
on the roof and changes in the surrounding buildings;

e future metl

lals \I\ID ror‘nmmc\n

on
::f nl::nlg(lff@jﬂnn

wind pressures should not below a minimum press
edge zone, respectively. For suction, the recommer
and -1.25 on the middle and edge zone, respective
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The recommended peak maximum pressures and peak minimum pressures (negative or
suctions) in kPa for cladding design of solar panels of studied building are presented
graphically in Figs. 1 and 2 in the executive summary, respectively.

FOR CONSTRUCTION
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1. umi

szuunARli LA Ting (Solar Photovoltaic System) finmsfindsldausnniulutingtu esansiand
anas flenuduealunisamuinnty sudadundinuiiarondulnstedunden lnsnmzosndsszuunalni
nsuLAsfindULndIn (Solar Roof) Aimslinuegraunsvans Sadunishndslndrudldlain silislenusiung
mandarndluiui tevssvdaaldielnih waedenuduailunsany enasaundudadufldluimdsiiongld
n¥selillusedugs nshaddldnussuundalifimdsnuuasenfinduumdan (Solar Roof) Faflmnuinanla vians
Tindanuazormduiinsdedaunnden uaztasanailidne ddusssemaiinslinussuundnlifimdanuuaseiing
Tuauudustrsunivans oghdlsfinumanszmuresmsassiourasssuunanlwilmdsruuaofindluruiuiviion
auwdufidudetnadmsuiifedes  lusunnuvaesfodefuidionluinamnudy o UidRowd
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wasnuuateindneluawindy  egnlsinudsenunsinnisasviouanune PV disadndestunieluauiniy
Manchester Boston Tul 2012 &neliingauendmsuntnnuuuedunansallugiad vldesdanisldauud

nsesniuusULuUNMsAnAssyuuRAalnimd s uwasenfinduinng 530 kw Tny dawalviiAnarldiediuvulundnos

v
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AUWSYYanST fatiu FAA (Federal Aviation Administration) 3408nunasguaualaenaiedmiuisdunsesonis
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(Erasmus & Bagula, 2017; Sreenath et al., 2020)" FAA (Federal Aviation Administration) lﬁﬁmiﬁmuﬂmmyumm
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2. S19ADYANISIATIZH

Tuideilazndnnfs uImmMsiinTed way veulwaraINTInTed Mazusenaulume deyanldlinsiey uag

Waululun1simsizi

2.1 BWUINNITIATIER

Tunsinundavendelusunsulunistiefuinie Forge Solar dufurdesiouuussulaililunisimsizvinas
avviounnnuns PV Tae Sandia Laboratories \uedesiiefiléuniseensulianunsathuldludondudls Tne Foree
Solar ¥iN1331aRILAsAE IoWUNANNRAFIUALTRIYUAYY FAA (Federal Aviation Administration atut 2013 / 78 FR
63,276) 1 software 1aaUsznauludeipsosiie 2 ¥iin Ao GlareGauge waz GlareReduce Tng GlareGauge 98%n13
Usifiudunsean glare MAntu o idamdsage Tuvaus?l GlareReduce yhmsUSuTianansRadauns uazese

NIVNURIVBININVDAUEI PV Lhgd Miinuasasyioutoeign (Mioliifnuasazyiowas)

TunsiuIndinsssysiuiie Latitude wag Longitude uag elevation fidaanisauin glare lngld Google map
(310 Software) e 1etoyanlaan software uanragui 2.1 InsdayadssumarilléiiieAuiusiuniuasiannig

Y8INBINNE software SIaNU1IOAIUINTLELIENINYATNINTUINANTTALTBU (Receptor) agqnTifaan1suseiiiu

'
a

n134An glare (The final approach path) (33U 2.2) TngwadusilaannisAruindmiunsaadnisiia glare

software 3¥1N135EUMUTLLAETEELIAIAA glare Tusau 1 Y anngafiiansanmanisasyiou nsnazLandoanty

q

sUBUUveed tnedlieamunediadl glare iinduudlonialunisiiin after-image fidey Falenafindunsieiidesning

a9 Bamaneds glare azAelimin after-image MillonaindunsieuInnan

Name: PV array 1

Axis tracking: Fixed (no rotation)

Tilt: 10.0°

Orientation: 14.0°

Rated power: 2632.0 kW

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (%) Ground elevation (m) Height above ground (m) Total elevation (m)
1 13.692444 100.749035 230 39.05 41.35
2 13.691547 100.752585 230 39.05 41.35
3 13.692214 100.752750 230 39.05 41.35
4 13.693107 100.749205 230 39.05 41.35

UM 2.1 ﬁaaei’lﬁauuaﬁ Latitude waz Longitude wae elevation 7iléan Software Forge Solar (H1u Google Map)

LEMINITINABINTAAGT PV wuurulumeiianile
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Name: FP 1

Description:

Threshold height: 15 m
Direction: 14.4°

Glide slope: 3.0°

Pilot view restricted? Yes
Vertical view: 30.0°
Azimuthal view: 50.0°

Point Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
Threshold 13.671275 100.734850 1.40 15.24 16.64
Two-mile 13.643273 100.727232 297 182.36 185.32

(n)

Name: FP 2

Description:

Threshold height: 15m
Direction: 194.4°

Glide slope: 3.0°

Pilot view restricted? Yes
Vertical view: 30.0°
Azimuthal view: 50.0°

Point Latitude (°) Longitude (%) Ground elevation (m) Height above ground (m) Total elevation (m)
Threshold 13.703655 100.743159 1.40 15.24 16.64
Two-mile 13.731656 100.750578 0.39 184.93 185.32

(@)
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Name: FP 3

Description:

Threshold height: 15 m
Direction: 14.4°

Glide slope: 3.0°

Pilot view restricted? Yes
Vertical view: 30.0°
Azimuthal view: 50.0°

Point Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation {(m)
Threshold 13.656672 100.751825 1.40 15.24 16.64
Two-mile 13.628670 100.744406 3.51 181.82 185.32
(m)
Name: FP 4
Description:

Threshold height: 15 m
Direction: 194.4°

Glide slope: 3.0°

Pilot view restricted? Yes
Vertical view: 30.0°
Azimuthal view: 50.0°

Point Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
Threshold 13.691700 100.761044 1.40 15.24 16.64
Two-mile 13.719704 100.768453 447 180.86 185.32
()
MName D Latitude (°) Longitude (°) Elevation (m) Height (m)
1-ATCT 1 13.696447 100.749561 2.82 127.00
€))

gﬂﬁ 2.2 ﬁua&iﬂﬁ%’a;&aﬁ Latitude wa Longitude waz elevation l#a1n Software Forge Solar (11 Google Map)

U7 Threshold way Afidoan1sUszidu (Two-mile) U84 Receptor 199 (n) FP1 (W) FP2 (R) FP3 (1) FP4 (1) ATCT

q

v
Y

AUSULUUT1a09N5ARRY PV wuurilumeieuile
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TunsUseidiu vilagfivunnsouesiumisiings PV gafifiansanunanisasiiou uazqaiifosnisuseidu G
software fmualiviiuszazmg 2 lud tuainaugs 50 Wamioniaiufuiiuanganaiuves unway (Landing
threshold) TngAuanainguunsgulunis landing iy 3 a3a1 uonntuannsafuuanIdinesduudu
AuaNTRmIaziouresia PV sumisuasfimnantsinfinds way ocular factors I Tnsanunsoagumisiise$fidimun

Toeluswnsulamannsnan 2.1

A15797 2.1 W51AwesAlTlunsAIuIN (ASUALURY Software)

Parameters Value
Analysis time interval 1 min
Ocular transmission coefficient 0.5
Pupil diameter 0.002 m
Eye focal length 0.017 m
Sun subtended angle 9.3 milliradians

2.2 YBULUAYDINISANY

Joyanildlunisliasgnilduau 3 9a e nlaiinisuiuiuaeu design n1391usrsiinns PV Tnglusiganuatuilld

v v v
v a

FIWTINANTUATILING 3 ATe laen1sTasiziasen 1 14Uoyaain design wuuusnlasullodun 3 nuanius 2563

v
o a

Nz 2 TideyaaduuiuugenlasudioTun 20 Suau 2563 uaznsiasgiasad 3 Iddeyaatudiuused

a

asuiioTun 26 Taureu 2563 IaglunisiAsziinmazasa 1N1591a99N159WHIARRT PV §9915799 2.2

q

A15799 2.2 S18ALLDEANITINABINITINLNIAART PV @15 UNS AT IEAaTASe

a ¢ ¥ o a ¢ ¥ o a ¢ ¥ o
AN5IATITRASIN 1 A15ATITUATIN 2 AN5IATITHASIN 3
AanaurarlUunaield AnRauHarlUunaield Anmawperulun1afiela
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a o
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2.3 9ANNANTUINAYDINTTHEVIOY

FMSUNSARAMAING 2 wuU (Huyeiiewmile wazhidld) 7Auddeladnasaseulvlunisaweansasiuienadwa

nsznusetintu lngfiansangniienaiianavenisagyiou 5 Auni

1.

LN

5.

Flight Path Receptor 1 (FP1): asnafielawes runway fiFingiuan
Flight Path Receptor 2 (FP2): asnsiiAluilovas runway fiAnziunn
Flight Path Receptor 3 (FP3): asn9#ieldves runway fidngiusan
Flight Path Receptor 4 (FP4): asnsiiAuilovas runway fiAngiuosn

lumsiwisrasiavedadun sty (ATCT) muualviiumisvesfuiRnueggainiiusiy 127 m

Tngidunansasvetaioslusumian 1-4 uandliliudsgud 2.4 - 5 2.8

JUN 2.4 FP1 guuanudumanisasveunsasiunsaliniesduamsiiald vee runway maiiang funn
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2.4 Waulvlunisuseidiu

FUVUINITAAAT PV dmFUNITIATIERATIN 1 wanedsguil 2.9 Taen1511aunens 2 suuuuiiteuluduslunis

vy
¢ o o

simulation §1MSUMTIATILYATIN 1 fan15197 2.3 Tun1siasienasan 2 Mvualifaaauulaseainge 3 wWes 910

HUVRIANBIAT BRNKUUARAY PV Wiuluniefidldiiesiieife) uanadaguil 2.10 Tnediindansndniinge (Rated Power)

v
¢ @ o

Wiy 5000 kW Reulvdusufeaiunsinsziaien 1 dusun1siasiziaseil 3 Muualiiesiuundinienns

paNkuUUFAAAY PV viulumefidldiiesiieife) wansagud 2.11 duloulvduuieriumslinsiginism 2

A15799 2.3 [Waulunis simulation @19SUNTIII1ADINNTINILRITG 2 Uy

Fouly neld fieuile
Tilt 15° 10°
Orientation 194° 14°
Rated Power 2632 kW 2632 kW

Panel Materials

Smooth glass w/ AR coating

Smooth glass w/ AR coating

Reflectivity

Varied with sun

Varied with sun

Slope error

Correlated with materials

Correlated with materials

JUN 2.9 JUuandlAssas e lnga TauNTugITIN UAgAUUTTINUNUREARRIWKS PV dmSun1siasien
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3. WaAN1TIAIIZH

Wewnfinsidsuudas design Msfnns PV 3slavinisiasigvnsiianisaeiion 3 AsY lngumasasiag

Usziiuleniaiiin glare o geiifiansanansasyiou 5 9 faseasBentuiite 2.3

3.1. HANITAATIZAATIN 1
aasUNMsagviauaiunnigly 1 YdmSuusiae Receptor lunsdiin 1 AnAsunsiulumaiieldnewmisned 3.1 wansli
wiumsfings PV sudeuloway design dlifinmsasvieouiidmanszvulassefifesder dmsunsdiil 2 nsfindauniu

TUmaiiewile fnansazviounanalyidiulu FP4 (asmsiiauilovas runway AdnyJueen) Wuszeziaisiu 275 wii Tu

v
a = '

1Y Fanuazduveannnisaifivziintusetdnduiiiiies 0.05% nan1suszfiumsiianisasyiouann FP4 wuvaziden
93T 3.1 way JUT 3.2 wandbiiuihdindeunilenafianisasvieusgludinfounnsian way nanufeungainie

fasunau Tnensazviousinasifsdulunandu (17:00-18:00 w) kazseeziialunisiiowrazasaissnit 5 udi

A15799 3.1 NSAN 1 Ansakaaiulunieiadle

Receptor Annual Green Glare (min) Annual Yellow Glare (min)
FP1 0 0
FP2 0 0
FP3 0 0
FP4 0 0
1-ATCT 0 0

A15799 3.2 NSEIN 2 Andakaaiulunsiidmile

Receptor Annual Green Glare (min) Annual Yellow Glare (min)
FP1 0 0
FP2 0 0
FP3 0 0
FP4 275 0
1-ATCT 0 0
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Annual Predicted Glare Occurrence
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Day of year
E Low potential for temporary after-image
Potential for tempaorary after-image

JUT 3.1 namluanaanisUssdiunmsiinnisagyiounn FPA uandliiugindeuiifllenaianisasviounasiiatunis

WAnTSaENau

& Daily Duration of Glare

=1 8

Minutes of glare

P
<

10

v T T 1 T T
i x
LR LR AR U S
Day of year
Em Low potential for tempaorary after-image
Potential for temporary after-image

JUT 3.2 man1susedfiunisiiianisasvieuann FP4 uwansliiiuiiufeuniflonmaiinnsasvieunassseziiantunisiia

ANSETNDU

3.2. WaN15IATITRASIN 2

v
¢§ v a

dmsun1sieeiased 2 ldn1susuilaeu design wagmuualifidnisnisings PV Tirulunisiidlaifiedie

Wen waagunsaziouianunniglu 1 Jdwmiuusas Receptor wansliliiuinnisings PV auideuluuas design Tnaidl

Lifinnsagvioundmansenulagsodineitos
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Receptor Annual Green Glare (min) Annual Yellow Glare (min)
FP1 0 0
FP2 0 0
FP3 0 0
FP4 0 0
1-ATCT 0 0

¥ o
v

3.3. WAN15IATITUATIN

INAITIATIZABUURAAINUIT WUURAA

v
o o

A ANWULLNLDUNUNITIAATIEVATIN 2 WUAD AUUAAANIINITAANI

PV liviulumefialdiitesiimaes Auiudsanunsaagladn ldlinsasvioundwmansenulagsodineides wuheaiuns

ASTNATIN 2
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Mono Multi  Solutions

Vertex

BACKSHEET MONOCRYSTALLINE MODULE

500w+

MAXIMUM POWER OUTPUT

21.1%

MAXIMUM EFFICIENCY

O~+5W

POSITIVE POWER TOLERANCE

Founded in 1997, Trina Solar is the world's leading
total solution provider for solar energy. With local
presence around the globe, Trina Solar is able to
provide exceptional service to each customerin
each market and deliver our innovative, reliable
products with the backing of Trina as a strong,
bankable brand. Trina Solar now distributes its PV
products to over 100 countries all over the world.
We are committed to building strategic, mutually
beneficial collaborations with installers, developers,
distributors and other partners in driving smart
energy together.

Comprehensive Products

and System Certificates

IEC61215/IEC61730/IEC61701/IEC62716

ISO 9001: Quality Management System

I1SO 14001: Environmental Management System

1SO14064: Greenhouse Gases Emissions Verification

1S045001: Occupational Health and Safety
Management System

PV CYCLE
A 4

Trinasolar

PRODUCTS
TSM-DE18M(Il)

v

|% N
Q)

© ©

POWER RANGE
480-505wW

High customer value

e | ower LCOE (Levelized Cost Of Energy), reduced BOS (Balance Of System) cost,
shorter payback time

e Lower guaranteed first year and annual degradation

¢ Designed for compatibility with existing mainstream system components

e Higher return on Investment

High power Mono Perc up to 505W

e Large area cells based on 210mm silicon wafers and 1/3-cut cell technology

¢ Up to 21.1% module efficiency with high density interconnect technology

» Multi-busbar technology for better light trapping effect, lower series resistance
and improved current collection

High reliability

e Minimized micro-cracks with innovative non-destructive cutting technology

e Ensured PID resistance through cell process and module material control

e Resistant to harsh environments such as salt, ammonia, sand, high temperature
and high humidity areas

¢ Mechanical performance up to 5400 Pa positive load and 2400 Pa negative load

High energy yield

e Excellent IAM (Incident Angle Modifier) and low irradiation performance,
validated by 3rd party certifications

* The unique design provides optimized energy production under inter-row
shading conditions

e | ower temperature coefficient (-0.36%) and operating temperature

Trina Solar’s Vertex Backsheet Performance Warranty

100%-98.0%

Guaranteed Power

Years 5 10 15 20 25

4 of 41 DPC10-TS-ITEE0001-00



Vertex

BACKSHEET MONOCRYSTALLINE MODULE

Current(A)

Power (W)

14.0

120

100
8.0
80
70
6.0
5.0
40
30
20
10

DIMENSIONS OF PV MODULE(mm)
1098

2176

Front View
1098

35 1053
Nameplate
4-09x14
Installing Hole
AL [[ 1A
4-07x10
‘* Installing Hole
©la
=1
RZR =
‘ Junction Box

6-Grounding Hole
12-Drain Hole

BB

1056
Back View
Silicon Sealant Silicon Sealant

Laminate Laminate

35
5

Frame Frame

35 245
A-A B-B

1-V CURVES OF PV MODULE(490 W)

1000W/m?

800wW/m?

600W/m?

400W/m?

200W/m?

10 20 30 40
Voltage(V)

60

P-V CURVES OF PV MODULE(490W)

000W/m

800W/m?

600W/m?

400W/m?

200W/m?

10 20 30 40 50 60
Voltage(V)

ELECTRICAL DATA (STC)
Peak Power Watts-Pwax (Wp)* 480 ‘ 485 ‘ 490 ‘ 495 500 505
Power Tolerance-Pwmax (W) 0~+5
Maximum Power Voltage-Vwee (V) 42.0 422 42.4 42.6 42.8 43.0
Maximum Power Current-Iwep (A) 11.42 11.49 11.56 11.63 11.69 11.75
Open Circuit Voltage-Voc (V) 50.8 511 51.3 51.5 51.7 51.9
Short Circuit Current-Isc (A) 11.99 12.07 12.14 12.21 12.28 12.35
Module Efficiency nm (%) 20.1 20.3 20.5 20.7 20.9 21.1
STC: Irradiance 1000W/m?, Cell Temperature 25°C, Air Mass AMLS5.
*Measuring tolerance: +3%.

ELECTRICAL DATA (NMOT)
Maximum Power-Pwuax (Wp) 363 367 371 375 379 382
Maximum Power Voltage-Vwee (V) 39.6 39.8 40.0 40.2 40.4 40.6
Maximum Power Current-Iuee (A) 9.15 9.20 9.26 9.32 9.37 9.43
Open Circuit Voltage-Voc (V) 48.0 48.2 48.4 48.6 48.8 49.0
Short Circuit Current-Isc (A) 9.65 9.72 9.77 9.83 9.89 9.94
NMOT: Irradiance at B00W/m?, Ambient Temperature 20°C, Wind Speed 1m/s.

MECHANICAL DATA
Solar Cells
Cell Orientation

Module Dimensions

Monocrystalline
150 cells

2176 x1098x 35 mm (85.67 x 43.23 x 1.38 inches)

Weight 26.3kg (58.011b)
Glass 3.2mm (0.13 inches), High Transmission, AR Coated Heat Strengthened Glass
| Encapsulant Material EVA |
Backsheet White
| Frame 35 mm (1.38 inches) Anodized Aluminium Alloy |
| J-Box IP 68 rated |
Cables Photovoltaic Technology Cable 4.0mm? (0.006 inches?),
Portrait: N 280mm/P 280mm(11.02/11.02inches)
Landscape: N 1400 mm /P 1400 mm (55.12/55.12 inches)
Connector TS4
TEMPERATURE RATINGS MAXIMUMRATINGS
NMOT (Nominal Module Operating Temperature) | 41 C (£3C) Operational Temperature -40~+85C
Temperature Coefficient of Puax -0.36%/ C Maximum System Voltage 1500V DC (IEC)
Temperature Coefficient of Voc -0.26%/C Max Series Fuse Rating 20A
Temperature Coefficient of Isc 0.04%/C

(Do not connect Fuse in Combiner Box with two or more strings in parallel connection)

WARRANTY

12 year Product Workmanship Warranty

25 year Power Warranty
2% first year degradation
0.55% Annual Power Attenuation

(Please refer to product warranty for details)

PACKAGING CONFIGUREATION
Modules per box: 30 pieces

Modules per 40’ container: 600 pieces

Trinasolar

CAUTION: READ SAFETY AND INSTALLATION INSTRUCTIONS BEFORE USING THE PRODUCT.
© 2020 Trina Solar Co.,Ltd. All rights reserved. Specifications included in this datasheet are subject to change without notice.

Version number: TSM_EN_2020_APAC_A
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Reference No.: DL2016-038
Date: 03/05/2016

Declaration for Reflection Rate of Trina Solar Modules

To whom it may concern

Trina Solar hereby states that the reflection rate of ARC (anti-reflection coating) glass of the modules is less
than 6.5% under circumstances of perpendicularly incidental light.

Optical Properties of Glass

Light and energy transmittance

100% Approx.92.5% ~ 93%

Transmittance

Approx. 6%~6.5%

Reflection
p Approx. 1%

Absorption

Yours sincerely,

LY
~
Name: L=

Title:  Global Customer Care

Date:  April 29, 2016

Changzhou Trina Solar Energy Co. Ltd.
No 2 . Tianhe Road, Trina PV Industrial Park, New District,
Changzhou, Jiangsu, 213031 T: +865198548 2008 F: +865198517 6021 E: sales@trinasclarcom

6 of 41 DPC10-TS-ITEE0001-00



Trinasolor

TRINA SOLAR ENERGY DEVELOPMENT PTE LTD
80, Robinson road
#02-00, Singapore 068898

DECLARATION LETTER FOR ITALTHAI PER AOT SUVARNABHUMI AIRPORT ROOFTOP
PROJECT

To: Italthai Engineering Co., Ltd.

Add: 2034/124 Italthai Tower 29th Floor, New Petchburi Road, Bangkapi, Huay Kwang, Bangkok
10310 Thailand

This is to certify that the solar modules Vertex TSM DE18M(ll) 500w we offered for AOT Suvarnabhumi
airport rooftop project under quotation TED-Q22020-0629-5 is with MC4-EVO2 1500v connectors.

PV-KBT4-EVOZ/... PV-KST4-EVO2/...

Dave Wang
te: June 29th 2020.

7 of 41 DPC10-TS-ITEE0001-00



Reference No.: DL2020-045
Date: March 5th, 2020

Declaration for Bypass Diode

Module Type: PE15H, PEG15H.20, DE15H(ll), DE15M(ll), DE17M(ll), DEG15H.20(ll), DEG15M.20(ll),
DEG15MC.20(ll), DEG17M.20(Il), DEG17MC.20(Il)

Annex 1: Bypass diode datasheet

To whom it may concern,

This is to confirm that Trina solar have supplied above-mentioned types of modules from China.

Trina Solar hereby declares that the above-mentioned types of modules are using the Bypass diodes only
and not the Blocking diodes. Attaching the specification of Bypass diodes under below for your reference.

Yours Sincerely

, o
APAC Customer Service: lgosco é{?

8 of 41 DPC10-TS-ITEE0001-00
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ANNEX 1

[ ]
Trinasolar TS3045

General Rectifier Diodes

Features

# High surge Forward current capability

» High efficiency

» High purity, high temperature epoxy encapsulation for
anhanced mechanical strength and maoisture resistance
Guard ring for enhanced ruggedness and long term reliability
Solder dip 275 *C max. Ts, per JESD 22-B10G

of
L]

Typical Applications
Typical applicaticns are in switching power supplies, converters,
freewheeling diodes, and reverse battery protection.

Mechanical Data
® Pachkage: R-G
Molding compound meets UL B4 V-0 flammakbility
| rating, RoH 5-compliant
r‘ & Terminals: Tin plated leads. solderable per J-5TD-
002 and JESDZ2-B102
#® Polarity: Color band denctes cathode end

sMaximum Ratings (Ta=25T Unless otherwise specified

PARAMETER SYMBOL UNIT

Fepetitive Peak Reverse Voltage VRRM v 45
Average Rectfied Output Cwrent @80Hz sme wave, R- I 4
load, Ta=257C 30
Surge[Mon-repetitive)Forward Current §@680Hz half sine Es
wavz, 1 cycle, T3=257 FSM A 320
Curment Squared Time & ims<ted 3ms T=257T It A% 427
Storage Temperaturs Tshg T 55 ~4150
Junction Te LT IN DC F rd K F rd

unction Termmperabsre o3 iode-Fonwa T e EE 2200

Operations, without reverse bias, t <1 h (Fig. 1)1

NOTE
1} Meets the requirements of IEC 61215 Ed. 2 bypass diode thermal test.

mElectrical Characteristics ( Ta=25"C Unless otherwise specified )

TEST
PARAMETER SYMBOL
et CONDITIONS
Maximum instantaneous forsard voltage drop .
ber diode WEM v IFM=30.0A 0.6
VRM=VRRM
IRRM1 0.5
Paximum DC reverse cument at Ta=25T
rated DC blocking voltage per dioge I T un VEM=VERM =
RRMZ T.=100TC
m [ hermal Characteristics (Tz=257T Unless otherwise specified) R...
PARAMETER SYMBOL UNIT
[Thermal Resistance Between junction and case Raie W 1.5
1/3

9 of 41 DPC10-TS-ITEE0001-00
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Trinasolar

mCharacteristics (Typical)

Average Forward Output Curmrent (A)

Instantaneocus Forward Current (A)

FiG1do -Te Curve

Instantanecus Forward Voltage (V)

15.0) p——— 360
= 300
120 <
E 240
0.0 INDC E
§
a 120
T
6.0 g
Q
w120
==
30 E
]
D L - i | 0
0 50 100 0 200
Case Temperature (T)
FI53: Forward Voltage
100 7 gl
J
0 E 1
¥ s
¥ T
[ ;
E 1.0
(1
r :l H
- -
¥ <01
[
f B
f E
’ Ta=25T
04 0.0
] 0z 05 ns 1.0 12

213

FiG2-5urge Forward Current Capability

8.3ms Single Half Sine-Wave

JEDEC Method R

™

2 5 o 20 100
Mumber of Cycles

FIG4: Typical Reverse Characteristics

TiF125T

=
1l

[ %]
AL
Is}

=T

20 40 &0 & 10d
Percent of Rated Peak Reverse Voltage (%)
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Trinasolar

eOutline Dimensions

D

R-6

B

Dimensions in millimeters

3/3

R-E&

Diim Min Max
A 254 !
B 1.2 1.3
c 8.6 B.1
D 8.8 B.1
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Trlna{:z{]hjr Trina Solar Co.,Ltd

LIMITED WARRANTY FOR TRINA SOLAR BRAND CRYSTALLINE SOLAR PHOTOVOLTAIC MODULES
PS-M-0135 Rev. N May 1, 2020

Limited Warranty

Trina Solar Co., Ltd (“Trina Solar”) hereby grants the following limited Warranty to the first customer installing
(for its own use) (the “Buyer”) any of the specified (and no other) brand models listed below (the “Products”):

1) Warranted Products

This limited Warranty shall only apply to the following Products:

a) P-type Poly of Back Sheet Glass Products

(i)

TSM-***PA03, TSM-***PA05, TSM-***PA05.05, TSM-***PA05.08, TSM-***PA05A, TSM-***PA05A.05,
TSM-***PA05A.08, TSM-**PA14, TSM-**PA14A, TSM-***PA05.002, TSM-***PA05.052, TSM-
**PA05.082; TSM-***PC03, TSM-**PC05, TSM-**PC05.01, TSM-**PC05.05, TSM-***PC05.08,
TSM-***PC05A, TSM-***PC05A.05, TSM-***PC05A.08, TSM-***PC05B, TSM-***PC05B.05, TSM-
**PCO5B.08, TSM-**PC14, TSM-**PC14.08, TSM-***PC14A, TSM-**PC05A.002, TSM-
**PCO5A.052, TSM-**PC05A.082, TSM-***PC05A.003, TSM-***PC14.002, TSM-***PC14.082, TSM-
**PCO6, TSM-***PC06.08, TSM-**PCO5A.08(Il), TSM-**PC14(ll), TSM-**PC14.08(ll), TSM-
**PCO5A.002(11), TSM-***PC05A.052(I), TSM-**PC05A.082(Il), TSM-**PC14.002(Il), TSM-
**PC14.082(1);TSM-**PD05, TSM-***PD05.05, TSM-***PD05.08, TSM-***PD05.50, TSM-
**pPD05.002, TSM-***PD05.052, TSM-***PD05.082, TSM-***PD14, TSM-***PD14.08, TSM-
**PD14.002, TSM-**PDO5(Il), TSM-***PD05.05(Il), TSM-**PD05.08(1l), TSM-***PD14(ll), TSM-
**pPD14.08(1l); TSM-**PD05.00S, TSM-**PD05.05S, TSM-***PD05.08S, TSM-***PD05.05U, TSM-
**PD05.08U, TSM-***PD05.00C, TSM-***PD05.05C, TSM-***PD05.08C, TSM-***PD05.00D, TSM-
**PD05.05D, TSM-***PD05.08D, TSM-***PD14.00C, TSM-***PE05A, TSM-**PE05A.08,  TSM-
**PE14A, TSM-**PE14A.08, TSM-**PE05A(Il), TSM-**PE05A.08(Il), TSM-**PE14A(ll), TSM-
**PE14A.08(I1), TSM-***PEO5H, TSM-**PEO5H.08, TSM-***PE14H, TSM-***PE14H.08, TSM-
**pDO5H, TSM-**PD14H, TSM-***PDO5HB.09,TSM-***PE15H, TSM-**PE15H.08, TSM-
**PE15H.09, TSM-***PE06H, TSM-**PEO6H.08, TSM-***PE06H.09, TSM-**PE15A, TSM-
**PE15A.08, TSM-**PE15A.09, TSM-***PE06A, TSM-***PE06A.08, TSM-***PE06A.09, TSM-
**PDOGH, TSM-**PDO6H.05, TSM-***PDO6H.08, TSM-***PD06H.09, TSM-**PD15H, TSM-
**PD15H.08, TSM-**PD15H.09,;

TSM-***PA05.10, TSM-***PA05.15, TSM-***PA05.18, TSM-**PA05A.10, TSM-***PA05A.15, TSM-
**PAO5A.18; TSM-***PC05.10, TSM-***PC05.15, TSM-***PC05.18, TSM-**PC05A.10, TSM-
**PCO5A.15, TSM-**PC05A.18, TSM-***PC05A.10(l), TSM-***PC05A.15 (Il), TSM-**PC05A.18
(I1;TSM-***PD05.T0, T TSM-***PD05.T8, TSM-***PD05.10, TSM-***PD05.15, TSM-***PD05.18, TSM-
**PD14.T0, TSM-**PD14.T8, TSM-**PD14.10, TSM-**PD14.15, TSM-**PD14.18, TSM-
**pD5.TO(Il), TSM-**PD05.T8(Il), TSM-**PD14.T0(Il), TSM-***PD14.T8(ll); TSM-**PE05A.TO,
TSM-**PEQ5A.T8, TSM-***PE05A.T9, TSM-**PE14A.TO, TSM-***PE14A.T8, TSM-***PE14A.T9,
TSM-**PE14B.TO, = TSM-**PE14B.T8,  TSM-***PE14B.T9,  TSM-**PE14B.TO(ll), = TSM-
***PE14B.T8(1l), TSM-***PE14B.T9(Il), TSM-***PE14HB.T0, TSM-***PE14HB.T8, TSM-***PE14HB.T9
TSM-**PE14HB.TO(Il), TSM-**PE14HB.T8(Il), TSM-**PE14HB.T9(Il), TSM-**PE05A.TO(Il), TSM-
**pEOSA.T8(Il), TSM-**PE0OSA.T9(Il), TSM-**PE14A.TO(Il), TSM-**PE14A.T8(ll), TSM-
**PE14A.TO(Il), TSM-**PEO5H.TO, TSM-***PEO5H.T8, TSM-***PEO5H.T9, TSM-***PEO5H.TO(I),
TSM-**PEQ5H.T8(Il), TSM-**PEO5H.T9(ll), TSM-**PE14H.TO, TSM-**PE14H.T8, TSM-
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**PDO5H.TO, TSM-***PDO5H.T8, TSM-***PD14H.T0, TSM-***PD14H.T8, TSM-***PD0O5HB.T9, TSM-
**PE15H.TO, TSM-**PE15H.T8, TSM-**PE15H.T9, TSM-**PE06H.T0, TSM-***PE06H.T8, TSM-
**PEOGH.T9, TSM-***PE06H.TO(Il), TSM-***PE06H.T8(Il), TSM-**PEO6H.T9(Il), TSM-***PE15A.T0,
TSM-**PE15A.T8, TSM-***PE15A.T9, TSM-***PE0BA.TO, TSM-***PE0BA.TO, TSM-***PE0BA.TS,
TSM-***PE06A.T9, TSM-**PD0O6H.TO, TSM-***PDO6H.T8, TSM-**PDO6H.T9, TSM-***PD15H.T0,
TSM-**PD15H.T8, TSM-***PD15H.T9.

b) P-type Mono PERC of Back Sheet Glass Products

(i)

TSM-**DA01, TSM-***DA01.05, TSM-**DA01A, TSM-***DA01A.05, TSM-***DA01A.08, TSM-
**DA03, TSM-***DA05, TSM- ***DA01A.002, TSM-***DA01A.052, TSM-***DA01A.082; TSM-***DCO01,
TSM-**DC01.01, TSM-***DC01.05, TSM-***DCO1A, TSM-**DC01A.05, TSM-DC01A.08, TSM-
**DC03, TSM-***DCO05, TSM-***DC80, TSM-***DC80.08, TSM-***DC01A.002, TSM-***DCO1A.052,
TSM-**DC01A.082, TSM-**DC05A, TSM-***DC05A.05, TSM-***DC05A.08, TSM-***DCO05A.002,
TSM-***DC05A.052, TSM***DC05A.082; TSM-***DC06, TSM- ***DC06.08, TSM-***DCO3A(Il), TSM-
**DCO3A.05(l), TSM-**DCO03A.08(Il),  TSM-**DCO5A(ll),  TSM-***DCO5A.05(Il),  TSM-
**DCO5A.08(Il), TSM-***DCO05A.002(l), TSM-***DC05A.052(I), TSM- **DCO05A.082(Il), TSM-
**DC06.08(11);TSM-**DD05A(Il), TSM-***DD05A.05(1l), TSM-***DD05A.08(1l), TSM-***DD14A(ll),
TSM-***DD14A.08(1l), TSM-***DD05A.052(1l), TSM-***DD05A.082(1l), TSM-***DD05A.05S(Il), TSM-
**DDO5A.08S(Il), TSM-***DD05A.05U(Il), TSM-***DD05A.08U(Il), TSM-***DE05A (Il), TSM-
**DEQ5A.08(1l), TSM-***DE14A(Il), TSM-***DE14A.08(1l),TSM-**DEO5H(Il), TSM-**DE05H.08(Il),
TSM-***DE14H(Il), TSM-**DE14H.08(ll), TSM-***DDO5H(Il), TSM-***DD14H(Il);TSM-***DE06H(I),
TSM-***DE06H.08(Il), TSM-***DE06H.09(Il), TSM-**DEOBM(Il), TSM-**DE06M.08(Il), TSM-
**DEO6M.09(Il), ~ TSM-**DDO6M.08(Il), ~ TSM-**DE15H(ll),  TSM-***DE15H.08(Il),  TSM-
**DE15H.09(I1), TSM-**DE15M(Il), TSM-**DE15M.08(1l), TSM-***DE15M.09(1l), TSM-***DEOBA(II),
TSM-***DEO06A.08(Il), TSM-**DE06A.09(Il), TSM-**DE15A(Il), TSM-**DE15A.08(ll), TSM-
**DE15A.09(11), TSM-***DD15M (I1), TSM-***DD15M.08 (II), TSM-***DD15M.09 (Il), TSM-***DD06M
(Il), TSM-**DD06H (ll), TSM-***DD06H.08 (Il), TSM-**DD15H (Il), TSM-***DD15H.05 (Il), TSM-
**DD15H.08 (Il), TSM-"**DE15X(Il), TSM-**PE15H(Il), TSM-**PE06H(Il), TSM-***PE15M(ll), TSM-
*+PEOBM(I1), TSM-**PE17H(Il), TSM-**PE08H(Il), TSM-***PE17M(ll), TSM-***PEO8M(II);

TSM-***DA01A.10, TM-***DA01A.15, TSM-***DA01A.18, TSM-***DC01A.10, TSM- **DCO1A.15,
TSM-***DCO01A.18, TSM-***DDO05A.TO(Il), TSM-**DD05A.T8(Il), TSM-***DD14A.TO(Il), TSM-
**DD14A.T8(Il), TSM-**DEO5A.TO(Il), TSM-***DE05A.T8(Il), TSM-**DE0O5A.T9(Il), TSM-
**DE14A.TO(Il), TSM-**DE14A.T8(ll), TSM-**DE14A.T9(Il), TSM-**DE14B.TO(l), TSM-
**DE14B.T8(l), ~ TSM-**DE14B.T9(Il),TSM-**DEO5H.TO(Il), =~ TSM-***DEO5H.T8(Il), =~ TSM-
**DE14H.TO(Il), TSM-**DE14H.T8(Il), TSM-**DE14H.T9(Il), TSM-**DDO5H.TO(Il), TSM-
*+DDO5H.T8(Il), ~ TSM-**DD14H.TO(Il),  TSM-**DD14H.T8(Il), TSM-***DEO6H.TO(Il), ~ TSM-
**DEOBH.T8(Il),  TSM-**DEO6H.T9(ll),  TSM-**DEO06H.18(Il),TSM-***DEO6M.TO(Il),  TSM-
*+DEOBM.T8(Il),  TSM-***DE06M.TY(II),TSM-**DD06M.T8(Il),  TSM-**DE15H.TO(lIl), ~ TSM-
**DE15H.T8(Il), TSM-**DE15H.T9(Il), TSM-***DE15M.TO(ll), TSM-**DE15M.T8(ll), TSM-
*+*DE15M.T9(Il), TSM-***DE0BA.TO(Il), TSM-**DE0BA.T8(Il), TSM-***DE0BA.TY(Il), TSM-
*+*DE15A.TO(Il), TSM-**DE15A.T8(ll), TSM-**DE15A.T9(Il), TSM-**DE15B.TO(Il), TSM-
**DE15B.T8(Il), TSM-***DE15B.T9(ll), TSM-**DD15M.TO(Il), TSM-**DD15M.T8(ll), TSM-
**DD15M.TO(Il), TSM-***DDO06M.18(Il), TSM-**DDO6M.TO(Il), TSM-**DDO6M.T8(Il), TSM-
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d)

e)

**DDOBM.TO(Il), TSM-**DDOBH.TO(Il), TSM-**DDO6H.T9(Il), TSM-***DDO6H.T8(Il), TSM-
**DDO6H.18(1l), TSM-**DDO6A.TO(Il), TSM-***DDO6A.T8(ll), TSM-***DDO6A.T9(Il), TSM-
**DD15A.TO(Il), TSM-**DD15A.T8(Il), TSM-***DD15A.T9(Il), TSM-***PE15H.TO(Il), TSM-
**PEOBH.TO(Il), TSM-**PE15M.TO(Il), TSM-**PE0OBM.TO(Il), TSM-**PE17H.TO(ll), TSM-
»+PEQ8H. TO(II), TSM-**PE17M.TO(Il), TSM-***PE08M.TO(II);

(iii) TSM-**DD0BM.05(II), TSM-***DD06H.05 (Il);

(iv) TSM-***DE08M(Il), TSM-***DE08M.08(Il), TSM-***DD08M(Il), TSM-***DD08M.08(ll),  TSM-
**DE17M(Il), TSM-**DD17M(Il), TSM-***DE17M.08(ll), TSM-***DD17M.08(1l), TSM-***DE18M(ll) ,
TSM-***DD18M(ll), TSM-***DE18M.08(1l) , TSM-***DD18M.08(ll);

(v) TSM-***DE0SM.TO(Il), TSM-**DE17M.TO(Il), TSM-***DDO8M.TO(Il), TSM-**DD17M.TO(ll), TSM-
**DEOSM.T8(Il), TSM-**DE17M.T8(ll), TSM-**DDO8M.T8(ll), TSM-**DD17M.T8(ll), TSM-
*+DE18M.TO(Il) , TSM-**DD18M.TO(Il), TSM-***DE18M.T8(Il) , TSM-***DD18M.T8(ll).

P-type Polycrystalline of Duomax Products

(i) TSM-**PDG5, TSM-***PDG5.07, TSM-***PDG5.50, TSM-***PEG5, TSM-**PEG5.07, TSM-
**PEG5.50, TSM-**PEG14, TSM-**PEG14(ll), TSM-***PEG40.40, TSM-***PEG40.47, TSM-
**PEG40.07, TSM-***PEG5.40, TSM-***PEG5.47, TSM-***PEG14.40, TSM-***PEG14.47, TSM-
**PEG5H,  TSM-*PEG14H, TSM-**PEG5H.40,TSM-***PEG5H.07, TSM-***PEG5H.47,TSM-
**PEG14H.40,TSM-**PEG14H.07, TSM-**PEG14H.47, = TSM-**PEG5H(Il), TSM-***PEG5H.40(1l),
TSM-***PEG5H.07(ll),TSM-**PEG5H.47(ll), TSM-**PEG14H(Il), TSM-***PEG14H.40(ll), TSM-
**PEG14H.07(I), TSM-**PEG14H.47(ll), TSM-***PEG15H, TSM-***PEG15, TSM-***PEG15H(lI),
TSM-**PEG15(ll), TSM-***PEG6H, TSM-***PEG6, TSM-**PEG6(Il), TSM-**PEG15M (ll), TSM-
***PEG6M (II);

(i) TSM-**PEG5.20, TSM-***PEG5.27, TSM-***PEG14.20, TSM-**PEG5H.20, TSM-***PEG5H.27,
TSM-***PEG14H.20,TSM-***PEG14H.27, TSM-***PEG5H.20(1l), TSM-***PEG5H.27(ll), TSM-
**PEG14H.20(Il), TSM-**PEG14H.27((Il), TSM-**PEG15H.20, TSM-***PEG15.20, TSM-
**PEG15H.20(1l), TSM-***PEG15.20(ll), TSM-**PEG6H.20, TSM-***PEG6.20, TSM-***PEG6.20(ll).

P-type Mono PERC of Duomax Products

(i) TSM-***DEG40.07(Il), TSM-***DEG5(Il), TSM-***DEG5.07(11), TSM-***DEG14(Il), TSM-**DEG14.07(ll),
TSM-***DEG40.47(ll), TSM-***DEG5.40(ll), TSM-**DEG5.47(ll), TSM-***DEG14.40(ll), TSM-
***DEG14.47(ll), TSM-***DEG5H(Il), TSM-***DEG14H(ll), TSM-***DEG5H(Il), TSM-*** DEG5H.40(Il),
TSM-***DEG5H.07(ll), TSM-**DEG5H.47(Il), TSM-**DEG14H(Il), TSM-***DEG14H.40(ll), TSM-
**DEG14H.07(Il), TSM-***DEG14H.47(ll), TSM-**DEG6H(ll), TSM-***DEG6M(Il), TSM-
***DDG6M(I), TSM-***DEG15H(ll), TSM-***DEG15M(ll), TSM-***DDG6H(ll), TSM-***DEG6(Il), TSM-
***DEG15(lI);

(i) TSM-***DEG14.20(ll), TSM-***DEG5.20(ll),TSM-***DEGS5.27(1l), TSM-***DEGS5H.20(ll), TSM-
**DEG5H.27(Il), TSM-*** DEG14H.20(Il), TSM-**DEG14H.27(ll), TSM-***DEG6H.20(ll), TSM-
**DEG6M.20(Il), TSM-**DEG15H.20(Il), TSM-**DEG15M.20(ll), TSM-***DDG6M.20(Il), TSM-
***DDG6H.20(ll), TSM-***DEG6.20(Il), TSM-***DEG15.20(ll);

(i) TSM-***DEG8M.20(ll), TSM-***DEG17M.20 (Il), TSM-***DEG18M.20 (II).

P-type Mono PERC of Duomax Twin Products
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(i) TSM-**DEG5C.07(ll), TSM-**DEG14C.07(ll), TSM-**DEG5C(Il), TSM-**DEG14C(ll), TSM-
**DEG5HC(Il), TSM-**DEG5HC.07(1l), TSM-**DEG14HC(Il), TSM-** DEG14HC.07(ll), TSM-
**DEG15HC(Il), TSM-**DEG15MC(Il), TSM-**DEGBHC(Il), TSM-***DEG6MC(Il), TSM-
**DEG15C(Il), TSM-***DEG15C.07(l);

(i) TSM-**DEG5C.27(Il), TSM-**DEG14C.27(Il), TSM-***DEG5C.20(1l), TSM-***DEG14C.20(Il), TSM-
**DEGS5HC.20(1l), TSM-**DEG5HC.27(Il), TSM-***DEG14HC.20(Il), TSM-***DEG14HC.27(ll), TSM-
**DEG15HC.20(Il), TSM-**DEG15MC.20(Il), TSM-**DEG6HC.20(l), TSM-**DEG6MC.20(Il),
TSM-**DEG6C.20(1l), TSM-***DEG6C.20(Il), TSM-**DEG15C(Il), TSM-***DEG15C.20(1l), TSM-
**DEG15MC.27(1l);

(i) TSM-**DEG8MC.20 (Il), TSM-**DEG17MC.20(Il) , TSM-***DEG18MC.20 (Il) ,

f) N-type Mono of Duomax Twin Products
(i) TSM-**NEG16MC(Il), TSM-**NEG7MC(II);
(i) TSM-***NEG15MC.20(ll), TSM-**NEG16MC.20(1l), TSM-**NEG7MC.20(1l), TSM-
**NEG15XC.20(ll).

Note: The “***” placeholder stands in each case for the power indication set out in the relevant Product
Data Sheet (for example “TSM-285PEO6H”).

2) Rules of use and application for Products listed under Sec. 1)

Trina Solar has set out certain rules of use and application for the Products (please see Appendix: "Rules
of application for climatic modules") to ensure the functionality, durability and performance under different
climatic circumstances.

Only for Products listed under Sec. 1) c¢), d), e), f) can be installed on water surface floating systems;
For Products not used in accordance with the rules determined in this Appendix, Trina Solar will not

undertake this limited Warranty. Any consequences, risks, losses or damages caused by any violations of
the Buyer to the "Rules of application for climatic modules” shall be borne by the Buyer solely.

Environment Temperature Relative Humidity Irradiance
kwh/m2

1) Annual average RH >
Annual average temperature > 23°C 70%
High temperature and high humidity °

area .
Monthly minimum temperature > 18°C | Monthly minimum average

RH > 60%
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2)

High temperature difference and

Desert and gobi region / >1800
high irradiation area
3) < -10°C (Monthly minimum
Gelid area (Low irradiation) / <1400
temperature)
4)| Normal Not listed in Nr. 1 to 3 before

3) Warranty

a)

b)

10 Year Limited Product Warranty

For the Products listed under Sec. 1) c) (i), d) (i), e) (i), f) (i) Trina Solar warrants that for a period of
ten years commencing on the Warranty Start Date (as defined in Sec. 4)) there will be no defects in
material workmanship or manufacture that materially impede the power generation functioning of the
Products.

This Limited Product Warranty covers glass breakage provided that there was no external cause of
breakage (i.e. only breakage caused by the glass itself or the module is covered).

Any deterioration in the appearance of the Products (including, without limitation, any scratches, stains,
mechanical wear, rust, mold, deformation or discoloration) or any other changes to the Products which
occur after delivery (Incoterms 2020) to the Buyer, do not constitute a defect under this Limited Product
Warranty.

12 Year Limited Product Warranty

For the Products listed under Sec.1) a), b), ¢) (i), d) (i), (iii), e) (ii), (iii), f) (ii) Trina Solar warrants that
for a period of twelve years commencing on the Warranty Start Date (as defined in Sec. 4)) there will
be no defects in material, workmanship or manufacture that materially impede the power generation
functioning of the Products.

This Limited Product Warranty covers glass breakage provided that there was no external cause of
breakage (i.e. only breakage caused by the glass itself or the module is covered).

Any deterioration in the appearance of the Products (including, without limitation, any scratches, stains,
mechanical wear, rust , mold, deformation or discoloration) or any other changes to the Products which
occur after delivery (Incoterms 2020) to the Buyer, do not constitute a defect under this Limited Product
Warranty.

25 Year Limited Power Output Warranty for Back Sheet Glass Products

In addition, for the Products listed under Sec.1) a), b) Trina Solar warrants that for a period of twenty-
five years commencing on the Warranty Start Date (as defined in Sec. 4)) the loss of power output
relating to the initial guaranteed power which is defined as Peak Power Watts Pmax(Wp) plus Peak
Power Watts Pmax(Wp) multiplied by the lower limit of the Power Output Tolerance Pmax(%) — as
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d)

specified in the relevant Product Data Sheet and measured at Standard Test Conditions (STC:
irradiation 1000w/m?2, temperature 25°C, AM 1.5) for the Products shall not exceed and measurement
shall either be carried out by Trina Solar or by a third-party testing institute recognized by Trina Solar
and the Buyer:

o for P-type Poly Products (as defined in Sec. 1) a)): 2.5% in the first year; from the 2nd year to the
25th year, the average annual power decline will be no more than 0.65%; by the end of the 25th
year, the actual power output will be no less than 81.9%;

o for P-type Mono PERC Products (as defined in Sec. 1) b) (i), (ii), (iii)): 2.5% in the first year; from
the 2nd year to the 25th year, the average annual power decline will be no more than 0.6%; by
the end of the 25th year, the actual power output will be no less than 83.1%.

o for P-type Mono PERC Products (as defined in Sec. 1) b) (iv), (v)): 2 % in the first year; from the
2nd year to the 25th year, the average annual power decline will be no more than 0.55 %; by the
end of the 25th year, the actual power output will be no less than 84.8 %;

(Remark: According to STC, measurement system uncertainty should be included in all actual power
output measurements.)

30 Year Limited Power Output Warranty for Dual Glass Products

In addition, for the Products listed under Sec.1) c), d) and the front side (without J-Box) of the Products
listed under Sec. 1) e), f) Trina Solar warrants that for a period of thirty years commencing on the
Warranty Start Date (as defined in Sec. 4)) the loss of power output relating to the initial guaranteed
power which is defined as Peak Power Watts Pmax(Wp) plus Peak Power Watts Pmax(Wp) multiplied
by the lower limit of the Power Output Tolerance Pmax(%) — as specified in the relevant Product Data
Sheet and measured at Standard Test Conditions (STC: irradiation 1000w/m?, temperature 25°C, AM
1.5) for the Products shall not exceed and measurement shall either be carried out by Trina Solar or
by a third-party testing institute recognized by Trina Solar and the Buyer:

e for P-type Poly Duomax Products (as defined in Sec. 1) c),for P-type Mono PERC Duomax
Products (as defined in Sec. 1) d) (i), (ii), for the front side (without J-Box) of P-type Mono PERC
Duomax Twin Products (as defined in Sec.1) e) (i) (ii)): 2.5 % in the first year; from the 2nd year
to the 30th year, the average annual power decline will be no more than 0.5%; by the end of the
30th year, the actual power output will be no less than 83%;

e for P-type Mono PERC Duomax Products (as defined in Sec. 1) d) (iii), for the front side (without
J-Box) of P-type Mono PERC Duomax Twin Products (as defined in Sec.1) e) (iii)): 2 % in the first
year; from the 2nd year to the 30th year, the average annual power decline will be no more than
0.45 %; by the end of the 30th year, the actual power output will be no less than 85 %;

o for the front side (without J-Box) of N-type Mono Duomax Twin Products (as defined in Sec.1) f)):
1.5% in the first year; from the 2nd year to the 30th year, the average annual power decline will
be no more than 0.5%; by the end of the 30th year, the actual power output will be no less than
84%.

(Remark: According to STC, measurement system uncertainty should be included in all actual power
output measurements.)
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4) Warranty Start Date
The Warranty Start Date is the date of installation of the Products or three months after the delivery
(Incoterms 2020) of the Products to the Buyer, whichever date is earlier.

5) Exclusions and Limitations
This limited Warranty does not apply to any Products which have been subject to:

a)

b)

d)

e)
f)
9)
h)

i)
)

)

Failure to pay the purchase price towards Trina Solar or its subsidiaries which have put the module
on the market even though (i) the payment was due and (ii) the direct customer who has obtained the
module from Trina Solar or its subsidiary (,Direct Customer®) is not entitled to withhold the purchase
price or parts of the purchase price. Trina Solar must inform the Buyer about the non-payment and
provide the name and the full address of the Direct Customer which has failed to pay the module. In
case that Trina Solar can reject the claims under this limited Warranty based on this provision, the
Buyer can deposit the amount not paid in order to trigger the limited Warranty claims;

Failure to provide proof of purchase or product information;

Failure to comply with the requirements of Trina Solar’s user manual or rules of use and application
for the Products (as defined in Sec. 2) and Appendix;

Failure to carry out proper operation and maintenance (including but not limited to operation and
maintenance requirements requested by Trina Solar’s applicable user manual or other applicable local
laws and regulations of the place of installation);

Service by service technicians who are not qualified under the relevant law and/or applicable
regulations at the place of installation;

Change, erasure or illegible-made of the Product's type, nameplate or serial number (other than by
any act or omission of Trina Solar);

Installation on mobile units (except photovoltaic tracking system), such as vehicles, ships or offshore-
structures(except water surface floating systems pursuant to Sec 2) ;

Exposure to voltage in excess to the maximum system voltage or power surges;

defective components in the construction on which the module is mounted;

Exposure to mold discoloration or similar external effects;

unauthorized modifications:

i) Operation/maintenance by use of unauthorized spare parts;

ii) Application under extreme environmental conditions or rapid changes in such environments
resulting in corrosion, oxidation, or affected by chemical products;

i) Other acts beyond Trina Solar’s reasonable control (including direct or indirect damage by war, fire,
flood, hurricane, volcanic eruption, surface collapse, debris flow, lightning, earthquake, heavy snowfall,
hailstone, strong breeze etc.);

Use of the Products in such a manner as to infringe Trina Solar's or any third party's intellectual
property rights (including but not limited to patents, trademarks, etc.);

m) Any subsequent sale of the Products from a country where Trina Solar was first marketed to another

country without the consent of Trina Solar ("Prohibition of Parallel Import"). But the Prohibition of
Parallel Import does not apply to the sales within the European Union ("EU"), where the sale of
Products from one EU country to another does not require the consent of Trina Solar. However, the
consent of Trina Solar must be obtained for the sale of Products from outside the EU to an EU country
or from an EU country to outside the EU.

only for Buyers located in Australia applies: This limited Warranty is only valid for Products from
authorized Australian resellers. Buyers may contact the Customer Support office in their region (as
detailed in Sec. 8)) for details of authorized Australian resellers.
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o) only for Buyers located in the US applies: This limited Warranty is only valid for Products from
authorized US resellers. Buyers may contact the Customer Support office in their region (as detailed
in Sec. 8)) for details of authorized US resellers.

p) only for Buyers located in Japan applies: This limited Warranty is only valid for Products from
authorized Japanese resellers. Buyers may contact the Customer Support office in their region (as
detailed in Sec. 8)) for details of authorized Japanese resellers.

6) Repair, Replacement or Refund Remedy
a) As Buyer’s sole and exclusive remedy under this limited Warranty (though the Buyer should note Sec.
6) d) regarding the potential existence of other statutory rights and Sec. 6 e) for Australian Buyers)
Trina Solar will, at its sole discretion, either, with regard to the applicable Products:

(i) determine a maintenance plan and repair the defective Products; or

(i) refund the difference value between the actual STC power and the warranty power of the defective
products (Difference value = The market price at the moment of raising limited Warranty claims
(per watt) * (sum of the remaining theoretical warranty power according to Sec. 3) c), d) - sum of
STC power actually measured according to Sec. 3) ¢), d)); or

(ii) refund the salvage value of the defective Products. For purposes of this limited Warranty salvage
value = The market price at the moment of raising warranty claim (unit price per watt) * the original
guaranteed nameplate power * remaining warranty period (year) / original total warranty period by
Trina Solar; or

(iv) provide free Products to make up for the difference between the actual STC power of defective
Products and the warranty power (Difference power = sum of the remaining theoretical warranty
power according to Sec. 3) c¢), d) - sum of STC power actually measured according to Sec. 3) c),
d)); or

(v) replace the defective Products or part thereof by new or remanufactured Products at no charge.
The total nominal power of the replaced Products shall not be less than the total remaining
theoretical warranty power of the defective Products. Trina Solar reserves the right to provide
similar Products in replacement of the defective Products if the defective Products are
discontinued or otherwise unavailable.

During the warranty period of Sec. 3) a) and b), in the event that Trina Solar opts for option under Sec.
6) a) (i), Trina Solar shall bear the costs for repairing and all reasonable insurance and transportation
charges (except air freight), customs clearance and any other reasonable costs for shipping the
repaired Products to the Buyer (the Buyer may claim reimbursement by Trina Solar for these charges
by providing an invoice from the relevant service provider to Trina Solar that these charges were
incurred). The costs and other related expenses for the removal, repack, installation or reinstallation
shall remain with the Buyer. Beyond the warranty period of Sec. 3) a) and b), Buyer shall bear all
reasonable costs of materials, labor, freight, clearance, removal, repack, installation or reinstallation
whatsoever related to repairing.

In the event that Trina Solar opts for option under Sec. 6) a) (iv), (v), Trina Solar shall bear all
reasonable insurance and transportation charges (except air freight), customs clearance and any other
reasonable costs for shipping the replaced Products to the Buyer (the Buyer may claim reimbursement
by Trina Solar for these charges by providing an invoice from the relevant service provider to Trina
Solar that these charges were incurred). The costs and other related expenses for the removal, repack,
installation or reinstallation shall remain with the Buyer.
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7)

8)

b)

c)

d)

Defect Products or end of lifetime Products shall be disposed if legally permissable by the Buyer in
accordance with local applicable laws or regulations, unless Trina Solar agrees or where legally
mandatory takes them back. If Trina Solar decides or where legally mandatory takes the defective
products back, the goods property of these products shall belong to Trina Solar without any limitation.

The limited Warranty periods as defined in Sec. 3) a), b), c), d) shall not extend or renew upon the
repair or replacement of defective Products by Trina Solar. The limited Warranty period for replaced
or repaired Products is the remainder of the limited Warranty period on the original new Products.

All other claims under this limited Warranty against Trina Solar shall be excluded. Under this limited
Warranty, Trina Solar is not responsible for any special, incidental or consequential damages
(including loss of profits, business interruption, loss of power generation, harm to goodwill or business
reputation, or delay damages) whether such claims are based in contract, warranty, negligence or
strict tort. This exclusion applies to the extent permissible by law, and even if the remedies set forth
below herein are deemed to have failed of their essential purpose.

YOU MAY HAVE SPECIFIC LEGAL RIGHTS OUTSIDE THIS LIMITED WARRANTY, AND YOU MAY
ALSO HAVE OTHER RIGHTS THAT VARY FROM STATE TO STATE. THIS LIMITED WARRANTY
DOES NOT AFFECT ANY ADDITIONAL RIGHTS YOU HAVE UNDER LAWS IN YOUR
JURISDICTION GOVERNING THE SALE OF CONSUMER GOODS, INCLUDING WITHOUT
LIMITATION, NATIONAL LAWS IMPLEMENTING EC DIRECTIVE 99/44 OR PURSUANT TO THE
MAGNUSON MOSS WARRANTY ACT. SOME STATES DO NOT ALLOW THE EXCLUSION OR
LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE LIMITATIONS OR
EXCLUSIONS IN THIS LIMITED WARRANTY STATEMENT MAY NOT APPLY.

The following statement applies to Buyers that are "Consumers" within the meaning of the Australian
Consumer Law:

“Our goods come with guarantees that cannot be excluded under the Australian Consumer Law. You
are entitled to a replacement or refund for a major failure and for compensation for any other
reasonably foreseeable loss or damage. You are also entitled to have the goods repaired or replaced
if the goods fail to be of acceptable quality and the failure does not amount to a major failure.”

Rights and Remedies against Third Parties

This limited Warranty shall be construed as a separate warranty and independent from any other
contractual arrangement with third parties relating to the Products. It shall not affect any rights, obligations
and remedies of the Buyer, if any, with regard to third parties for defects or non-conformity or non-
compliance of the Products, notwithstanding its legal basis. The rights and remedies provided hereunder
are in addition to any other rights and remedies against third parties to which the Buyer may be entitled
by agreements with such third parties or by law.

Claims Procedure, Notice Periods, Expiration of Limited Warranty Claims and Limitations.

a)

The Buyer shall notify Trina Solar under this limited Warranty using Trina Solar's Customer Service
Portal at the web address http://customerservice.trinasolar.com; alternatively by letter or facsimile.
The notification shall specify the claim and, without limitation, include proof for the purchase
(purchasing invoices indicating purchase date, Products, serial numbers) and for the defect or
malfunction (i.e. related to transport, storage, installation and operation) of the Products. The contact
customer support center for the regions are:
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9)

b)

d)

Europe Customer Support

Trina Solar (Schweiz) AG

Birkenweg 4

8304 Wallisellen, Switzerland

T +41 43 299 68 00

F +41 43 299 68 10
http://customerservice.trinasolar.com

Australia and New Zealand Customer Support
Trina Solar (Australia) Pty Ltd

Level 35, 60 Margaret Street,

Sydney NSW 2000, Australia

T +61 (0)2 9199 8500

F +61 2 9199 8006
http://customerservice.trinasolar.com

Americas Customer Support

Trina Solar (U.S.), Inc.

100 Century Center, Suite 501,

San Jose CA 95112, USA

T +1 800696 7114

F +1 800 696 0166
http://customerservice.trinasolar.com

Japan Customer Support

Trina Solar (Japan) Limited

World Trade Center Building 21F
4-1, Hamamatsu-cho, 2-chome,
Minato-ku, Tokyo, Japan, 105-6121
T +81-3-3437-7000

F +81-3-3437-7001

http://customerservice.trinasolar.com

Rest of World (ROW) Customer Support
Trina Solar Co.,Ltd

No. 2 Trina Road, Trina PV Industrial Park,
New District, Changzhou, Jiangsu,

P.R. China, 213031

T +86 519 8548 2008

F +86 519 8517 6021
http://customerservice.trinasolar.com

Any dispute on technical facts relating to claims brought under this limited Warranty for defects of
Products shall be determined by expert determination. Trina Solar and the Buyer will, at the Buyer’s
or Trina Solar’s request, jointly appoint as independent expert and appraiser a reputable researcher
from a first-class test-institute such as Fraunhofer ISE in Freiburg, TUV Rheinland, TUV SUD or ASU
Arizona State University, and so on (“Technical Expert”). The determination by such Technical Expert
shall be final, conclusive, binding and enforceable in any proceeding brought hereunder. The
Technical Expert shall (i) act as an expert recognized by Trina Solar; (ii) allow the parties a reasonable
opportunity to make representations and counter-representations; (iii) take those representations and
counter-representations into account; and (iv) if required by either party give written reasons for his or
her determination.

Any claim for breach of this limited Warranty must be brought within two (2) months after discovery of
the breach.

The return of any defective Products will not be accepted unless prior written authorization has been
given by Trina Solar.

Force Majeure

Trina Solar shall not be responsible or liable in any way to the Buyer for any non-performance or delay in
Trina Solar's performance under this limited Warranty due to occurrences of force majeure such as war,
riots, strikes, unavailability of suitable and sufficient labor, material, or capacity or technical or yield failures
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and any unforeseen event beyond its control, including, without limitation, any technological or physical
event or condition which is not reasonably known or understood at the time of the sale of the defective
Products or the notification of the relevant limited Warranty claim under this limited Warranty.

10) Warranty Assignment
This limited Warranty is transferrable when the Products remain installed in their original installation
location.

11) Validity
This limited Warranty shall apply to Products delivered to the Buyer on or after 1t of May 2020 (Incoterms
2020). This limited Warranty shall be valid until a new revision is issued by Trina Solar.

12) No Other Express Warranty
Except as otherwise provided by applicable statutory law (cf. Sec. 6) d) and 6 e)) or unless modified in
writing and signed by an officer of Trina Solar, the limited Warranty set forth herein is the only express
warranty (whether written or oral) by Trina Solar applicable to the Products and no one is authorized to
restrict, expand or otherwise modify this limited Warranty.

13) Miscellaneous
If any provision of this limited Warranty is held invalid, unenforceable or contrary to law then the validity of
the remaining provisions of this limited Warranty shall remain in full force and effect.

14) Limitation of Liability
To the maximum extent permitted by applicable law, Trina Solar's aggregate liability according to this
limited Warranty shall not exceed the purchase price paid by the Buyer for the defective Products in the
case of a limited Warranty claim. The Buyer acknowledges that the foregoing limitation of liability is an
essential element of this limited Warranty and that in the absence of such limitations the purchase price
of the Products would be significantly higher.

15) Applicable Law and Jurisdiction
The validity of this limited Warranty, the construction of its terms and the interpretation and enforcement
of the rights and duties of the Buyer and Trina Solar shall be governed by the laws of the country of the
original installation location of the Products, to the exclusion of that country’s conflicts of law rules as well
as of the United Nations Convention on the International Sale of Goods dated 11 April 1980 (CISG) and
of any other uniform law.

All disputes arising out of or in connection with this limited Warranty shall be finally settled before the
ordinary courts of the country of the original installation location of the Products.

Note

The installation and operation of photovoltaic modules requires professional skills and should only be
performed by qualified professionals. Please read the safety and installation instructions before using and
operating the Products (http://www.trinasolar.com/en-glb/resources/downloads).

Appendix: "Rules of application for Trina modules"

If the place of the installed Products is not listed in the following list of countries, states and provinces,
please contact the competent contact customer support center (as stated in Sec. 8) a)) which shall timely
feedback to Trina Solar headquarters PM. Then, Trina Solar headquarters PM shall work with engineering
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center and quality control team to confirm the corresponding product or material type and update the

database.
Country/state/province  climate type Applicable Products listed under Sec. 1
High d high
1 | Ghana e ity (@, (@ (e, ()
. High d high
2 Mauritius '8 temEE;a:;c(;Ji;(;an '8 (), (d), (e), ()
L High d high
3 | Nigeria '8 temEE?;c;:/an '8 (©, (d), (e), (f)
. High temperature and high
4 Sierra Leone humidity (©), (d), (e), ()
. . High temperature and high
5 Central African Republic humidity (©), (d), (e), ()
- High diff . ..
6 Namibia arl1gd hti(;:ipr‘:;?:l’?:':;nl erence (@)-ii, (b)-ii, (b)-iii, (b)-v, (c), (d), (e), ()
. High t t diff y .
7 Algeria arl1gd hizrl?ipr‘:;?:li:':;nl erence (a)-ii, (b)-ii, (b)-iii, (b)-v, (c), (d), (e), ()
8 | Tunisia Normally (@), (b), (c), (d), (e), (f)
9 | Egypt Normally (@), (b), (), (d), (e), (f)
10 | Djibouti Normally (@), (b), (), (d), (&), (f
Africa | 11 | Kenya Normally (@), (b), (c), (d), (e), ()
12 | Morocco Normally (@), (b), (9), (d), (e), ()
13 | South Africa Normally (@), (b), (o), (d), (e), ()
14 | Senegal Normally (a), (b), (), (d), (e), ()
15 | Tanzania Normally (@), (b), (), (d), (e), (f)
16 | Malawi Normally (@), (b), (), (d), (e), (f)
17 | Zimbabwe Normally (@), (b), (), (@), (e), ()
18 | Ethiopia Normally (@), (b), (9), (d), (e), ()
19 | Zambia Normally (@), (b), (9), (d), (e), ()
20 | Eritrea Normally (@), (b), (o), (d), (e), ()
21 | Burkina Faso Normally (@), (b), (), (d), (e), (f
22 | Rwanda Normally (@), (b), (), (d), (e), (f
. High d high
23 | Mozambique '8 temﬁﬁ;iit:i;ia” '8 @, @), (&), )
24 | Botswana Normally (@), (b), (o), (d), (e), ()
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High temperature and high
25 | Angola humidity (@), (d), (e), ()
26 | Mali Normally (@), (b), (), (d), (e), (f)
High temperature and high
27 | Uganda humidity (@), (d), (e), ()
28 | Chad Normally @), (b), (9), (d), (e), ()
29 | Mauritania Normally (@), (b), (o), (d), (e), (f)
- High temperature and high
30 | Cote d'lvoire humidity (©), (d), (e), ()

31 | Guinea Normally (@), (b), (o), (d), (e), ()
32 | Niger Normally (@), (b), (0), (d), (e), ()
High temperature and high

33 | Madagascar humidity (©, (d), (e), (f)
. High temperature and high
34 | Burundi humidity (©, (d), (e), (f)
35 | Liberia Normally (@), (b), (o), (d), (e), ()
36 | Guinea-Bissau Normally (@), (b), (o), (d), (&), (f
. High temperature and high
37 | Benin humidity (@), (d), (e), ()
High temperature and high
38 | Togo humidity (@, (d), (e), ()
39 | Swaziland Normally (@), (b), (), (d), (e), ()
40 | Libya Normally (@), (b), (), (d), (e), ()
41 | Lesotho Normally (@), (b), (), (d), (e), ()
High temperature and high
42 | Cape Verde humidity (@), (d), (e), ()
High temperature and high
43 | Seychelles humidity (@), (d), (e), ()
44 | Gambia Normally (@), (b), (0), (d), (e), ()
High temperature and high
45 | Comoros humidity (©, (d), (e), (f)
46 | Sudan Normally (@), (b), (), (d), (e), (f)
47 | Somalia Normally (@), (b), (), (d), (&), (f
48 | Sao Tome and Principe Normally (@), (b), (), (@), (e),
Democratic Republic of High temperature and high
49 Congo humidity (©), (@), (e), (N
High temperature and high
50 | Congo humidity (@, (d), (e), ()
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51 | South Sudan Normally (@), (b), (), (d), (&), (f
. . High temperature and high
52 | Equatorial Guinea humidity (@, (d), (&), ()
High temperature and high
53 | Gabon humidity (©), (), (e), ()
- High temperature and high
1 | Philippines humidity (©), (), (e), ()
. High temperature and high
2 | Cambodia humidity (@, (d), (e), ()
. High temperature and high
3 | Maldives humidity (@, (d), (e), ()
. High temperature and high
4 | Malaysia humidity (©), (d), (e), ()
High temperature and high
5 | Myanmar humidity (@, (d), (e), ()
. High temperature and high
6 | Srilanka humidity (@), (d), (e), ()
High temperature and high
7 | Solomon Islands humidity (@, (d), (&), (f)
. High temperature and high
- 8 | Thailand humidity (@, (d), (e), ()
. High temperature and high
9 | Singapore humidity (©), (), (e), ()
. High temperature and high
10 | Indonesia humidity (©), (d), (e), ()
. High temperature and high
11 | Viet Nam humidity (@), (d), (e), ()
High temperature and high
12 | Bengal humidity (@, (d), (e), ()
13 | Pakistan Normally (@), (b), (o), (d), (e), ()
14 | Korea, Republic of Normally (@), (b), (), (d), (e), (f
15 | Mongolia Normally (@), (b), (0), (d), (e), ()
16 | Nepal Normally (@), (b), (9), (d), (e), ()
17 | New Zealand Normally (@), (b), (), (@), (e), ()
18 | Hong Kong Normally (@), (b), (0), (d), (e), ()
. . High temperature difference .. .
- 1 United Arab Emirates and high irradiation (a)-ii, (b)-ii, (b)-iii, (b)-v, (), (d), (), ()
2 | oman Hign temperature difference | )i, (o)-i, ()i, (0)-v, (), (d), (e), )

and high irradiation
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High temperature difference

3 Bahrain and high irradiation (a)-ii, (b)-ii, (b)-iii, (b)-v, (), (d), (), ()
. . igh diff . .
4 Saudi Arabia I:rl]gd hti(;:iprer“;?j::triiml erence (a)-ii, (b)-ii, (b)-iii, (b)-v, (c), (d), (e), ()
High diff ) .
5 Yemen ar:gd hti(;:iprer“;?j::triznl erence (a)-ii, (b)-ii, (b)-iii, (b)-v, (c), (d), (e), ()
igh diff
6 |lIraq ::gd ht;:f’r‘:;f‘jf:tri) n' erence @)-ii, (b)-ii, (b)-iii, (6)-v, (), (), (e), ()
igh diff . .
7 Israel I:rl]gd hti(;:iprer“;?j::triznl erence (@)-ii, (b)-ii, (b)-iii, (b)-v, (), (d), (e), ()
8 | Lebanon Normally @), (b), (9), (d), (e), ()
9 | Palestine Normally (@), (b), (9), (d), (e), ()
10 | Jordan Normally (@), (b), (9), (d), (e), ()
11 | Kuwait Normally (a), (b), (), (d), (e), ()
12 | Qatar Normally (a), (b), (), (d), (e), ()
1 North coast of Australia High temﬁi::;c:irt? and high (), (d), (e), (f)
High temperature and high
2 Queensland humidity (), (d), (e), (f)
3 the State of Victoria Normally (@), (b), (), (d), (e), (f
Aus Australian capital
4 territory Normally (@), (b), (0), (d), (e), ()
5 New South Wales Normally (@), (b), (), (d), (e), ()
6 western australia Normally (@), (b), (), (d), (e), (H
7 Tasmania Normally (a), (b), (), (d), (e), ()
1 Norway Gelid (Low irradiation) (@), (b), (0), (d), (e), ()
2 Sweden Gelid (Low irradiation) (@), (b), (©), (d), (e), ()
3 Finland Gelid (Low irradiation) (@), (b), (0), (d), (e), ()
EU
4 Denmark Gelid (Low irradiation) (@), (b), (0), (d), (e), ()
5 | Ukraine Normally @), (b), (9), (d), (e), ()
6 | Germany Normally @), (b), (9), (d), (e), ()
7 | France Normally @), (b), (9), (d), (e), ()
8 | Georgia Normally (@), (b), (9), (d), (e), ()

http://www.trinasolar.com Trina Customer Service Portal: http://customerservice.trinasolar.com Tel: 0086-519-85485801, Fax: 0086-
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9 | Netherlands Normally (@), (b), (c), (d), (e), ()
10 | Netherlands Antilles Normally (), (b), (0), (d), (e), ()
11 | Portugal Normally (@), (b), (o), (d), (e), ()
12 | Switzerland Normally (@), (b), (c), (d), (e), ()
13 | Turkey Normally (@), (b), (9), (d), (e), ()
14 | Spain Normally (@), (b), (0), (d), (e), ()
15 | Greece Normally (@), (b), (o), (d), (e), (f)
16 | Slovakia Normally (@), (b), (0), (), (e), (0
17 | Hungary Normally (@), (b), (o), (d), (e), ()
18 | Luxembourg Normally (@), (b), (0), (d), (e), ()
19 | Malta Normally (@), (b), (9), (d), (e), ()
20 | Czech Republic Normally (@), (b), (o), (d), (e), ()
21 | Poland Normally (@), (b), (o), (d), (e), ()
22 | Bosnia and Herzegovina Normally (@), (b), (), (@), (e), ()
23 | Belgium Normally (@), (b), (0), (d), (e), ()
24 | Austria Normally (@), (b), (0), (d), (e), ()
25 | Estonia Normally (@), (b), (c), (d), (e), ()
26 | Ireland Normally (@), (b), (o), (d), (e), (f)
27 | New Caledonia Normally (a), (b), (0), (d), (e), ()
28 | United Kingdom Normally (@), (b), (), (d), (&), (f
29 | ltaly Normally (@), (b), (0), (d), (e), (§
30 | Curacao Island High temEE:Ta:;c;i;f/and high (0), (d), (e), ()
1 | Calcutta High temﬁj:j:;;jand high (@), (d), (e), ()
2 | Telangana Normally (@), (b), (0), (d), (e), ()
3 Andhra pradesh Normally (@), (b), (), (d), (e), ()
4 | Tripura Normally (@), (b), (o), (d), (&), (f
India | 5| kerala Normally (@), (b), (0), (d), (e), ()
6 | Rajasthan Normally (@), (b), (0), (d), (e), ()
7 | West Bengal Normally (@), (b), (9), (d), (e), ()
8 | maharashtra Normally (@), (b), (c), (d), (e), (f)
9 | uttar pradesh Normally @), (b), (9), (d), (e), ()
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TrmaSGFar Trina Solar Co.,Ltd

LIMITED WARRANTY FOR TRINA SOLAR BRAND CRYSTALLINE SOLAR PHOTOVOLTAIC MODULES
PS-M-0135 Rev. N May 1, 2020

10 | Tamil Nadu Normally (@), (b), (), (d), (e), (f
11 | Gujarat Normally (@), (b), (), (d), (&), (f
13 | karnataka Normally (@), (b), (), (d), (e), (f
14 | Madhya pradesh Normally (@), (b), (), (@), (e), ()
16 | Punjab Normally (@), (b), (0), (d), (e), (f)
17 | Haryana Normally (@), (b), (0), (d), (e), ()
18 | Delhi Normally (@), (b), (o), (d), (e), ()
19 | Bihar Normally (@), (b), (o), (d), (e), ()
20 | Orissa Normally (@), (b), (o), (d), (e), ()
21 | Jharkhand Normally (@), (b), (), (@), (e), ()
23 | Chhattisgarh Normally (@), (b), (), (d), (&), (f
f)
2 | Goe Ay Normally (@), (o), (0), (@), (®), ()
25 | Uttarakhand Normally (@), (b), (), (d), (e), (f
26 | Himachal pradesh Normally (@), (b), (), (d), (e), (f
27 | Goa Normally (@), (b), (o), (d), (e), ()
28 | Manipur Normally (a), (b), (), (d), (e), ()
29 | Meghalaya Normally (@), (b), (0), (d), (e), ()
30 | Nagaland Normally (@), (b), (0), (d), (e), ()
31 | Mizoram Normally (@), (b), (0), (d), (e), ()
32 | The state of punjab Normally (@), (b), (), (d), (e), (f
PN 1 Hokkaido Gelid (Low irradiation) (@), (b), (0), (d), (e), ()
2 Except Hokkaido Normally (@), (b), (), (d), (e), (f
High d high
1 Barbados '8 temﬁjﬁ;{;gan '8 (©), (), (e), ()
High d high
2 Panama 's temﬁj::;c:irtian '8 (@, (d), (e), ()
Tropical rainforest area High temperature and high
LAC 3 of northern Brazil humidity CACACAY
- . igh d high
4 Dominican Republic Hig temrr:j::;c:irtian '8 (©), (d), (e), ()
. High temperature and high
5 | Colombia humidity (©, (d), (e), (f)
. High temperature and high
6 | CostaRica humidity (c), (), (e), (f)
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TrmaSGFar Trina Solar Co.,Ltd

LIMITED WARRANTY FOR TRINA SOLAR BRAND CRYSTALLINE SOLAR PHOTOVOLTAIC MODULES
PS-M-0135 Rev. N May 1, 2020

High temperature and high

7 | Guyana humidity (@), (d), (e), ()
. High temperature and high
8 | Haiti humidity (©, (d), (e), (f)
High temperature and high
9 | Honduras humidity (@), (d), (e), ()
- High temperature and high
10 | Martinique humidity (@, (d), (e), ()
High temperature and high
11 | Peru humidity (©), (d), (e), ()
12 | Argentina Normally (@), (b), (o), (d), (e), ()
13 | Mexico Normally (@), (b), (), (d), (e), ()
14 | Nicaragua Normally (@), (b), (o), (d), (e), ()
15 | El Salvador Normally (@), (b), (9), (d), (e), ()
16 | Uruguay Normally (@), (b), (9), (d), (e), ()
17 | Jamaica Normally (@), (b), (9), (d), (e), ()
18 | Chile Normally (@), (b), (), (d), (e), (f)
Brazil(Except tropical
19 | rainforest area of Normally (@), (b), (), (d), (e), (f
northern)
20 | LaJoya Normally (@), (b), (), (d), (), ()
21 | Bolivia Normally (@), (b), (), (d), (e), ()
The Republic of High temperature and high
22 Guatemala humidity (. (d), (e). )
. High temperature and high
1 | Hainan humidity (@), (d), (e), ()
2 Inner Mongolia Gelid (Low irradiation) (@), (b), (0), (), (e), (H
Lo High temperature difference . .
3 Sinkiang and high irradiation (a)-ii, (b)-ii, (b)-iii, (b)-v, (c), (d), (e), (f)
4 Tibet High temperature difference i (b)-ii (b)-iii. (b d
CHN ibe and high irradiation (@)-ii, (b)-ii, (b)-iii, (b)-v, (), (d), (e), (7
High temperature difference . N
5 | Golmud angd high :Orradiation (@)-ii, (b)-ii, (b)-iii, (b)-v, (c), (d), (e), ()
High temperature difference . .
6 Gansu and high irradiation (a)-ii, (b)-ii, (b)-iii, (b)-v, (c), (d), (e), (f)
7 Heilongjiang Gelid (Low irradiation) (@), (b), (), (d), (e), (O

http://www.trinasolar.com Trina Customer Service Portal: http://customerservice.trinasolar.com Tel: 0086-519-85485801, Fax: 0086-
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LIMITED WARRANTY FOR TRINA SOLAR BRAND CRYSTALLINE SOLAR PHOTOVOLTAIC MODULES

PS-M-0135 Rev. N May 1, 2020

8 | Jilin Gelid (Low irradiation) (@), (b), (0), (d), (e), ()

9 | Anhui Normally (@), (b), (o), (d), (e), ()

10 | Hebei Normally @), (b), (c), (d), (e), (M

11 | Jiangsu Normally (@), (b), (o), (d), (e), ()

12 | Fujian Normally (@), (b), (0), (d), (e), (F

13 | Yunnan Normally (@), (b), (0), (d), (e), ()

14 | Szechwan Normally (@), (b), (), (d), (e), (f)

15 | Ningxia Normally (@), (b), (9), (d), (e), ()

16 | Guizhou Normally (@), (b), (), (d), (e), (f)

17 | Shanxi Normally @), (b), (c), (d), (e), (O

18 | Henan Normally (@), (b), (o), (d), (e), ()

19 | Hubei Normally @), (b), (c), (d), (e), (M

20 | Hunan Normally (@), (b), (0), (d), (e), ()

21 | Guangdong Normally (@), (b), (9), (d), (e), ()

22 | Guangxi Normally (@), (b), (9), (d), (e), ()

23 | Liaoning Normally @), (b), (9), (d), (e), ()

24 | Shanghai Normally (@), (b), (0), (d), (e), ()

25 | Tianjin Normally (@), (b), (0), (d), (e), (f)

26 | Jiangxi Normally (@), (b), (c), (d), (e), (0

27 | Shaanxi Normally (@), (b), (), (d), (e), (f)

28 | Shandong Normally (@), (b), (0), (d), (e), (§

29 | Chongging Normally (@), (b), (0), (d), (e), (f)

30 | Beijing Normally (@), (b), (0), (d), (e), (§

31 | Zhejiang Normally (@), (b), (), (d), (e), (f)

1| Florida i @, @, @), (0

2 | california :r'éhhtl‘;:f’rfgztl;‘trz :ifference (@)-ii, (0)-ii, (b)-iii, (b)-v, (), (d), (&), ()

USA . High temperature difference . .

3 | Arizona and high irradiation (a)-ii, (b)-ii, (b)-iii, (b)-v, (c), (d), (e), ()
4 Texas High temperature difference (@)-ii, (b)-ii, (b)-iil, (b)-v, ©, @), ), ()

and high irradiation
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LIMITED WARRANTY FOR TRINA SOLAR BRAND CRYSTALLINE SOLAR PHOTOVOLTAIC MODULES
PS-M-0135 Rev. N May 1, 2020

5 Alaska Gelid (Low irradiation) (@), (b), (©), (d), (e), (©
6 Massachusetts Normally (), (b), (o), (d), (e), ()
7 | New Jersey Normally @), (b), (9), (d), (&), (§
8 North Carolina Normally (a), (b), (o), (d), (e), ()
10 | New Canaan Normally (a), (b), (o), (d), (e), ()
11 | New York Normally (@), (b), (c), (d), (e), (N
12 | Hawaii High temﬁj;aﬁt:igand high (©, @) (),

13 | Montana Normally (@), (b), (), (d), (e), (f)
14 | Nebraska Normally (@), (b), (0), (d), (e), ()
15 | Nevada Normally (@), (b), (o), (d), (e), ()
16 | New Hampshire Normally @), (b), (9), (d), (e), ()
17 | New Mexico Normally (@), (b), (9), (d), (e). (O
18 | North Dakota Normally (a), (b), (o), (d), (e), ()
19 | Ohio Normally (@), (b), (c), (d), (e), (0
20 | Oklahoma Normally (@), (b), (c), (d), (e), (f)
21 | Oregon Normally (@), (b), (9), (d), (e), ()
22 | Pennsylvania Normally (@), (b), (), (d), (e), ()
23 | Rhode Island Normally (a), (b), (o), (d), (e), ()
24 | South Dakota Normally (), (b), (0), (d), (e), ()
25 | Tennessee Normally (@), (b), (c), (d), (e), ()
26 | Utah Normally @), (b), (9), (d), (&), (O
27 | Vermont Normally @), (b), (9), (d), (&), (O
28 | Virginia Normally (@), (b), (0), (d), (e), (f)
29 | Washington Normally @, (b), (9), (), (e) (O
30 | West Virginia Normally (@), (b), (), (d), (&), (f
31 | Wisconsin Normally (@), (b), (c), (d), (e), ()
32 | Wyoming Normally (@), (b), (c), (d), (e), (f)
33 | Alabama Normally (@), (b), (), (d), (e), (f)
34 | Arkansas Normally (@), (b), (9), (d), (e). (O
35 | Colorado Normally (@), (b), (9), (d), (e). (O
36 | Connecticut Normally @, (b), (9), (@), (e). (O
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LIMITED WARRANTY FOR TRINA SOLAR BRAND CRYSTALLINE SOLAR PHOTOVOLTAIC MODULES
PS-M-0135 Rev. N May 1, 2020

37 | Delaware Normally (@), (b), (c), (d), (). (F)

38 | Georgia state Normally (@), (b), (o), (d), (&), (f

39 | Idaho Normally (@), (b), (0), (d), (e), (f)

40 | lllinois Normally (@), (b), (c), (d), (e), (O

41 | Indiana Normally (@), (b), (c), (d), (e), (f)

42 | lowa Normally (@), (b), (c), (d), (e), (0

43 | Kansas Normally (@), (b), (), (d), (e), (f)

44 | Kentucky Normally (a), (b), (), (d), (e), ()

45 | Lousiana Normally (@), (b), (c), (d), (e), ()

46 | Maine Normally (@), (b), (c), (d), (e), (f)

47 | Maryland Normally (@), (b), (9), (d), (e), ()

48 | Michigan Normally @), (b), (c), (d), (e), (M

49 | Minnesota Normally (@), (b), (0), (d), (e), (f)

50 | Mississippi Normally @), (b), (), (d), (e), ()

51 | Missouri Normally (@), (b), (c), (d), (e), ()

Canada | 1 Canada Gelid (Low irradiation) (a), (b), (), (d), (e), (
Russia | 1 Russia Gelid (Low irradiation) (@), (b), (0), (d), (e), ()

Armenia | 1 Yerevan Normally (@), (b), (), (d), (&), (f

PS-M-0135 Rev. A
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CERTIFICATE

No. Z2 070321 0117 Rev. 02

Model(s):

Page 2 of 9

TSM-xxxDE14A(il), TSM-xxxDE14A.08(ll),
TSM-xxxDE14A.09(ll), TSM-xxxDE14A.TO(ll),
TSM-xxxDE14A.T8(ll), TSM-xxxDE14A.T9(ll)
{xxx=330-385, in steps of 5).
TSM-xxxDE14B(ll), TSM-xxxDE14B.08(if),
TSM-xxxDE14B.09(ll), TSM-xxxDE14B.T0(ll),
TSM-xxxDE14B.T8(ll), TSM-xxxDE14B.T9(ll)
(xxx=330-385, in steps of 5).
TSM-xxxDEO5A(Il), TSM-xxxDEOQ5A.08(Il),
TSM-xxxDEQSA.09(ll), TSM-xxxDEO5SA.TO(Il),
TSM-xxxDEOQ5A.T8(ll), TSM-xxxDE0OS5A.TS(ll)
(xxx=275-325, in steps of 5).
TSM-xxxDE15A(ll), TSM-xxxDE15A.08(ll),
TSM-xxxDE15A.09(Il), TSM-xxxDE15A.T0(ll},
TSM-xxxDE15A.T8(ll), TSM-xxxDE15A.T9(ll)
(xxx=330-385, in steps of 5).
TSM-xxxDE15B(ll), TSM-xxxDE15B.08(ll),
TSM-xxxDE15B.09(ll), TSM-xxxDE15B.TO(ll),
TSM-xxxDE15B.T8(ll), TSM-xxxDE15B.T09(ll)
(xxx=330-385, in steps of 5).
TSM-xxxDEO0GA(Il), TSM-xxxDEO6A.08(lI),
TSM-xxxDE06A.09(ll), TSM-xxxDEO6A.TO(ll),
TSM-xxxDEQ6A.T8(Il), TSM-xxxDE06A.TI(li)
(xxx=275-325, in steps of 5).
TSM-xxxDE14H(ll), TSM-xxxDE14H.08(Il),
TSM-xxxDE14H.09(ll), TSM-xxxDE14H.TO(ll),
TSM-xxxDE14H.T8(ll), TSM-xxxDE14H.T9(ll)
(xxx=330-396, in steps of 5).
TSM-xxxDE14HB(ll}, TSM-xxxDE14HB.08(ll),
TSM-xxxDE14HB.09(ll), TSM-xxxDE14HB.TO(Il),
TSM-xxxDE14HB.T8(ll), TSM-xxxDE14HB.T9(Il)
(xxx=330-395, in steps of 5).
TSM-xxxDEQ5H(ll), TSM-xxxDEQG5H.08(Il),
TSM-xxxDEQSH.09(ll), TSM-xxxDEOSH.TO(ll),
TSM-xxxDEOSH.T8(ll}), TSM-xxxDEOSH.T9(ll)
(xxx=275-335, in steps of 5).
TSM-xxxDE15H(ll), TSM-xxxDE15H.08(ll},
TSM-xxxDE15H.09(ll), TSM-xxxDE15H.TO(ll),
TSM-xxxDE15H.T8(ll), TSM-xxxDE15H.T9(l)
(xxx=330-410, in steps of 5).
TSM-xxxDE15HB(ll), TSM-xxxDE15HB.08(ll),
TSM-xxxDE15HB.09(ll), TSM-xxxDE15HB.TO(ll),
TSM-xxxDE15HB.T8(ll), TSM-xxxDE15HB.T9(ll)
(xxx=330-410, in steps of 5).
TSM-xxxDEO6H(ll), TSM-xxxDEO6H.08(l),
TSM-xxxDEO6H.09(ll), TSM-xxxDEO6H.TO(Il),
TSM-xxxDEO6H.T8(ll), TSM-xxxDE06H.T9(ll)
(xxx=275-340, in steps of 5);
TSM-xxxDE15M(ll), TSM-xxxDE15M.08(ll),
TSM-xxxDE15M.09(ll), TSM-xxxDE15M.T0(ll),
TSM-xxxDE15M.T8(ll), TSM-xxxDE15M.T9(il)
(xxx=330-410, in steps of 5).
TSM-xxxDEQ6M(ll), TSM-xxxDE06M.08(ll),
TSM-xxxDE06M.09(ll), TSM-xxxDEOSM.TO(II),
TSM-xxxDEQ6M.T8(II), TSM-xxxDEO6M.T9(il)
(xxx=275-340, in steps of 5).
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No. Z2 070321 0117 Rev. 02

Page 3 of 9

TSM-xxxDE17M(ll}, TSM-xxxDE17M.08(ll),
TSM-xxxDE17M.09(ll), TSM-xxxDE17M.TO(ll),
TSM-xxxDE17M.T8(ll), TSM-xxxDE17M.T9(ll)
(xx=390-450, in steps of 5).
TSM-xxxDE08M(Il), TSM-xcxDEOSM.08(I),
TSM-xxxDE08M.09(Il), TSM-xxxDEQOSM.TO(ll),
TSM-xxxDEOSM.T8(Il), TSM-xxxDEOSM.T(ll)
(ox=335-375, in steps of 5).
TSM-xxxPE14A, TSM-xxxPE14A.08,
TSM-xxxPE14A.09, TSM-xxxPE14A(ll),
TSM-xxxPE14A.08(ll), TSM-xxxPE14A.09(ll),
TSM-xxxPE14A.T0, TSM-xxxPE14A.T8,
TSM-xxxPE14A.T9, TSM-xxxPE14A.TO(H),
TSM-xxxPE14A.T8(ll), TSM-xxxPE14A.T9(lI)
(xxx=305-360, in steps of 5).
TSM-xxxPE14B, TSM-xxxPE14B.08,
TSM-xxxPE14B.09, TSM-oxPE14B(ll),
TSM-xxxPE14B.08(ll), TSM-xxxPE14B.09(ll),
TSM-xxxPE14B.T0, TSM-xxxPE14B.T8,
TSM-xxxPE14B.T9, TSM-xxxPE14B.T0(ll),
TSM-xxxPE14B.T8(ll), TSM-xxxPE14B.T9(ll)
(xxx=305-360, in steps of 5).
TSM-xxxPEQO5A, TSM-xxxPE0O5A.08,
TSM-xxxPE0O5A.09, TSM-xxxPEO05A(ll),
TSM-xxxPEOSA.08(ll), TSM-xxxPEO0S5A.09(1l),
TSM-xxxPEO5A.TO, TSM-xxxPEO5A.T8,
TSM-xxxPEO5A.T9, TSM-xxxPEOSA.TO(il),
TSM-xxxPEQS5A.T8(ll), TSM-xxxPEQ5A.T9(ll)
(xx=255-300, in steps of §).
TSM-xxxPE15A, TSM-xxxPE15A.08,
TSM-xxxPE15A.09, TSM-xxxPE15A(ll),
TSM-xxxPE15A.08(ll), TSM-xxxPE15A.09(ll),
TSM-xxxPE15A.T0, TSM-xxxPE15A.T8,
TSM-xxxPE15A.T9, TSM-xxxPE15A.T0(ll),
TSM-xxxPE15A.T8(ll), TSM-xxxPE15A.T9(ll)
(0x=305-360, in steps of 5).
TSM-xxPE15B, TSM-xxxPE15B.08,
TSM-xxxPE15B.09, TSM-xxxPE15B(ll),
TSM-xxxPE15B.08(ll), TSM-xxxPE15B.09(ll),
TSM-xxxPE15B.T0, TSM-xxxPE15B.T8,
TSM-xxxPE15B.T9, TSM-xxxPE15B.T0(ll),
TSM-xxxPE15B.T8(ll), TSM-xxxPE15B.T9(ll)
(xxx=305-360, in steps of 5).
TSM-xxxPEQ6A, TSM-xxxPEOGA.08,
TSM-xxxPE06A.09, TSM-xxxPEOGA(II),
TSM-xxxPEQ6A.08(ll), TSM-xxxPEQG6A.09(ll),
TSM-xxxPEO6A.T0, TSM-xxxPEOGA.TS,
TSM-xxxPEO6A.TS, TSM-xxxPEO6A.TO(Il),
TSM-xxxPEOQSA.T8(ll), TSM-xxxPEO6A.T9(ll)
(xxx=255-300, in steps of 5).
TSM-xxxPE14H, TSM-xxxPE14H.08,
TSM-xxxPE14H.09, TSM-xxxPE14H(ll),
TSM-xxxPE14H.08(ll), TSM-xxxPE14H.09(ll),
TSM-xxxPE14H.T0, TSM-xxxPE14H.T8,
TSM-xxxPE14H.T9, TSM-xxxPE14H.TO(ll),
TSM-xxxPE14H.T8(ll), TSM-xxxPE14H.T9(ll)
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{(xxx=320-360, in steps of 5).
TSM-xxxPE14HB, TSM-xxxPE14HB.08,
TSM-xxxPE14HB.09, TSM-xxxPE14HB(Il}),
TSM-xxxPE14HB.08(ll), TSM-xxxPE14HB.09(Il),
TSM-xxxPE14HB.T0, TSM-xxxPE14HB.T8,
TSM-xxxPE14HB.T9, TSM-xxxPE14HB.TO(I),
TSM-xxxPE14HB.T8(ll), TSM-xxxPE14HB.T9(ll)
(xxx=320-360, in steps of 5).
TSM-xxxPEO5H, TSM-xxxPE05H.08,
TSM-xxxPEO5H.09, TSM-xxxPE0SH(II),
TSM-xxxPE05H.08(ll), TSM-xxxPEOSH.09(ll),
TSM-xxxPEO5H.T0, TSM-xxxPEO5H.T8,
TSM-xxxPEO5H.T9, TSM-xxxPEO5H.TO(Il),
TSM-xxxPEO5H.T8(H), TSM-xxxPEO5H.TS(l)
(xxx=270-300, in steps of 5).
TSM-xxxPE15H, TSM-xxxPE15H.08,
TSM-xxxPE15H.09, TSM-xxxPE15H(ll),
TSM-xxxPE15H.08(ll), TSM-xxxPE15H.09(ll},
TSM-xxxPE15H.T0, TSM-xxxPE15H.T8,
TSM-xxxPE15H.T9, TSM-xxxPE15H.TO(II),
TSM-xxxPE15H.T8(ll), TSM-xxxPE15H.T9(Il)
(xxx=320-405, in steps of 5).
TSM-xxxPE15HB, TSM-xxxPE15HB.08,
TSM-xxxPE15HB.09, TSM-xxxPE15HB(ll),
TSM-xxxPE15HB.08(ll), TSM-xxxPE15HB.09(ll}),
TSM-xxxPE15HB.T0, TSM-xxxPE15HB.TS,
TSM-xxxPE15HB.T9, TSM-xxxPE15HB.TO(l),
TSM-xxxPE15HB.T&(ll), TSM-xxxPE15HB.T9(ll)
(xxx=320-390, in steps of 5).
TSM-xxxPE06H, TSM-xxxPE06H.08,
TSM-xxxPEO6H.09, TSM-xxxPEO6H(ll),
TSM-xxxPEO6H.08(ll), TSM-xxxPE0Q6H.09(ll),
TSM-xxxPE06H.TO, TSM-xxxPEO6H.T8, -
TSM-xxxPEO6H.T9, TSM-xxxPEOGH.TO(II),
TSM-xxxPEO6H.T8(ll), TSM-xxxPE06H.T9(ll)
(xxx=270-335, in steps of 5).
TSM-xxxPE15M, TSM-xxxPE15M.08,
TSM-xxxPE15M.09, TSM-xoxPE15M.T0,
TSM-xxxPE15M.T8, TSM-xxxPE15M.T9,
TSM-xxxPE15M(ll), TSM-xxxPE15M.08(l),
TSM-xxxPE15M.09(ll), TSM-xxxPE15M.T0(ll),
TSM-xxxPE15M.T8(ll), TSM-xxxPE15M.T9(ll)
(xxx=320-405, in steps of 5).
TSM-xxxPEQ06M, TSM-xxxPEO6M.08,
TSM-xxxPEO6M.09, TSM-xxxPEO6M.TO,
TSM-xxxPE06M.T8, TSM-xxxPEO6M.T9,
TSM-xxxPE06M(ll), TSM-xxxPEQ6M.08(Il),
TSM-xxxPEO6M.09(Il), TSM-xxxPEO&M.TO(ll),
TSM-xxxPE06M.T8(ll), TSM-xxxPEO6M.T9(ll)
(xxx=270-335, in steps of 5).
TSM-xxxNE15M(ll), TSM-xxxNE15M.08(ll),
TSM-xxxNE15M.09(1l), TSM-xxxNE15M.TO(ll),
TSM-xxxNE15M.T8(ll), TSM-xxxNE15M.T9(ll)
(xxx=375-405, in steps of 5).
TSM-xxxNE06M(Il), TSM-xxxNEO6M.03(ll),
TSM-xxxNEO6M.09(l1), TSM-xxxNEOEM.TO(ll),
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TSM-xxxNEO6M.T8(ll), TSM-xxxNEO6M.T9(ll)
(xxx=315-335, in steps of 5).
TSM-xxxNE16M(ll), TSM-xxxNE16M.08(l),
TSM-xxxNE16M.09(il), TSM-xxxNE16M.TO(Il),
TSM-xxxNE16M.T8(Il), TSM-xxxNE16M.T9(li)
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p=| (xxx=375-405, in steps of 5).
) TSM-xxxNEO7M(ll), TSM-xxxNE0O7M.08(ll),
| TSM-xxxNE07M.09(1l), TSM-xxxNEO7M.TO(ll),
|_=_; TSM-xxxNEO7M.T8(ll), TSM-xoxxNEO7M.TI(ll)
2 (xxx=315-335, in steps of 5).
a xxx: in steps of 5
=~
4 Parameters: Rated output power at STC:  See below table
] Safety class: Class Il
o Max. system voltage: 1500 V d.c.
= Construction: Framed, with Junction box,
= Cable and Connectors
! Severity of salt mist test: Level 6
: Model Rated output power at STC
= TSM-xxxDE14A(ll), TSM-xxxDE14A.08(ll), 330 W, 335 W, 340 W, 345 W, 350 W,
it TSM-xxxDE 14A.09(ll), TSM-xxxDE14A.TO(ll), 355 W, 360 W, 365 W, 370 W, 375 W,
a TSM-xxxDE14A.T8(ll), TSM-xxxDE14A.T9(ll) 380W, 385 W,
=] (xxx=330-385, in steps of 5).
'R TSM-xxxDE 14B(1), TSM-xxxDE 14B.08(ll), 330 W, 335 W, 340 W, 345 W, 350 W,
IS TSM-xxxDE14B.09(ll), TSM-xxxDE14B.TO(ll), 355 W, 360 W, 365 W, 370 W, 375 W,
= TSM-xxxDE14B.T8(ll), TSM-xxxDE14B.T9(ll) 380 W, 385 W,
| 20 (xxx=330-385, in steps of 5).
=] o TSM-xxxDEOS5A(II), TSM-oxxDEQ5A.08(1l), 275 W, 280 W, 285 W, 290 W, 295 W,
|5.I> I TSM-xxxDEO5A.09(ll), TSM-xxxDEQ5A.TO(II), 300 W, 305 W, 310 W, 315 W, 320 W,
’; TSM-xxxDEOQO5A.T8(I), TSM-xxxDEO5A.T9(ll) 325 W,
= & (xxx=275-325, in steps of 5).
i TSM-xxxDE15A(ll), TSM-xxxDE15A.08(ll), 330 W, 335W, 340 W, 345 W, 350 W,
L TSM-xxxDE15A.09(ll), TSM-xxxDE15A.TO(l1), 355W, 360 W, 365 W, 370 W, 375 W,
E TSM-xxxDE15A.T8(ll), TSM-xxxDE15A.T9(ll) 380W, 385 W,
(xxx=330-385, in steps of 5).
E TSM-xxxDE15B(ll), TSM-xxxDE15B.08(ll), 330 W, 335 W, 340 W, 345 W, 350 W,
L TSM-xxxDE15B.09(il), TSM-xxxDE15B.TO(ll), 355 W, 360 W, 365 W, 370 W, 375 W,
‘ — TSM-xxxDE15B.T8(ll), TSM-xxxDE15B.TO9(ll) 380 W, 385 W,
o - (xxx=330-385, in steps of 5).
i:; == TSM-xxxDEOBA(II), TSM-xxxDEOBA.08(ll), 275 W, 280 W, 285 W, 200 W, 295 W,
“‘:‘ i TSM-xxxDEQOGA.09(II), TSM-xxxDEOGA.TO(lI), 300w, 305W, 310 W, 315 W, 320 W,
'a (o] TSM-xxxDEQOGA.T8(Il), TSM-xxxDEOBA.TO(Hl) 325 W,
= PS (xxx=275-325, in steps of 5).
S TSM-xxxDE14H(Il), TSM-xxxDE14H.08(ll), 330W, 335 W, 340 W, 345 W, 350 W,
=] TSM-xxxDE14H.09(ll), TSM-xxxDE14H.TO(Il), 355 W, 360 W, 365 W, 370 W, 375 W,
= <T TSM-xxxDE14H.T8(ll), TSM-xxxDE14H.T9(ll) 380 W, 385 W, 320 W, 395 W,
= (xxx=330-395, in steps of 5).
’a == TSM-xoxDE14HB(1I), TSM-xxxDE14HB.08(ll), 330 W, 335 W, 340 W, 345 W, 350 W,
= LL. TSM-xxxDE14HB.09(ll), TSM-xxxDE14HB. TO(Il), 355 W, 360 W, 365 W, 370 W, 375 W,
- = TSM-xxxDE14HB.T8(ll), TSM-xxxDE14HB.T9(ll) 380 W, 385 W, 390 W, 395 W,
= 'E (xxx=330-395, in steps of 5).
;g LLI Page 5 of 9
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Product Service

TSM-xxxDEO5H(Il), TSM-xxxDEOSH.08(Il),
TSM-xxxDEO5SH.09(Il), TSM-xxxDEO5SH.TO(II),
TSM-xxxDEO5H.T8(II), TSM-xxxDEOSH.T9(II)
(xxx=275-335, in steps of 5).

275 W, 280 W, 285 W, 290 W, 295 W,
300 W, 305W, 310 W, 315 W, 320 W,
325W, 330 W, 335 W,

TSM-xxxDE15H(Il), TSM-xxxDE15H.08(Il),
TSM-xxxDE15H.09(1l), TSM-xxxDE15H.TO(l),
TSM-xxxDE15H.T8(ll), TSM-xxxDE15H.T9(ll)
(xxx=330-410, in steps of 5).

330 W, 335 W, 340 W, 345 W, 350 W,
365 W, 360 W, 365 W, 370 W, 3756 W,
380 W, 385 W, 390 W, 395 W, 400 W,
405 W, 410W,

TSM-xDE15HB(Il), TSM-xxxDE15HB.08(ll),
TSM-xxxDE15HB.09(II), TSM-xo0xDE15HB.TO(II),
TSM-xxxDE 15HB. T8(11), TSM-xxxDE15HB.T9(Il)
{(xxx=330-410, in steps of 5).

330 W, 335W, 340 W, 345 W, 350 W,
3565 W, 360 W, 365 W, 370 W, 375 W,
380 W, 385 W, 390 W, 395 W, 400 W,
405 W, 410 W,

TSM-xxxDEOQOGH(II), TSM-xxxDEOQ6H.08(ll),
TSM-xxxDEO6H.09(Il), TSM-xxxDEOGH.TO(II),
TSM-xxxDEOSH.T8(ll), TSM-xxxDEO&H.T9(Il)
(oxx=275-340, in steps of 5);

275 W, 280 W, 285 W, 290 W, 285 W,
300 W, 305 W, 310 W, 315 W, 320 W,
325 W, 330 W, 335 W, 340 W,

TSM-xxxDE15M(ll), TSM-xxxDE15M.08(11),
TSM-xxxDE15M.09(1l), TSM-xxxDE15M.TO(l),
TSM-xxxDE15M.T8(1l), TSM-xxxDE15M.T9(Il)
{(xxx=330-410, in steps of 5).

330 W, 335 W, 340 W, 345 W, 350 W,
355 W, 360 W, 365 W, 370 W, 375 W,
380 W, 385 W, 390 W, 395 W, 400 W,
405 W, 410 W,

TSM-xxxDEOBM(II), TSM-xxxDEQBM.08(II),
TSM-xxxDEOBM.09(Il), TSM-xxxDEQBM.TO(I}),
TSM-xxxDEOBM. T8(ll), TSM-xxxDEO6M.T9(il)
(x0xx=275-340, in steps of 5).

275 W, 280 W, 285 W, 200 W, 295 W,
300 W, 305 W, 310 W, 315 W, 320 W,
325 W, 330 W, 335 W, 340 W,

TSM-xxxDE17M(Il), TSM-xxxDE17M.08(ll),
TSM-xxxDE17M.09(11), TSM-xxxDE17M.TO(Il}),
TSM-xxxDE17M.T8(ll}), TSM->xcxDE17M.TI(Il)
(xxx=390-450, in steps of 5).

390 W, 395 W, 400 W, 405 W, 410 W,
415 W, 420 W, 425 W, 430 W, 435 W,
440 W, 445 W, 450 W,

TSM-xxxDEO8M(II), TSM-xxxDEOSM.08(II),
TSM-xxxDE08M.09(1l), TSM-x>xDEOSM.TO(I},
TSM-xxxDE0O8M.T8(Il), TSM-xxxDEOSM.T9(Il)
(xxx=335-375, in steps of 5).

335W, 340 W, 345 W, 350 W, 355 W,
360 W, 365 W, 370 W, 375 W,

TSM-xxxPE14A, TSM-xxxPE14A.08,
TSM-xxxPE14A.09, TSM-xxxPE14A(ll),
TSM-xxxPE14A.08(ll), TSM-xoxPE14A.09(1l),
TSM-xxxPE14A.TO, TSM-xxxPE14A.T8,
TSM-xxxPE14A.T9, TSM-xxxPE14A.TO(Il),
TSM-xxxPE14A. T8(ll), TSM-xxxPE14A.T9(ll)
(xx=305-360, in steps of 5).

305W, 310 W, 315 W, 320 W, 325 W,
330 W, 335 W, 340 W, 345 W, 350 W,
355 W, 360 W,

TSM-xxxPE14B, TSM-xxxPE14B.08,
TSM-xxxPE14B.09, TSM-xxxPE14B(ll},
TSM-xxxPE14B.08(ll), TSM-xxxxPE14B.09(ll),
TSM-xxxPE14B.T0, TSM-xxxPE14B.T8,
TSM-xxxPE14B.T9, TSM-xxxPE14B.TO(ll),
TSM-xxxPE14B.T8(ll), TSM-xxxPE14B.T9(ll)
(xxx=305-360, in steps of 5).

305 W, 310 W, 316 W, 320 W, 325 W,
330 W, 335W, 340 W, 345 W, 350 W,
355 W, 360 W;

TSM-xxxPEO5A, TSM-xxxPEO5A.08,
TSM-0xPEQO5A.09, TSM-xxxPEO5SA(II),
TSM-xxxPEG5A.08(l1), TSM-xxxPEOSA.09(Il),
TSM-xxxPEQ5A.TO, TSM-xxxPEOGSA.T8,
TSM-xxPEQG5A.T9, TSM-xxxPEO5A.TO(1!),
TSM-oxPEGS5A.T8(11), TSM-xxxPEO5A.TO(II)

{xxx=255-300, in steps of 5).

255 W, 260 W, 265 W, 270 W, 275 W,
280 W, 285 W, 290 W, 295 W, 300 W,

Page 6 of 9
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Product Service

TSM-xxxPE15A, TSM-xxxPE15A.08,
TSM-xxxPE15A.09, TSM-xxxPE15A(ll),
TSM-xxxPE15A.08(l1), TSM-xxxPE15A.09(Il),
TSM-xxxPE15A.T0, TSM-xxxPE15A.T8,
TSM-xxxPE15A.T9, TSM-xxxPE15A.TO(H),
TSM-xxPE15A.T8(ll), TSM-xxxPE15A.T9(ll)
(xxx=305-360, in steps of 5).

305W, 310 W, 315 W, 320 W, 325 W,
330 W, 335 W, 340 W, 345 W, 350 W,
355 W, 360 W,

TSM-xxxPE15B, TSM-x>xPE15B.08,
TSM-xxxPE15B.09, TSM-xxxPE15B(ll),
TSM-xxxPE15B.08(ll), TSM-xxxPE15B.09(ll),
TSM-xxxPE15B.TO, TSM-xxxPE15B.T8,
TSM-xxxPE15B.T9, TSM-xxxPE15B.TO(ll),
TSM-xxxPE15B.T8(ll), TSM-xxxPE15B.T9(ll)
(xxx=305-360, in steps of 5).

305W, 310 W, 3156 W, 320 W, 326 W,
330 W, 335 W, 340 W, 345 W, 350 W,
355 W, 360 W;

TSM-xxxPEQBA, TSM-xxxPEQ6A.08,
TSM-xxxPE0O6A.09, TSM-xxxPEOBA(II),
TSM-xxxPEO6A.08(ll), TSM-x>xxPEOBA_09(ll),
TSM-xxxPEQBGA.TO, TSM-xxxPEQOBA. T8,
TSM-xxxPEOQGA.T9, TSM-xxxPEOBA.TO(I),
TSM-xxxPEOBA.T8(Il), TSM-xxxPEQBA.TO(II)
(xxx=255-300, in steps of 5).

255 W, 260 W, 265 W, 270 W, 275 W,
280 W, 285 W, 290 W, 295 W, 300 W;

TSM-xxxPE14H, TSM-xxxPE14H.08,
TSM-xxxPE14H.09, TSM-xxxPE14H(Il),
TSM-xxxPE14H.08(ll), TSM-xxxPE14H.09(ll),
TSM-xxxPE14H.TQ, TSM-xxxPE14H.T8,
TSM-xxxPE14H.T9, TSM-xxxPE14H.TO(Il),
TSM-xxxPE14H.T8(Il), TSM-xxxPE14H.TS(Il)
{(x0=320-360, in steps of 5).

320 W, 325 W, 330 W, 335 W, 340 W,
345 W, 350 W, 355 W, 360 W,

TSM-xxxPE14HB, TSM-xxxPE14HB.08,
TSM-xxxPE14HB.09, TSM-xxxPE14HB(ll}),

TSM-xxxPE14HB.T0, TSM-xxxPE14HB.T8,
TSM-xxxPE14HB.T9, TSM-xxxPE14HB.TO(II),
TSM-xxPE14HB.T8(Il), TSM-xxxPE14HB.T9(ll)
(xxx=320-360, in steps of 5).

TSM-xxxPE14HB.08(l1), TSM-xxxPE14HB.09(Il),

320 W, 325 W, 330 W, 335 W, 340 W,
345 W, 350 W, 355 W, 360 W,

TSM-xxxPEO5H, TSM-xxxPE05H.08,
TSM-xxxPEQ5H.09, TSM-xxxPEOSH(II),
TSM-xxxPEQ5H.08(1l), TSM-x>xPEOSH.09(Il),
TSM-0PEOG5SH.TO, TSM-xxxxPEQ5H. T8,
TSM-xxxPEQ5H.T9, TSM-xxxPEOQOSH.TO(II),
TSM-xoxPEQSH. T8(I), TSM-xxxPEOSH.TY(Il)
(xxx=270-300, in steps of 5).

270 W, 275 W, 280 W, 285 W, 290 W,
295 W, 300 W

TSM-xxxPE15H, TSM-xxxPE15H.08,
TSM-0xPE15H.09, TSM-xxxPE15H(ll),
TSM-xPE15H.08(1l), TSM-xxxPE15H.09(ll),
TSM-xxPE15H.TO, TSM-xxxPE15H.T8,
TSM-xxxPE15H.T9, TSM-xxxPE15H.TO(Il),
TSM-xxxPE15H.T8(Il), TSM-xxxPE15H.T9(ll)

{(xxx=320-405, in steps of 5).

320 W, 325 W, 330 W, 335 W, 340 W,
345 W, 350 W, 355 W, 360 W, 365 W,
370 W, 375 W, 380 W, 385 W, 390 W,
395 W, 400 W, 405 W,

Page 7 of 9
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Product Service

TSM->xxPE15HB, TSM-xxxPE15HB.08,
TSM-xxxPE15HB.09, TSM-xxxPE15HB(Il}),

TSM-xxxPE15HB.T0, TSM-xxxPE15HB. T8,
TSM-xxxPE15HB.T9, TSM-xxxPE15HB.TO(ll),

(xxx=320-390, in steps of 5).

TSM-xxxPE15HB.08(1l), TSM-0xPE15HB.0S(1l),

TSM-xxxPE15HB.T8(Il}), TSM-xoxPE15HB.TO(I1)

320 W, 325 W, 330 W, 335 W, 340 W,
345 W, 350 W, 355 W, 360 W, 365 W,
370 W, 375 W, 380 W, 385 W, 390 W,

TSM-xxxPEO6H, TSM-xxxPEO6H.08,
TSM-xxxPEQ6H.02, TSM-xcxPEOGH(II),
TSM-xxxPEQ6H.08(Il), TSM-xxxPEO&H.09(ll),
TSM-xxxPE0BH. TG, TSM-xxxPEQ6H.T8,
TSM-xxxPEQ6H.TS, TSM-xxxPEOG6H.TO(II),
TSM-xxxPEO6H.T8(ll), TSM-xxxPEO6H.T9(II)
{(xxx=270-335, in steps of 5).

270 W, 275 W, 280 W, 285 W, 290 W,
295 W, 300 W, 305 W, 310 W, 315 W,
320 W, 325 W, 330 W, 335 W.

TSM->xxxPE15M, TSM-xxxPE15M.08,
TSM-xxxPE15M.09, TSM-xxxPE15M.T0,
TSM-xxxPE15M.T8, TSM-xxxPE15M.T9,
TSM-xxxPE15M(Il), TSM-xxxPE15M.08(Il},
TSM-xxxPE15M.09(1l), TSM-xxxPE15M.TO(II),
TSM-xxxPE15M.T8(ll), TSM-xcxPE15M.TO(Il)
(0xx=320-405, in steps of 5).

320 W, 325 W, 330 W, 335 W, 340 W,
345 W, 350 W, 3556 W, 360 W, 365 W,
370 W, 375 W, 380 W, 385 W, 390 W,
395 W, 400 W, 405 W.

TSM-xxxPEO6M, TSM-xxxPEQ6M.08,
TSM-xxxPEO6M.09, TSM-xxPEQOSM.TO,
TSM-xxxPEO6M.T8, TSM-xxxPEO6M. TS,
TSM-xxxPEOSM(II), TSM-xxxPEG6M.08(ll),
TSM-xxxPEQOBM.09(Il), TSM-xxxPEQOSM.TO(II),
TSM-xxxPEOBM.T8(ll), TSM-xxxPE0OBM.T(I)
(xxx=270-335, in steps of 5).

270 W, 275 W, 280 W, 285 W, 290 W,
205W, 300 W, 305 W, 310 W, 315 W,
320 W, 325 W, 330 W, 335 W.

TSM-xxxNE15M(ll), TSM->xxxNE15M.08(lI),
TSM-xxxNE 15M.09(Il), TSM-xxxNE15M.TO(Il),
TSM->xxxNE15M.T8(1I), TSM-xxxNE15M.T9(Il)
(xxx=375-405, in steps of 5).

375 W, 380 W, 385 W, 390 W, 395 W,
400 W, 405 W.

TSM-xoxXNEOSM(II), TSM-xxxNEQ6M.08(ll},
TSM-xxxNEOSM.09(Il), TSM-xxxNEO6M.TO(II),
TSM-xxxNEO6M.T8(Il), TSM-xxxNEOSM.TO(Il)
(xxx=315-335, in steps of 5).

3156W, 320 W, 325 W, 330 W, 335 W.

TSM-xxxNE16M(Il), TSM-xxxNE16M.08(Il),
TSM-xxxNE 16 M.09(Il), TSM-xxxNE16M.TO(lI),
TSM-xxxNE16M.T8(ll), TSM-xxxNE16M.TS(Il)
(xxx=375-405, in steps of 5).

375W, 380 W, 3856 W, 390 W, 395 W,
400 W, 405 W.

TSM-xxxNEO7M(Il), TSM-xxxNEG7M.08(II),
TSM-xxxNEO7M.09(l), TSM-xxxNEQ7M.TO(ll),
TSM-0oxNEO7M.T8(1), TSM-xxxNEO7M.TO(Il)
(xxx=315-335, in steps of 5).

315W, 320 W, 325 W, 330 W, 335 W.

A4/ 0717

IEC 61215-1(ed.1)
IEC 61215-1-1(ed.1)
IEC 61215-2(ed.1)
IEC 61730-1(ed.2)

Tested
according to:

ZERTIEIKAT ¢ CERTIFICATE ¢

IEC 61730-2(ed.2)
IEC 61701(ed.2)
Page 8 of 9
TUV SUD Product Service GmbH « Certification Body « Ridlerstralle 65 « 80339 Munich « Germany TOV
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ZERTIFIKAT & CERTIFICATE & :5:E

Product Service

CERTIFICATE

No. Z2 070321 0117 Rev. 02

Production 070321, 076976, 090968, 096698, 096699, 096705, 096822,
ilitv(i . 096701, 004170, 005539, 078488, 104585, 104591, 104704,
Facility(ies): 104940, 102627, 101631, 105673, 107272
Page 9 of 9
TUV SUD Product Service GmbH » Certification Body « Ridlerstralke 65 » 80339 Munich « Germany
41 of 41 DPC10-TS-ITEE0001-00
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SUN2000-185KTL-H1 Q)

HUAWEI
Smart String Inverter
9 99.0% String-level Smart -V Curve
MPP Trackers Max. Efficiency Management Diagnosis Supported
MBUS Fuse Free Surge Arresters IP66
Supported Design for DC & AC Protection
Efficiency Curve Circuit Diagram
Efficiency j%j = 77‘”1\
100% PO ]
99% ] 2
— = |
98% — IT7 MR ~4MPP‘\ 3
97% / 7°;J S h1 Eg : ’
96% o T :
95% ]
— [T
o 830V —H i
95% 1080V e—
o [T
92% T74V
91% 1200V o1
— [T
90% — [T
0% 20% 40% 60% 80% 100% .
PG I
Load f;T ‘ EZL%] o

SOLAR.HUAWEI.COM
4 of 17 DPC10-TS-ITEE0002-00


mana.m
Highlight

eakchai
Rectangle


Max. Efficiency
European Efficiency

Max. Input Voltage

Max. Current per MPPT

Max. Short Circuit Current per MPPT
Start Voltage

MPPT Operating Voltage Range
Nominal Input Voltage

Number of Inputs

Number of MPP Trackers

Nominal AC Active Power

Max. AC Apparent Power

Max. AC Active Power (cosd=1)
Nominal Output Voltage

Rated AC Grid Frequency
Nominal Output Current

Max. Output Current
Adjustable Power Factor Range

Max. Total Harmonic Distortion

Input-side Disconnection Device
Anti-islanding Protection

AC Overcurrent Protection

DC Reverse-polarity Protection
PV-array String Fault Monitoring
DC Surge Arrester

AC Surge Arrester

DC Insulation Resistance Detection

Residual Current Monitoring Unit

Display
UsB
MBUS
RS485

Dimensions (W x H x D)
Weight (with mounting plate)
Operating Temperature Range
Cooling Method

Max. Operating Altitude without Derating

Relative Humidity
DC Connector
AC Connector
Protection Degree

Topology

SUNZ2000-185KTL-H1
Technical Specifications

Efficiency
99.03%
98.69%
Input
1,500 V
26 A
40 A
550 V
500 V ~ 1,500 V
1,080 V
18
9
Output
185,000 W @25°C, 175,000 W @40°C
185,000 VA
185,000 W
800V, 3W + PE
50 Hz / 60 Hz
134.9A @25°C, 126.3 A @40°C
1349 A
0.8LG ...0.8LD
<3%
Protection
Yes
Yes
Yes
Yes
Yes
Type ll
Type ll
Yes
Yes
Communication
LED Indicators, Bluetooth/WLAN + APP
Yes
Yes
Yes
General
1,035 x 700 x 365 mm (40.7 x 27.6 x 14.4 inch)
84 kg (185.2 lb.)
-25°C ~ 60°C (-13°F ~ 140°F)
Smart Air Cooling
4,000 m (13,123 ft.)
0~ 100%
Staubli MC4 EV02
Waterproof Connector + OT/DT Terminal
IP66

Transformerless

Standard Compliance (more available upon request)

Certificate EN 62109-1/-2, IEC 62109-1/-2, IEC 62920, EN 50530, IEC 62116, IEC 60068, IEC 61683

IEC 61727, IEC 62910, P.O. 12.3, RD 1699, RD 661, RD 413, RD 1565, RD 1663,

Grid Code UNE 206007-1, UNE 206006

SOLAR.HUAWEI.COM
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SmartACU2000D

Smart Array Controller

| With SmartPID2000 Module

Without SmartPID2000 Module

(LY

Smart

All inverters acting as one unit;
Active and reactive power control

Technical
Specification

Smart Logger
SmartModule1000A

RS485
No. of MBUS'
No. of SmartPID2000

Operating Temperature
Range

Relative Humidity

Max. Operating Altitude

AC Input Voltage for SACU
AC Input Voltage for MBUS

Simple Reliable

One unit managing one array;
Available for up to 150 inverters connection

Performance and energy yield recollection;
Preventing power loss caused by PID effect

SmartACU2000D-D-00 SmartACU2000D-D-02 |SmartACU2000D-D-01 SmartACU2000D-D-03

Configuration
SmartLogger30008B x 1
Standard with

Optional SmartModule1000A x 1
Supported
1 2 ! ’
0 0 ! g
Environment

-40°C ~ 60°C (-40°F ~ 140°F)

4% ~ 100%
4,000 m (13,123 ft.)

Electrical
100 V~240 V, L/ N (L)+ PE
380V ~ 800V, 3Ph

AC Input Voltage for PID

380 V ~ 800 V, 3Ph + FE (Functional Earth) |

AC Input Frequency
Power Supply

Cable Entries
Maintenance
Dimensions (W x H x D)
Weight

Protection Degree
Installation Options

50/ 60 Hz

Standard: 12 V DC
Optional: 24 V DC?

Mechanical
Bottom in & out
Front
640 x 770 x 315 mm (25.2 x 30.3 x 12.4 inch)
29 kg (63.9 |b.) 32 kg (70.5 lb.)

880 x 770 x 369 mm (34.6 x 30.3 x 14.5 inch)
49 kg (108.0 lb.) 61 kg (134.5 lb.)
1P65
Wall Mounting, Rack Mounting, Pole Mounting

1. Compatible with communication mode of PLC (Power Line Communication).
2.24V DC power supply is optional to power devices that require 24Vdc input and output.

SOLAR.HUAWEI.COM
6 of 17 DPC10-TS-ITEE0002-00
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SmartLogger3000B

b Huawe|

Without SmartModule 10004

@

Smart

Connecting up to 150 inverters,
One-click commissioning

Technical Specification

Max. Number of Manageable Devices
Max. Number of Manageable Inverters

WAN

LAN

Optical Ethernet
MBUS

R5485

Digital / Analog Input / Output
PT100/PT1000

Active DO

Lightning Protection Maodule

Ethernet
RS485

LED
WEB
UsB
APP

Operating Temperature Range
Storage Temperature

Relative Humidity (Nan-condensing)
Max. Operating Altitude

AC Power Supply
DC Power Supply
Power Caonsumption

Dimensions (W x H x D)

Weight
Protection Degree
Installation Options

Pl HupwEl

B HUAWE

With SmartModule 1000A

Simple Reliable

Deployment wizard allowed, including
parameters configuration, devices connection

Industrial-level application
and high reliabilicy

SmartLogger3000B

Smartl.ogger30008 SmartModule1000A

Device Management
200
150
Communication Interface
. WAN x 1, 10 /100 / 1000 Mbps
LAN x 1, 10 / 100 / 1000 Mbps LAN % 3, 10 / 100 / 1000 Mbps
SFE % 2, 100 / 1000 Mbps
Max, AC 800 V (+10%), 1,000m

COM ¥ 3, COM % B
1200 [ 2400 / 4800 / 9600 / 19200 /115200 1200 [ 2400 / 4800 / 9600 / 19200 / 115200
bps bps
Dl x4, DO %2, Al x4 Dl x8 DOx2 Al x7
0 2
12V, 100mA (connection with relay, sensor)
Yes
Communication Protocol

Modbus-TCP, IEC 60870-5-104
Medbus-RTU, |EC 60870-5-103 (standard), DL / T645
Interaction
LED Indicator x 3 - RUN, ALM, 4G LED Indicator x 5 - RUN, ALM, 4G; RUN, ALM
Embedded Web
USB 2.0 x 1
FusionSolar
Environment
-40°C ~ 60°C (-40°F ~ 140°F)
-40°C ~ 70°C (-40°F ~ 158°F)
54 ~ 059
4,000 m (13,123 ft)
Electrical
100 V ~240 V, 50 Hz / 60 Hz
12V /24 V
Typical 8 W, Max. 15 W
Mechanical

225 x 160 x 44 mm (8.9 x 6.3 x 1.7 inch)
Without mounting ears

2 kg (44 b))

Typical 10 W, Max. 18 W

350 x 160 x 44 mm (13.8 x 6.3 % 1.7 inch)
Without mounting ears

3 kg (6.6 1b.)
P20
wall Mounting, DIN Rail Mounting, Tabletop Mounting

SOLAR.HUAWEI COM
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SmartPID2000 Module
Inside Smart Array Controller

The SmartPID2000 Module is installed in
the Smart Array Controller cabinet to
reduce the negative effect of the Potential
Induced Degradation (PID), and support
1000 V /1100 V / 1500 V DC system.

‘ Smart

Data read and software upgrade
through USB or the embedded Web

Reliable

Protection degree of IPG5

SmartPID2000 Solution Diagram

‘;@ Transfarmer

AlBfC
" Ground Bar in
SUN2000 v SmartPIDZO00 the transfarmer
| station

: l Functional Earth
- {FE) Cable

-—‘--

SUN2000 SmartLodgger

Smart Array Controller

e

1, The Aqt-FD soluion could QR LY Be deploved in it inssallaioes whicl e soemally orvnacted to the madem scltage InFlarid ke WITHOUT nautral line
2 The At-PID moule voustwink wdth Hugeel Smartkoggars and Haeei ooy

SOLARHUAWEI.COM
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HUAWEI Smart PV Product Warranty and
Service Conditions

(For End Customer)

Ve

HUAWEI
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Huawel Solar Inverter
Warranty and Service Conditions

These warranty and service conditions apply to the following products:

SUN2000-2/3/4/5KTL-L1
SUN2000-5/8/10KTL-MO
SUN2000-5/8/10KTL-M1
SUN2000-12/15/17/20KTL-MO
SUN2000-12/15/17/20KTL-M2
SUN2000-36KTL
SUNZ2000-60KTL-MO
SUN2000-90KTL-H2

SUNZ2000-105KTL-H1

SUN 2000-185KTL-H1

SmartACU2000B

SmartACU2000D

>

>

>

>

>

>

>

>

>

» SUN2000-100KTL-M1

>

>

>

» ACBox-2/1-D-S, ACBox-2/1-D-C
» SmartLogger3000
» Smart DongleA-05, Smart DongleA-03-EU
» UPS

» Smart PV Optimizer:SUN2000-450W-P

» Smart Power Senson:DDSU666-H/ DTSU666-H 250A

110f 17 DPC10-TS-ITEE0002-00
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e SUN2000 Series
Products

e SmartLogger 1000

e SmartLogger 2000

e SmartLogger 3000

e Smart Dongle

e SmartACU2000B/2000D

e ACBoOX

e Smart PV Optimizer
SUN2000-450W-P

e Smart Power Sensor

12 of 17
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Warranty period:

Product Warranty Commencement Warranty Period

SUN2000 Series | Warranty commences from the 90th day after 120 months

Products the date of the product shipment from Huawei,

or the date on which Huawei receives a

12 months
martL ran . ; i i
SmaniSoygerand service request for this product, whichever is
SmartACU, .
earlier
ACBox, UPS
Smart PV 25 Years
Optimizer
12 months

Smart Power
Sensor

Warranty services:

Huawei provides remote support and hardware support for solar inverter maintenance.

Warranty Services

Service Classification Service Content Availability

http://e.huawei.com/en/service-hotline

E-mail: APSupport@huawei.com

Help Desk
09:00 to 18:00 Monday to Friday
ey Remote Support (Business Days only)
Service Remote Technical o )
5*8h (response within 30Min)
Support

Online Technical
http://e.huawei.com/en/service-hotline
Support

Hardware
Hardware support 2 Business Days-Shipment*
Replacement

*Huawei will use commercially reasonable efforts to ship a replacement part within two (2)
business days after an RMA is issued. Actual delivery times may vary depending on site
location.

13 of 17 DPC10-TS-ITEE0002-00



Return Material Authorization (RMA): is the approval to return faulty units to Huawei. The RMA
number allows tracking of returned units and helps guarantee proper credit.

SLA: Service Level Agreement.

Excludes travelling time if required.

Country Hotline

Malaysia 1800220036 (Local Toll Free)/ 0321686868(For Landline)

Singapore 8006011449 (Local Call)/ +80021686868(IDD Toll Free, For
Singtel and M1) -

Philippines 1800-1888-6868(For Landline, Smart and PLDT. NOT able
to support through Globe and TM)

Indonesia 0078036015234 / +80021686868(IDD Toll Free, For
Telkomsel) /00780021686868(IDD Toll Free, For XL) -

Thailand 0066-26542662 (local call rate, for AlS, DTAC, True, TOT) /

00180021686868 (IDD toll free, for landline and AIS)

Vietnam/Sri Lanka/ Bangladesh

0060-3-21686868

Cambodia/Laos/Nepal/Myanmar

0060-3-21686868 -

Hongkong

00852-21210099 / 00180021686868 (For CSL, China

Unicom Hong Kong)

» Remote Support

Remote Support means Huawei provides solutions for technical enquiries or problems

relating to the solar inverter products under warranty by telephone or e-mail. It includes

Help Desk, Remote Technical support and Online Technical Support

® Help Desk provides technical support to Huawei's customers for solar inverter

products.

Email: APSupport@huawei.com.

14 of 17 DPC10-TS-ITEE0002-00



Remote Technical Support includes technical enquiry and problem handling. The
technical enquiry service provides consultation services in respect of Huawei inverter
products. The problem handling service is to provide solutions to customers for

inverter-related problems.

Online Technical Support : (http://e.huawei.com/en/service-hotline).

Hardware Support

During the Warranty Period, Huawei guarantees that all Smart PV Product hardware

purchased shall be from defects in material, fabrication and workmanship.

Huawei Smart PV products that are defective in material, fabrication or workmanship
or do not meet the published specifications shall be replaced free of charge.

Huawei will send the replacement device to the customer site within 2 Business Days
after device fault being confirmed. After receiving the replacement device, customer
should prepare the defective device (packed in the packaging from the replacement
device) within 15 Business Days of receipt of the replacement device and Huawei will
be in charge of return. Defective devices not returned in time for any reason may
incur additional charges.

The replacement device provided by Huawei will be functionally equivalent to the
customer’s defective device (in features, functions, compatibility, provided with
default software version).

The replacement device provided by Huawei will have a Warranty Period of twelve
(12) months from the date of receipt by the customer, or the remainder of the original

device warranty period, whichever is longer.

Disclaimer:

e All above mentioned warranty and support services apply only to SUN2000 Series
Products, SmartLogger, SmartACU, Smart PV Optimizer and UPS, ACBOX, Smart Power
Sensor.

» Accessories and consumable parts, including but not limited to cables and connectors, are

not covered by the warranties and services set out above.

» If Huawei cannot fulfill its service commitments within the committed time period due to

15 0f 17 DPC10-TS-ITEE0002-00



non-Huawei causes, Huawei should be exempted from responsibilities and related

compensations on the fulfilment of the SLA commitments. If on-site service is required,

traveling time should be excluded from the SLA time.

Warranties and services shall not apply in the following circumstances:

Damage as a result of force majeure (natural disasters, fires and wars).

Damage as a result of natural wear and tear.

Direct damage caused by failure to meet system requirements provided in writing
including site running environment or external electricity parameters.

Damage from lightning due to unsuitable system design.

Large scale damage to hardware or data due to customer’s negligence, inappropriate
operation or intentional damage.

Damage caused by non-compliance with the operation manual of the equipment.
System damage caused by the customer or third parties, including relocation and
installation of the system not in compliance with Huawei’'s requirements or
instructions.

Damage caused by adjustment, change or removal of identification marks not in
compliance with Huawei requirements or instructions.

System damage directly caused by problems in customer’s infrastructure.

Huawei Service Organization

Huawei has built up an extensive service organization world-wide. We are serving our

customers with warranty services and spare parts for a wide range of technologies.

For support of the warranty services for SUN2000 products, Huawei has defined a support

organization to support the process as depicted below:

16 of 17 DPC10-TS-ITEE0002-00



HUAWEI FusionSolar Service Process

Customer |
— oI
Call Center |
e
Huawei | L _NO s Q'I,?J&.'f.

Spare Part

el
_Logistic | <QBD

Remote Technical support* (Response within 30 minutes)

_Engineer | r
|
~ Center | pare Part

Hardware shipment within TWO business days after RMA confirmed

17 of 17
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VERITAS

TEST REPORT
IEC 61727

Photovoltaic (PV) systems
Characteristics of the utility interface

Report reference number .............. : PV190201N024

Date of issue ......ccccceeeeveiicciee el 2019-03-28

Total number of pages...................... 68

Testing laboratory name................ : Bureau Veritas Shenzhen
Co., Ltd. Dongguan Branch

AdAreSS oo : No. 34, Chenwulu Section,
Guantai Rd., Houjie Town, % (AccREDITED)
Dongguan City, Guangdong L A Certificate # 2951.01
523942, China

Applicant's name..........ccouvemrisenrnnas : Huawei Technologies Co., Ltd.

AdAress ......oveveiiiiee e :  Administration Building, Headquarters of Huawei Technologies Co.,

Ltd., Bantian, Longgang District, Shenzhen, 518129, P.R.C

Test specification

Standard......c.occeceeeeiciiee e . IEC 61727:2004-12

Certificate......ccccovrreecerrncecerrnseceeenns : Certificate of compliance

Test report form number .................. : IEC 61727

Master TRF .....oooiiiieieeeee :  Bureau Veritas Consumer Products Services Germany GmbH

Test item description...................... :

Trademark.....cccooeeveeeeeerieeeeeeeeeeeeinnn, :

Model / TYPE .ovvveeeeeeeee e :

SOLAR INVERTER

W

HUAWEI
SUN2000-168KTL-H1, SUN2000-185KTL-INHO,
SUN2000-185KTL-H1

This report is governed by, and incorporates by reference, CPS Conditions of Service as posted at the date of issuance of this report at http.//www.bureauveritas.com/home/about-us/our-
business/cps/about-us/terms-conditions/and is intended for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this report are not indicative or representative of
the quality or characteristics of the lot from which a test sample was taken or any similar or identical product unless specifically and expressly noted. Our report includes all of the tests requested by you
and the results thereof based upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited tests. You have 60 days from date of issuance of this
report to notify us of any material error or omission caused by our negligence or if you require measurement uncertainty; provided, however, that such notice shall be in writing and shall specifically
address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute you unqualified acceptance of the completeness of this report, the tests conducted and the

correctness of the report contents.

Tel: +86-769 8998 2098

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT IEC/EN 61727 VER.O

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China
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Bureau Veritas Shenzhen Co., Ltd.
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Report No.: PV190201N024
Ratings .....c.cccvvmnrmmnmrne s : | SUN2000-168KTL-H1 | SUN2000-185KTL-INHO | SUN2000-185KTL-H1
MPP DC voltage range [V] ......cccc..... : 500 - 1500

Input DC voltage range [V]............... : 880 - 1300

Input DC current [Al.....cccereeriiennnn. : max. 9x26

Output AC voltage [V]......cocevveeinnenne : 800, 3~ + PE, 50/60Hz

Output AC current [A]..cccceveveveeeeennee. : max. 122,5 max. 134,9 max. 134,9
Nominal Output power [kW]............. : 150 160 175
Maximum Output power [KVA] ......... : 168 185 185

Testing Location.............ceuuceue : Huawei Technologies Co., Ltd.

AdAresS.....covvvieeeee e : Administration Building, Headquarters of Huawei Technologies Co., Ltd.,
Bantian, Longgang District, Shenzhen, 518129, P.R.C

Tested by

(name and signature)...........ccceeeenee :

Approved by
(name and signature).........c.ccceeennee. :

Dora Zhang f 0 V&{/

/9?
James Huang / _

Manufacturer’s name.......ccccceveeuuens :

Manufacturer address.........ccccuuu...... :

Huawei Technologies Co., Ltd.

Administration Building, Headquarters of Huawei Technologies Co.,
Ltd., Bantian, Longgang District, Shenzhen, 518129, P.R.C

Factory’s name 1 ........cccccvverniuennas :

Factory address........ccccocveinienineenns

Huawei Machine Co., Ltd.

No. 2 New City Avenue, Song Shan Hu Science & Technology
Industrial Park, Dongguan, Guangdong, 523808, China

Factory’sname 2 ........................... :

Factory address........ccccoceveivienineenns

DongGuan Fuyi Precision Industry Co.,Ltd.

Floor 1st-4th,Building 12, Weifeng Industrial City,No.6,Songshui Road,
Songmu Village, Dalang Town, Dongguan, Guangdong, 523770, China

Factory’'sname 3 ............c.ccceeeeee :

Dongguan Yang Tian Electron Technology Co.,LTD.

Factory address.......cocccvveeeeeeieinees

No. 152, LUYUAN RD. SCIENCE CITY. TANGXIA TOWN.
DONGGUAN CITY GUANGDONG PROVINCE,P.R.CHINA
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Test items particulars

Equipment mobility..........cccccveeennee :  Permanent connection
Operating condition .........ccccceeeveennee : Continuous

Class of equipment .........ccccceeereennne : Class|

Mass of equipment [Kg].....ccccocveeruen. : Approx. 84

Test case verdicts

Test case does not apply

to the test objecCt.......cccevvriiieiennneen. : N/A

Test item does meet

the requirement .........cccceviiieeeenineen. : P(ass)

Test item does not meet

the requirement ........ccoccvviiieeiinineen. : F(all)

Testing

Date of receipt of test item ............... : 2019-02-01

Date(s) of performance of test ......... : 2019-02-01 to 2019-03-27

General remarks:

The test result presented in this report relate only to the object(s) tested.
This report must not be reproduced in part or in full without the written approval of the issuing testing
laboratory.

”(see Annex #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.

Throughout this report a comma is used as the decimal separator.

The IEC61727does not provide any limits of accuracy for the utility voltage and frequency measurement of the
PV-system. Therefore the values for tolerances given in EN 50438, Table 2 are used.

Tolerances on trip values tabel 2 EN50438:
- Voltage: +/- 1% of the nominal voltage;
- Frequency: +/- 0,5% of the nominal frequency
- Clearance time: +/- 10%

This Test Report consists of the following documents:
1. Test Results
2. Annex No. 1 — Pictures of the unit

3. Annex No. 2 — Test equipment list
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Copy of marking plate:

e

&% Model: SUN2000-168KTL-H1
£# Name: ARRERDNTHR
SOLAR INVERTER

@& Model: SUN2000-185KTL-INHO
£# Name: XRRERTTH

HUAWEI SOLAR INVERTER

BAMMNEE d.c. Max. Input Voltage: 1500 Vd.c.
BAMAEE d.c. Max. Input Current: 9X26 A
WD lsc: 9X40A

MPPEEMM d.c. MPP Range: 500 - 1500 Vd.c.

WHWE a.c. Oulput Nominal Voltage: 800Va.c.; 3~ + D
WM a.c. Nominal Operating Frequency: 50 Hz/60 Hz
WUEMHTI®E a.c. Output Rated Powar: 150 kW
BAMEDE a.c. Output Max.Apparent Power: 188 kKVA
MAMHME a.c. Output Max. Current: 122,54

TH#ER Power Factor: 0.8(lagging) = 0.8(leading)
%M Operating Tempsraturs Range: - 25 = +80°C
WG Invertar Topalogy: Nan-lsolatlan

Wi+ %@ Enclosure: IPG5

#4 WG Protection Class: 1

wisaEMS| Overvoltage Category: I{DC)IIIAC)
5548 Pollution Degrse: Il

MR Altitude: 4000 m

#iRA® Communication: MBUS/RS4856

®X

BAMMNEE d.c. Max. Input Voltage: 1500 Vd.c.
MAMAEHE d.o. Max. Input Gurrent: 9X26 A
WSO lsc: 9X40A

MPPELEXM d.c. MPP Range: 500 - 1500 Vd.c.

WH®E a.c. Output Nominal Voltage: 800 Va.c.; 3~ +5
W% a.c. Nominal Operating Frequency: 50 Hz/60 Hz
SUEMHIIE a.c. Output Rated Power: 180 kW
BAWAEDE a.c. Output Max.Apparent Powsr: 185 kVA
BMAMENIE a.c. Output Max. Current: 134.9A

H#EM Power Factor: 0.8(lagging) = 0.8(leading)
MM Operating Temperature Ranga: - 25 = +80 °C
9 IE Inverter Topalogy: Non-lsolation

Wi %@ Enclosure: IP85

#4WE Protection Class: |

e E#A Overvoltage Category: II(DCHINIAC)
5% & Pollution Degree: Il

MM Altitude: 4000 m

#WRAE Communication: MBUS/RS485

® X

| HQ of Huawel, Bantian, Longgang District, Shenzhsn, 518129, PR.C

HSgEoR AL HUMWE] TECHNOLOGIES CO.,LTD. Rt MADE IN CHINA

SN EORATAE HUAWE! TECHNOLOGIES CO.,LTD. SR MADE IN CHINA

| HQ of Huawel, Bantian, Longgang District, Shenzhen, 518129, PR.C

" "y

E

W

# 8 Model: SUN2000-185KTL-H1
&k Name: XMFREAHETSR

SOLAR INVERTER

REAMARE d.c. Max. Input Voltage: 1500 Vd.c.
MM d.c. Max. Input Current: 9XX28 A
WASERE AR lsc: 9X40A

MPPEEMME d.c. MPP Range: 500 - 1500 Vd.c.

WHRE a.c. Output Nominal Voltage: 800 Va.c.; 8~ +35
i H#R a.c. NomInal Operating Frequency: 50 Hz/é0 Hz
WUEMHHIHE a.c. Output Rated Powear: 175 kW
BAMENR a.c. Output M. Apparent Power: 185 kVA
MM a.c. Output Mex. Current: 134.8A

THRER Power Factor: 0.8(lagging) = 0.8(leading)
%% M Operating Temperaturs Range: - 25 - +60°C
W4 WG Inverter Topalogy: Non-lsolation

R %@ Enclosure: IPB5

#IPEE Protection Class: |

it ea FE#53] Overvoltage Category: [I{DCYII(AC)
5% Pollution Degree: Il

Wik Aliltude: 4000 m

HWiRARE Communication: MBUS/RS485

® X

SR ARAM HUAWE! TECHNOLOGIES CO.,LTD. it MADE IN CHINA
| HQ of Huswel, Bantian, Longgang District, Shenzhen, 518129, PR.C

-
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General product information:
The units are three-phase
The Solar inverter converts DC voltage into AC voltage.

The input and output are protected by SPDs to Earth. The unit is providing EMI filtering at the PV input and
output toward mains. The unit does not provide galvanic separation from input to output (transformerless).
The output is switched off redundant by the high power switching bridge and a two relays. This assures that
the opening of the output circuit can operate in case of one error.

Description of the electrical circuit (Figure 1):

The internal control is redundant built. It consists of Microcontroller master ARM (U101) and slave ARM
(U100).

The master ARM (U101) which can control the relays by switching signals; measures the voltage, frequency,
AC current, DC-injection current, insulation resistance and residual current. In addition it tests the array
isolation impedance and the RCMU circuit before each start up.

The slave ARM (U100) is user for detecting grid voltage, grid frequency and residual current, also can open
the relay, and communicate with Main ARM (U101) each other.

The unit provides two relays in series on each phase. When single-fault applied to one relay, an error code
will appear on display panel, another redundant relay provides basic insulation maintained between the PV
array and the mains. All the relays are tested before start up. Both DSP can open the relays.
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Figure 1 — Block diagram
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
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The product was tested on:
Hardware version: V300R001
Software version: V300R001.

Model difference:

The models SUN2000-168KTL-H1, SUN2000-185KTL-INHO and SUN2000-185KTL-H1 are identical in
hardware and the output power derated by software.

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
g‘é;ea“ugﬁrgf:niﬂe“me“ Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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IEC61727:2004-12

Clause Requirement — Test Result — Remark Verdict

SECTION 4: Utility compatibility

4 General Noticed P
The quality of power provided by the PV system for the
on-site AC loads and for power delivered to the utility is
governed by practices and standards on voltage, flicker,
frequency, harmonics and power factor. Deviation from
these standards represents out-of-bounds conditions
and may require the PV system to sense the deviation
and properly disconnect from the utility system.

All power quality parameters (voltage, flicker, frequency,
harmonics, and power factor) must be measured at the
utility interface/ point of common coupling unless
otherwise specified.

41 Voltage, current and frequency Derived from tests P
The PV system AC voltage, current and frequency shall
be compatible with the utility system.

4.2 Normal voltage operating range Derived from tests P
Utility-interconnected PV systems do not normally
regulate voltage; they inject current into the utility.
Therefore, the voltage operating range for PV inverters
is selected as a protection function that responds to
abnormal utility conditions, not as a voltage regulation
function.

4.3 Flicker See table 4.3 P
The operation of the PV system should not cause
voltage flicker in excess of limits stated in the relevant
sections of IEC 61000-3-3 for systems less than 16 A or
IEC 61000-3-5 for systems with current of 16 A and
above.

4.4 DC injection See table 4.4 P
The PV system shall not inject DC current greater than
1 % of the rated inverter output current, into the utility
AC interface under any operating condition.

4.5 Normal frequency operating range See table 4.5 and 5.2.2 P
The PV system shall operate in synchronism with the
utility system, and within the frequency trip limits defined
in5.2.2.

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
g‘;}ea“u;/ﬁrgf‘:niﬂe”me” Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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IEC61727:2004-12

Clause

Requirement — Test ‘ Result — Remark | Verdict

SECTION 4: Utility compatibility

4.6

Harmonics and waveform distortion See tables 4.6 (1) and P

Low levels of current and voltage harmonics are 4.6 (2)

desirable; the higher harmonic levels increase the
potential for adverse effects on connected equipment.
Acceptable levels of harmonic voltage and current
depend upon distribution system characteristics, type of
service, connected loads/apparatus, and established
utility practice.

The PV system output should have low current-
distortion levels to ensure that no adverse effects are
caused to other equipment connected to the utility
system.

Total harmonic current distortion shall be less than 5 %
at rated inverter output. Each individual harmonic shall
be limited to the percentages listed in Table 1.

Even harmonics in these ranges shall be less than

25 % of the lower odd harmonic limits listed. (see
Clause 4.6 Table 1 — Current distortion limits)

4.7

Power factor See table 4.7 P

The PV system shall have a lagging power factor
greater than 0,9 when the output is greater
than 50 % of the rated inverter output power.

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China
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IEC61727:2004-12

Clause

Requirement — Test

Result — Remark Verdict

SECTION 5: Personnel safety and equipment protection

5

General

This Clause provides information and considerations for
the safe and proper operation of the utility-connected
PV systems.

Noticed P

5.1

Loss of utility voltage

To prevent islanding, a utility connected PV system shall
cease to energize the utility system from a de-energized
distribution line irrespective of connected loads or other
generators within specified time limits.

A utility distribution line can become de-energized for
several reasons. For example, a substation breaker
opening due to fault conditions or the distribution line
switched out during maintenance.

If inverters (single or multiple) have DC SELYV input and
have accumulated power below 1 kW then no
mechanical disconnect (relay) is required.

The loss of utility voltage P
test report for IEC61727
according to IEC62116 is
stored in archive at Bureau
Veritas, Project No.
PV190201N024-1.

5.2

Over/under voltage and frequency

Abnormal conditions can arise on the utility system that
requires a response from the connected photovoltaic
system. This response is to ensure the safety of utility
maintenance personnel and the general public, as well
as to avoid damage to connected equipment, including
the photovoltaic system. The abnormal utility conditions
of concern are voltage and frequency excursions above
or below the values stated in this Clause, and the
complete disconnection of the utility, presenting the
potential for a distributed resource island.

See table 5.2.1 and 5.2.2 P

5.2.1

Over/under voltage

When the interface voltage deviates outside the
conditions specified in Table 2, the photovoltaic system
shall cease to energize the utility distribution system.
This applies to any phase of a multiphase system.

All discussions regarding system voltage refer to the
local nominal voltage. The system shall sense abnormal
voltage and respond. The following conditions should be
met, with voltages in RMS and measured at the point of
utility connection.

(see clause 5.2.1 Table 2 — Response to abnormal
voltages)

The purpose of the allowed time delay is to ride through
short-term disturbances to avoid excessive nuisance
tripping. The unit does not have to cease to energize if
the voltage returns to the normal utility continuous
operation condition within the specified trip time.

See table 5.2.1 P

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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IEC61727:2004-12

Clause

‘ Requirement — Test

Result — Remark

Verdict

SECTION 5: Personnel safety and equipment protection

5.2.2

Over/under frequency

When the utility frequency deviates outside the specified
conditions the photovoltaic system shall cease to
energize the utility line. The unit does not have to cease
to energize if the frequency returns to the normal utility
continuous operation condition within the specified trip
time.

When the utility frequency is outside the range of

*1 Hz, the system shall cease to energize the utility line
within 0,2 s. The purpose of the allowed range and time
delay is to allow continued operation for short-term
disturbances and to avoid excessive nuisance tripping in
weak-utility system conditions.

See table 5.2.2

P

5.3

Islanding protection
The PV system must cease to energize the utility line
within 2 s of loss of utility.

The loss of utility voltage P

test report for IEC61727
according to IEC62116 is
stored in archive at Bureau
Veritas, Project No.

PV190201N024-1.

5.4

Response to utility recovery

Following an out-of-range utility condition that has
caused the photovoltaic system to cease energizing, the
photovoltaic system shall not energize the utility line for
20 s to 5 min after the utility service voltage and
frequency have recovered to within the specified
ranges.

See table 5.2 (1) and P

5.2 (2)

5.5

Earthing

The utility interface equipment shall be
earthed/grounded in accordance with
IEC 60364-7-712.

Stated in the manual. P

5.6

Short circuit protection
The photovoltaic system shall have short-circuit
protection in accordance with IEC 60364-7-712.

Stated in the manual. P

5.7

Isolation and switching
A method of isolation and switching shall be provided in
accordance with IEC 60364-7-712.

Stated in the manual. P
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Test overview:

IEC 61727:2004-12
Clause Test Result
4 Type test:
4.3 Voltage Fluctuations and Flicker P
44 Monitoring of DC-Injection P
4.5 Normal frequency operating range (see 5.2.2 below) P
4.6 Harmonics and waveform distortion P
4.7 Power factor P
5.2.1 Voltage monitoring P
5.2.2 Frequency monitoring P
Suon VotasShoaren o, Lo, | M, S SISt oo, | T geTeo e egs
523942, China Email: customerservice.dg@cn.bureauveritas.com
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4.3 Voltage fluctuation and flicker P
Test conditions: Maximum permissible voltage fluctuation (expressed as a percentage of
nominal voltage at 100 % power) and flicker as per EN 61000-3-11
Starting Stopping Running
Limit 3,3% 3,3% Pst=1,0 P=0,65
Test value * * * *
inverter >16A
SUN2000-168KTL-H1,50Hz
Limit dc% = 3,3 Pst=1,0 P1=0,65
Test value See below
L1 phase
No. dec[%] dmax[%] d(t)[ms] Pst
1 0.00 153 — 063
2 0.00 1.53 - 0.63
3 0.00 153 — 063
4 0.00 1.54 - 0.63
5 0.00 1.54 — 063
6 0.00 1.54 - 0.63
7 0.00 1.54 — 0.64
8 0.00 1.54 - 0.63
9 0.00 1.54 - 0.64
10 0.00 1.54 - 0.63
11 0.00 1.54 - 0.64
12 0.00 1.54 - 0.63
PIt
0.63
L2 Phase
No. dc[%] dmax[%] d(t)[ms] Pst
1 0.00 1.09 —— 0.53
2 0.00 1.09 — 0.53
3 0.00 1.10 —— 0.52
4 0.00 1.10 - 0.53
5 0.00 1.10 — 0.53
6 0.00 1.10 - 0.53
7 0.00 1.10 - 0.53
8 0.00 1.10 - 0.53
9 0.00 110 — 053
10 0.00 1.10 - 0.53
11 0.00 1.10 - 0.53
12 0.00 110 — 053
Pt
0.53
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=
o= @ o o p) o= 2

[
[ B e R s

dc[%]
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

L3 phase
dmax[%] dit)[ms]
1.64 —-
1.64 —-
1.65 -
1.65 —-
1.65 —-
1.65 -
1.66 —-
1.66 —-
1.66 -
1.66 -
1.66 —-
1.66 -

Pst
0.57
0.57
0.58
0.58
0.58
0.58
0.58
0.58
0.58
0.58
0.58
0.58

Plt
0.58
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inverter >16A

SUN2000-185KTL-INHO,50Hz

Limit dc% = 3,3 Pst=1,0 Pi=0,65
Test value See below
L1 phase
No. dc[%] dmax|%] dit)[ms] Pst
1 0.00 1.59 —— 0.59
2 0.00 1.60 —— 0.60
3 0.00 1.60 —— 0.60
4 0.00 1.60 —— 0.60
5 0.00 1.60 —— 0.60
6 0.00 1.60 —— 0.59
i 0.00 1.60 e 0.58
8 0.00 1.60 — 0.58
9 0.00 1.60 —— 0.57
10 0.00 1.60 —— 0.57
11 0.00 1.60 —— 0.57
12 0.00 1.60 —— 0.56
Pt
0.58
L2 Phase

No. dec[%] dmax[%] ditj[ms] Pst
1 0.00 1.31 —_ 0.54

2 0.00 1.33 —- 0.53

3 0.00 1.35 —_ 0.52

4 0.00 1.35 —- 0.52

5 0.00 1.35 —_ 0.51

6 0.00 1.35 —- 0.51

7 0.00 1.37 —_ 0.51

g 0.00 1.37 —- 0.51

9 0.00 1.37 —- 0.51
10 0.00 1.37 —- 0.51
1 0.00 1.37 —- 0.50
12 0.00 1.38 —- 0.50
Pit

0.51
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de[%]
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

L3 phase
dmax[%]
175
1.75
1.75
1.75
1.75
1.75
175
1.75
175
1.75
1.75
175

d(t)[ms]

Pst
0.58
0.53
0.55
0.93
0.534
0.54
0.54
0.53
0.53
0.53
0.53
0.53

Pt
0.54
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inverter >16A

SUN2000-185KTL-H1,50Hz

Limit dc% = 3,3 Ps«t=1,0 Pi=0,65
Test value See below
L1 phase

No. dc[%] dmiax] %] dit)[ms] Pst
1 0.00 1.52 —_ 0.40
2 0.00 1.52 —_ 0.40
3 0.00 1.52 —_ 0.40
4 0.00 1.52 —_ 0.41
5 0.00 1.52 —_ 0.41
G 0.00 1.52 —_ 0.42
7 0.00 1.52 —_ 0.41
a8 0.00 1.52 —_ 0.41
9 0.00 1.52 —_ 0.41
10 0.00 1.52 —_ 0.41
11 0.00 1.52 —_ 0.41
12 0.00 1.52 —_ 0.41
Plt

0.41

L2 Phase

Mo decf%s] dmax[%] dit)[ms] Pst

1 0.00 1.13 —- 037

2 0.00 1.13 —- 037

3 0.00 1.13 — 037

4 0.00 1.13 — 037

5 0.00 1.13 —- 0.37

G 0.00 1.13 —- 0.36

7 0.00 1.13 — 036

8 0.00 1.13 — 036

9 0.00 1.13 — 036
10 0.00 1.13 —- 0.36
11 0.00 1.13 — 0.36
12 0.00 1.13 — 036

Plt

0.36
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Mao.

WD =] O e L R —

T —
b = O

def%]
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

L3 phase

dmax[%] d(t)jms]
1.67 —
1.68 —_
1.68 -
1.69 -
1.69 —
1.69 —_
1.70 -
1.71 -
1.71 —
1.71 —
1.71 -
1.71 -

Pst
0.35
0.35
0.34
0.34
0.34
0.33
0.33
0.33
0.33
0.33
0.33
0.33

Plt
0.34
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inverter >16A
SUN2000-168KTL-H1,60Hz
Limit dc% = 3,3 Pst=1,0 P=0,65
Test value See below
L1 phase
No. de[%] drmax]%] dit)[ms] Pst
1 0.00 0.00 — 0.53
2 0.00 0.00 — 0.53
3 0.00 0.00 — 0.54
4 0.00 0.00 — 0.53
5 0.00 0.00 — 0.54
B 0.00 0.00 — 0.54
T 0.00 0.00 — 0.54
] 0.00 0.00 — 0.54
9 0.00 0.00 — 0.54
10 0.00 0.00 — 0.54
11 0.00 0.00 — 0.54
12 0.00 0.00 — 0.54
Pht
0.54
L2 Phase
Mo. de[%] drmax] %] d(t)[ms] Pst
1 0.00 0.00 — 0.59
2 0.00 0.00 — 0.58
3 0.00 0.00 — 0.57
4 0.00 0.00 — 0.57
5 0.00 0.00 — 0.57
G 0.00 0.00 — 0.57
7 0.00 0.00 — 0.57
] 0.00 0.00 — 0.56
9 0.00 0.00 — 0.56
10 0.00 0.00 — 0.57
11 0.00 0.00 — 0.56
12 0.00 0.00 — 0.56
Pl
0.57
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MNao.
1
2
3
4
5
6
7
8
9

10
11
12

del%]
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

L3 phase

dmax]%] d(t)[ms]
0.00 —
0.00 —
0.00 —
0.00 —
0.00 —_
0.00 —
0.00 —
0.00 —
0.00 —_
0.00 —
0.00 —
0.00 —

Pst
0.59
0.59
0.58
0.57
0.57
0.57
0.55
0.55
0.55
0.55
0.55
0.55

Plt
0.57
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inverter >16A
SUN2000-185KTL-INHO, 60Hz
Limit dc% = 3,3 Pst=1,0 Pi=0,65
Test value See below
L1 phase
MNO. dc[%] dmax[%] d{t)[ms] Pst
1 0.00 0.00 - 0.52
2 0.00 0.00 — 0.54
3 0.00 0.00 - 0.55
4 0.00 0.00 — 0.55
] 0.00 0.00 - 0.56
6 0.00 0.00 — 0.55
7 0.00 0.00 - 0.55
8 0.00 0.00 - 0.55
9 0.00 0.00 — 0.54
10 0.00 0.00 - 0.55
11 0.00 0.00 — 0.55
12 0.00 0.00 - 0.54
Pt
0.54
L2 Phase
MNO. dc%] dmax[%] dit)[ms] Pst
1 0.00 0.00 — 0.57
2 0.00 0.00 -——— 0.57
3 0.00 0.00 e 0.57
4 0.00 0.00 — 0.57
] 0.00 0.00 e 0.56
6 0.00 0.00 — 0.56
7 0.00 0.00 e 0.56
8 0.00 0.00 — 0.56
9 0.00 0.00 e 0.57
10 0.00 0.00 — 0.57
11 0.00 0.00 -——— 0.57
12 0.00 0.00 e 0.57
Plt
0.57
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NO.
1
2
3
4
]
6
7
a8
9

10
11
12

de[%]
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

L3 phase

dmax[%] d(tyjms]
0.00 —
0.00 —
0.00 —
0.00 —
0.00 —
0.00 —
0.00 —
0.00 —
0.00 —
0.00 —
0.00 —
0.00 —

Pst
0.51
0.52
0.52
0.53
0.53
0.52
0.52
0.52
0.52
0.52
0.52
0.52

Plt
0.52
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inverter >16A

SUN2000-185KTL-H1,60Hz

Limit dc% = 3,3 Pst=1,0 P=0,65
Test value See below
L1 phase
Mo. dec[%] dmax[%] d(t)[ms] Pst
1 0.00 0.00 — 027
2 0.00 0.00 — 028
3 0.00 0.00 — 027
4 0.00 0.00 — 027
5 0.00 0.00 — 027
) 0.00 0.00 — 027
7 0.00 0.00 — 027
] 0.00 0.00 — 027
9 0.00 0.00 — 027
10 0.00 0.00 — 0.26
8 0.00 0.00 — 027
12 0.00 0.00 — 027
Pt
027
L2 Phase
MNo. de[%] drmax]%] d(t)[ms] Pst
1 0.00 0.00 — 0.27
2 0.00 0.00 — 0.27
3 0.00 0.00 — 0.26
4 0.00 0.00 — 0.26
5 0.00 0.00 — 0.26
B 0.00 0.00 — 0.26
7 0.00 0.00 — 0.26
8 0.00 0.00 — 0.26
9 0.00 0.00 — 0.26
10 0.00 0.00 — 0.26
11 0.00 0.00 — 0.26
12 0.00 0.00 — 0.25
Pl
0.26
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L3 phase
Mo. def%] drax]%] dit)[ms] Pst
1 0.00 0.00 — 0.25
2 0.00 0.00 — 0.25
3 0.00 0.00 —_ 0.25
4 0.00 0.00 —_ 0.25
L 0.00 0.00 — 0.25
6 0.00 0.00 — 0.25
T 0.00 0.00 —_ 0.25
8 0.00 0.00 —_ 0.25
g 0.00 0.00 — 0.25
10 0.00 0.00 — 0.25
11 0.00 0.00 —_ 0.25
12 0.00 0.00 —_ 0.25
Pit
0.25
Note:

*The stationary deviance of dc% is more relevant than the dynamic deviance of dmax at starting and stopping.

Mains Impedance according EN61000-3-11:  Rmax = 0,24Q; jXmax= 0,15Q @50Hz (|Zmax| = 0,283/0,4717Q)
for single phase inverter use also Rn=0,16Q; jXn= 0,1Q

Calculation of the maximum permissible grid impedance at the point of common coupling based on dc:
Zmax = Zref * 3,30/0 / dc(Pn)

The tests should be based on the limits of the EN 61000-3-11 for more than 16A.

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
g‘é;ea“ugﬁrgf:niﬂemhe“ Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 24 of 68 TEST REPORT IEC/EN 61727 VER.O



Report No.: PV190201N024

4.4 Monitoring of Permanent DC-Injection

SUN2000-168KTL-H1,50Hz

IEC61727 Limit: 1% of Inom (1082mA)
Output power: 25% 50% 100%
Abs. Max. Test Value L1(mA): 105 130 134
Abs. Ave. Test Value L1(mA): 70 67 49
Abs. Max. Test Value L2(mA): 118 85 159
Abs. Ave. Test Value L2(mA): 73 44 16
Abs. Max. Test Value L3(mA): 184 165 163
Abs. Ave. Test Value L3(mA): 148 119 79
160000 — + 1.400
140000 -~ = 1.000
120000 + 1 0600
100000 +
) + 0.200
[w] 80000 'MW [A]
+ -0.200
60000 +
40000 T 0600
20000 = 4 -1.000
0 - - -1.400
1 251 501 751 1001 1251 1501 1751 2001 2251 2501

Power (W) e |dc L1[A] ss—I|dc_L2[A]

Time_[0,2s]

Idc_L3[A] e Limit_[A]

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,

Houjie Town,
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SUN2000-168KTL-H1,60Hz

IEC61727 Limit: 1% of Inom (1082mA)
Output power: 25% 50% 100%
Abs. Max. Test Value L1(mA): 135 153 113
Abs. Ave. Test Value L1(mA): 62 55 45
Abs. Max. Test Value L2(mA): 168 138 118
Abs. Ave. Test Value L2(mA): 81 55 18
Abs. Max. Test Value L3(mA): 207 186 187
Abs. Ave. Test Value L3(mA): 148 118 78
160000 — -+ 1.400
140000 + L 1.000
120000 + 1 0600
100000 +
_+ 0.200
[W] 80000 s om0 A T A et v 4 [A]
+ -0.200
60000 +
40000 + T 0600
20000 + -1.000
0 - - -1.400
1 251 501 751 1001 1251 1501 1751 2001 2251 2501
Time_[0,2s]
Power (W) e |dc L1[A] ss—I|dc_L2[A] Idc_L3[A] e Limit_[A]

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,

Houjie Town,

Tel: +86 769 8998 2098
Dongguan City, Guangdong Fax: +86 769 8599 1080
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SUN2000-185KTL-INHO0,50Hz

IEC61727 Limit:

1% of Inom (1154mA)

Output power: 25% 50% 100%
Abs. Max. Test Value L1(mA): 137 164 117
Abs. Ave. Test Value L1(mA): 66 61 45
Abs. Max. Test Value L2(mA): 168 169 108
Abs. Ave. Test Value L2(mA): 80 53 14
Abs. Max. Test Value L3(mA): 224 192 144
Abs. Ave. Test Value L3(mA): 149 121 73

200000 + T 1.400

180000 ~ 1000

160000 +

140000 + + 0.600

120000 + 1 0200

[w] 100000 WW [A]

30000 + -0.200

60000 + -0.600

40000 +

50000 L + -1.000

0 - - -1.400
1 251 501 751 1001 1251 1501 1751 2001 2251 2501

Power (W) e |dc L1[A] ss—I|dc_L2[A]

Time_[0,2s]

Idc_L3[A] e Limit_[A]

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
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SUN2000-185KTL-INH0,60Hz
IEC61727 Limit: 1% of Inom (1154mA)
Output power: 25% 50% 100%
Abs. Max. Test Value L1(mA): 282 217 223
Abs. Ave. Test Value L1(mA): 204 153 149
Abs. Max. Test Value L2(mA): 168 87 198
Abs. Ave. Test Value L2(mA): 78 24 45
Abs. Max. Test Value L3(mA): 317 241 265
Abs. Ave. Test Value L3(mA): 152 176 173

200000 — T 1.400

180000 2 1000

160000 +

140000 + - 0.600

120000 + 1 0200

[W] 100000 g mpmqapenrginprsnsrtoirpon i e [A]

80000 |- + -0.200

60000 1 + -0.600

40000

20000 ] 1000

0 - - -1.400
1 251 501 751 1001 1251 1501 1751 2001 2251 2501
Time_[0,2s]
Power (W) s |dc_L1[A] =I|dc_L2[A] Idc_L3[A] e Llimit_[A]
susn ot Shorren o, i | Socen i, | T e g
523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 28 of 68 TEST REPORT IEC/EN 61727 VER.O



Report No.: PV190201N024

SUN2000-185KTL-H1,50Hz

IEC61727 Limit:

1% of Inom (1263mA)

Output power: 25% 50% 100%
Abs. Max. Test Value L1(mA): 178 164 135
Abs. Ave. Test Value L1(mA): 72 65 47
Abs. Max. Test Value L2(mA): 166 141 97
Abs. Ave. Test Value L2(mA): 79 50 17
Abs. Max. Test Value L3(mA): 229 192 145
Abs. Ave. Test Value L3(mA): 155 122 70

200000 = = 1.400

180000 -+ 1 o000

160000 —+

140000 —+ + 0.600

120000 + 1 0.200

[W] 100000 Sgespuieppirapeiiraipppo-ouol GUOUSPONOTIN [A]
-+ -0.200

80000 —+
60000 —+
40000 +
20000 —+

-0.600

-1.000

0 -
1

- -1.400

Z51 501 751 1001 1251 1501 1751 2001 2251 72501

Time_[0,75]

Power (W) e [dC_L1[A] e ldc_L2|A]

ldc_L3[A] e Limit_|A]
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SUN2000-185KTL-H1,60Hz

IEC61727 Limit: 1% of Inom (1263mA)
Output power: 25% 50% 100%
Abs. Max. Test Value L1(mA): 135 153 113
Abs. Ave. Test Value L1(mA): 62 55 45
Abs. Max. Test Value L2(mA): 168 138 118
Abs. Ave. Test Value L2(mA): 81 55 18
Abs. Max. Test Value L3(mA): 207 187 139
Abs. Ave. Test Value L3(mA): 148 118 78
200000 — - 1.400
180000 —+ 4 1000
160000 -+
140000 -+ T 0.600
120000 —+ 1 0200
[W] 100000 WW (A]
80000 - - -0.200
60000 + + -0.600
40000
20000 -+ 7 -0
0 - - -1.400
1 251 501 751 1001 125115011751 2001 2251 2501

Power (W) == I|dc_L1[A] = Idc_L2[A]

Time_[0,25]

Idc_L3[A] == Limit_[A]

Note:
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4.6 Harmonic Current Limit Test P
SUN2000-168KTL-H1,50Hz
Watts 50209/50182/50436
VA 50215/50190/50443
Vrms 800,46/798,68/803,42
Arms 108,655/108,841/108,743
PF 0,999
Frequency 50,00
THD50 (%) 1,251/1,221/1,236
Harmonics Current Magnitude [A] % of Fundamental Phase Harmonic
Current
L1 L2 L3 L1 L2 L3 Limits [%]
1st 108,645 | 108,833 | 108,735 | 100,388 | 100,561 | 100,471 | Three Phase
2nd 0,050 0,161 0,199 0,046 0,149 0,184 | Three Phase 1
3rd 0,129 0,218 0,069 0,119 0,202 0,064 | Three Phase 4
4th 0,103 0,043 0,069 0,095 0,040 0,064 | Three Phase 1
5th 0,538 0,528 0,660 0,497 0,488 0,610 | Three Phase 4
6th 0,012 0,052 0,052 0,011 0,048 0,048 | Three Phase 1
7th 0,774 0,681 0,700 0,716 0,629 0,647 | Three Phase 4
8th 0,041 0,081 0,060 0,038 0,075 0,055 | Three Phase 1
9th 0,057 0,085 0,061 0,053 0,079 0,056 | Three Phase 4
10th 0,167 0,173 0,218 0,154 0,160 0,201 Three Phase 0,5
11th 0,339 0,348 0,393 0,313 0,322 0,363 | Three Phase 2
12th 0,045 0,060 0,032 0,041 0,056 0,030 | Three Phase 0,5
13th 0,556 0,537 0,486 0,514 0,496 0,449 | Three Phase 2
14th 0,189 0,137 0,140 0,175 0,127 0,129 | Three Phase 0,5
15th 0,092 0,149 0,061 0,085 0,137 0,056 | Three Phase 2
16th 0,182 0,139 0,152 0,168 0,129 0,141 Three Phase 0,5
17th 0,352 0,269 0,316 0,325 0,248 0,292 | Three Phase 1,5
18th 0,036 0,055 0,022 0,033 0,051 0,020 | Three Phase 0,5
19th 0,162 0,299 0,208 0,150 0,277 0,192 | Three Phase 1,5
20th 0,136 0,087 0,118 0,125 0,080 0,109 | Three Phase 0,5
21th 0,024 0,052 0,060 0,022 0,048 0,056 | Three Phase 1,5
22th 0,115 0,097 0,165 0,106 0,090 0,152 | Three Phase 0,5
23th 0,294 0,309 0,213 0,272 0,285 0,197 | Three Phase 0,6
24th 0,057 0,070 0,027 0,053 0,065 0,025 | Three Phase 0,5
25th 0,106 0,180 0,119 0,098 0,166 0,110 | Three Phase 0,6
26th 0,099 0,069 0,096 0,091 0,064 0,088 | Three Phase 0,5
27th 0,084 0,112 0,046 0,077 0,104 0,043 | Three Phase 0,6
28th 0,083 0,085 0,118 0,076 0,079 0,109 | Three Phase 0,5
29th 0,112 0,110 0,094 0,104 0,101 0,086 | Three Phase 0,6
30th 0,021 0,033 0,027 0,019 0,031 0,025 | Three Phase 0,5
31th 0,113 0,121 0,055 0,105 0,111 0,051 Three Phase 0,6
32th 0,120 0,094 0,099 0,111 0,087 0,091 Three Phase 0,5
33th 0,019 0,053 0,052 0,018 0,049 0,048 | Three Phase 0,6
34th 0,028 0,019 0,030 0,026 0,017 0,028 | Three Phase -
35th 0,079 0,067 0,056 0,073 0,062 0,052 | Three Phase -
36th 0,025 0,035 0,025 0,023 0,032 0,023 | Three Phase -
37th 0,063 0,073 0,022 0,059 0,067 0,021 Three Phase -
38th 0,045 0,038 0,039 0,041 0,035 0,036 | Three Phase -
39th 0,029 0,041 0,048 0,027 0,038 0,044 | Three Phase -
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40th 0,028 0,020 0,039 0,026 0,018 0,036 | Three Phase --
41th 0,024 0,027 0,012 0,022 0,025 0,011 Three Phase --
42th 0,015 0,021 0,022 0,014 0,020 0,021 Three Phase --
43th 0,060 0,048 0,031 0,055 0,044 0,029 | Three Phase --
44th 0,032 0,026 0,030 0,029 0,024 0,028 | Three Phase --
45th 0,011 0,057 0,034 0,010 0,053 0,031 Three Phase --
46th 0,029 0,023 0,029 0,027 0,021 0,026 | Three Phase --
47th 0,051 0,029 0,043 0,047 0,027 0,040 | Three Phase --
48th 0,014 0,021 0,021 0,013 0,019 0,019 | Three Phase --
49th 0,053 0,055 0,042 0,049 0,051 0,039 | Three Phase --
50th 0,027 0,020 0,019 0,025 0,018 0,018 | Three Phase --

comssva oo b0 | SO Sei com e, | e s
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SUN2000-168KTL-H1,60Hz
Watts 50203/50186/50420
VA 50211/50194/50428
Vrms 800,31/798,49/803,25
Arms 108,644/108,877/108,736
PF 0,999
Frequency 60,00Hz
THD50 (%) 1,355/1,342/1,376
Harmonics Current Magnitude [A] % of Fundamental Phase Harmonic
Current
L1 L2 L3 L1 L2 L3 Limits [%]
1st 108,654 | 108,867 | 108,726 | 100,396 | 100,593 | 100,463 | Three Phase
2nd 0,092 0,133 0,145 0,085 0,123 0,134 | Three Phase 1
3rd 0,133 0,236 0,076 0,123 0,218 0,070 | Three Phase 4
4th 0,089 0,046 0,047 0,082 0,042 0,044 | Three Phase 1
5th 0,637 0,642 0,775 0,589 0,593 0,716 | Three Phase 4
6th 0,027 0,048 0,050 0,025 0,044 0,046 | Three Phase 1
7th 0,764 0,661 0,698 0,706 0,611 0,645 | Three Phase 4
8th 0,052 0,089 0,066 0,048 0,082 0,061 Three Phase 1
9th 0,035 0,075 0,080 0,033 0,069 0,074 | Three Phase 4
10th 0,177 0,179 0,222 0,163 0,165 0,205 | Three Phase 0,5
11th 0,399 0,448 0,466 0,369 0,414 0,431 Three Phase 2
12th 0,044 0,058 0,043 0,041 0,053 0,040 | Three Phase 0,5
13th 0,674 0,668 0,592 0,623 0,618 0,547 | Three Phase 2
14th 0,175 0,141 0,118 0,162 0,130 0,109 | Three Phase 0,5
15th 0,111 0,172 0,093 0,102 0,159 0,086 | Three Phase 2
16th 0,199 0,160 0,195 0,184 0,148 0,180 | Three Phase 0,5
17th 0,410 0,336 0,397 0,378 0,311 0,367 | Three Phase 1,5
18th 0,063 0,076 0,054 0,058 0,070 0,050 | Three Phase 0,5
19th 0,174 0,313 0,284 0,161 0,289 0,263 | Three Phase 1,5
20th 0,136 0,089 0,141 0,126 0,082 0,130 | Three Phase 0,5
21th 0,023 0,075 0,099 0,022 0,070 0,091 Three Phase 1,5
22th 0,091 0,067 0,123 0,084 0,062 0,114 | Three Phase 0,5
23th 0,303 0,286 0,220 0,280 0,264 0,204 | Three Phase 0,6
24th 0,054 0,064 0,044 0,049 0,059 0,041 Three Phase 0,5
25th 0,068 0,154 0,114 0,063 0,142 0,105 | Three Phase 0,6
26th 0,072 0,052 0,069 0,066 0,048 0,063 | Three Phase 0,5
27th 0,066 0,077 0,067 0,061 0,071 0,062 | Three Phase 0,6
28th 0,061 0,052 0,085 0,056 0,048 0,078 | Three Phase 0,5
29th 0,131 0,130 0,108 0,121 0,120 0,100 | Three Phase 0,6
30th 0,025 0,031 0,023 0,023 0,028 0,021 Three Phase 0,5
31th 0,069 0,096 0,040 0,064 0,089 0,037 | Three Phase 0,6
32th 0,077 0,061 0,065 0,072 0,057 0,060 | Three Phase 0,5
33th 0,026 0,049 0,060 0,024 0,045 0,056 | Three Phase 0,6
34th 0,036 0,028 0,040 0,033 0,026 0,037 | Three Phase -
35th 0,076 0,061 0,060 0,070 0,057 0,055 | Three Phase -
36th 0,027 0,034 0,023 0,025 0,031 0,021 Three Phase -
37th 0,031 0,062 0,027 0,029 0,057 0,025 | Three Phase -
38th 0,035 0,030 0,034 0,032 0,027 0,032 | Three Phase -
39th 0,046 0,031 0,048 0,042 0,029 0,044 | Three Phase -
40th 0,028 0,029 0,037 0,026 0,026 0,034 | Three Phase -
41th 0,020 0,027 0,027 0,018 0,025 0,025 | Three Phase -
42th 0,017 0,016 0,018 0,016 0,015 0,017 | Three Phase -
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43th 0,041 0,050 0,014 0,038 0,046 | 0,013 | Three Phase -
441h 0,019 0,014 0,020 0,017 0,013 | 0,018 | Three Phase -
45th 0,029 0,058 0,043 0,026 0,054 | 0,040 | Three Phase -
46th 0,018 0,019 0,018 0,017 0,018 | 0,017 | Three Phase -
47th 0,057 0,043 0,068 0,053 0,040 | 0,063 | Three Phase -
48th 0,017 0,009 0,016 0,016 0,008 | 0,014 | Three Phase -
49th 0,029 0,047 0,023 0,027 0,044 | 0,022 | Three Phase -
50th 0,016 0,010 0,011 0,014 0,009 | 0,010 | Three Phase -
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SUN2000-185KTL-INH0,50Hz
Watts 53484/53432/53704
VA 53484/53457/53721
Vrms 800,18/798,5/802,72
Arms 116,000/116,000/116,000
PF 1,000
Frequency 50,00
THD50 (%) 1,215/1,199/1,171
Harmonics Current Magnitude [A] % of Fundamental Phase Harmonic
Current
L1 L2 L3 L1 L2 L3 Limits [%]

1st 115,706 | 116,000 | 116,000 | 100,230 | 100,485 | 100,485 | Three Phase
2nd 0,059 0,197 0,153 0,051 0,170 0,133 | Three Phase 1
3rd 0,159 0,241 0,090 0,138 0,209 0,078 | Three Phase 4
4th 0,100 0,049 0,060 0,087 0,043 0,052 | Three Phase 1
5th 0,486 0,527 0,656 0,421 0,457 0,568 | Three Phase 4
6th 0,015 0,059 0,051 0,013 0,051 0,044 | Three Phase 1
7th 0,805 0,699 0,693 0,698 0,606 0,600 | Three Phase 4
8th 0,047 0,091 0,061 0,040 0,079 0,053 | Three Phase 1
9th 0,062 0,083 0,055 0,054 0,072 0,047 | Three Phase 4
10th 0,171 0,169 0,214 0,148 0,147 0,186 | Three Phase 0,5
11th 0,329 0,330 0,379 0,285 0,286 0,329 | Three Phase 2
12th 0,043 0,058 0,031 0,037 0,050 0,027 | Three Phase 0,5
13th 0,616 0,570 0,501 0,534 0,493 0,434 | Three Phase 2
14th 0,180 0,132 0,132 0,156 0,115 0,115 | Three Phase 0,5
15th 0,099 0,174 0,091 0,086 0,151 0,079 | Three Phase 2
16th 0,188 0,139 0,157 0,163 0,120 0,136 | Three Phase 0,5
17th 0,365 0,293 0,336 0,316 0,254 0,291 Three Phase 1,5
18th 0,045 0,068 0,024 0,039 0,059 0,021 Three Phase 0,5
19th 0,192 0,329 0,227 0,166 0,285 0,197 | Three Phase 1,5
20th 0,136 0,078 0,144 0,118 0,068 0,125 | Three Phase 0,5
21th 0,022 0,057 0,066 0,019 0,049 0,058 | Three Phase 1,5
22th 0,123 0,079 0,149 0,107 0,069 0,129 | Three Phase 0,5
23th 0,333 0,353 0,235 0,289 0,306 0,204 | Three Phase 0,6
24th 0,053 0,079 0,034 0,046 0,069 0,030 | Three Phase 0,5
25th 0,122 0,208 0,145 0,105 0,180 0,125 | Three Phase 0,6
26th 0,090 0,064 0,093 0,078 0,056 0,080 | Three Phase 0,5
27th 0,085 0,115 0,054 0,074 0,100 0,046 | Three Phase 0,6
28th 0,089 0,084 0,138 0,077 0,072 0,119 | Three Phase 0,5
29th 0,121 0,124 0,120 0,105 0,107 0,104 | Three Phase 0,6
30th 0,021 0,032 0,022 0,018 0,028 0,019 | Three Phase 0,5
31th 0,127 0,148 0,078 0,110 0,129 0,067 | Three Phase 0,6
32th 0,120 0,088 0,103 0,104 0,076 0,089 | Three Phase 0,5
33th 0,028 0,056 0,056 0,024 0,049 0,048 | Three Phase 0,6
34th 0,032 0,018 0,029 0,028 0,016 0,025 | Three Phase -
35th 0,091 0,075 0,070 0,079 0,065 0,060 | Three Phase -
36th 0,026 0,040 0,026 0,023 0,035 0,022 | Three Phase -
37th 0,078 0,101 0,046 0,068 0,088 0,039 | Three Phase -
38th 0,049 0,041 0,042 0,042 0,036 0,036 | Three Phase -
39th 0,030 0,047 0,052 0,026 0,041 0,045 | Three Phase -
40th 0,028 0,015 0,036 0,024 0,013 0,031 | Three Phase -
41th 0,022 0,038 0,025 0,019 0,033 0,022 | Three Phase -
42th 0,017 0,024 0,022 0,014 0,021 0,019 | Three Phase -
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43th 0,073 | 0,067 | 0,086 | 0,064 | 0,058 | 0,031 | Three Phase -
441h 0,032 | 0,026 | 0,031 | 0,027 | 0,022 | 0,027 | Three Phase -
45th 0,000 | 0,063 | 0,043 | 0,008 | 0,046 | 0,038 | Three Phase -
46th 0,032 | 0,023 | 0,030 | 0,028 | 0,020 | 0,026 | Three Phase -
47th 0,043 | 0,026 | 0,040 | 0,038 | 0,022 | 0,035 | Three Phase -
48th 0,016 | 0,021 | 0,018 | 0,014 | 0,018 | 0,016 | Three Phase -
49th 0,060 | 0,062 | 0,089 | 0,068 | 0,053 | 0,034 | Three Phase -
50th 0,029 | 0,020 | 0,021 | 0,025 | 0,017 | 0,018 | Three Phase -
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SUN2000-185KTL-INH0,60Hz
Watts 53489/53372/53597
VA 53497/53380/53605
Vrms 799,66/799,83/803,51
Arms 115,736/115,736/115,549
PF 0,999
Frequency 60,00
THD50 (%) 1,295/1,294/1,149
Harmonics Current Magnitude [A] % of Fundamental Phase Harmonic
Current
L1 L2 L3 L1 L2 L3 Limits [%]

1st 115,726 | 115,726 | 115,541 | 100,248 | 100,248 | 100,087 | Three Phase
2nd 0,360 0,179 0,272 0,312 0,155 0,235 Three Phase 1
3rd 0,121 0,175 0,141 0,105 0,152 0,122 Three Phase 4
4th 0,119 0,051 0,091 0,103 0,044 0,079 Three Phase 1
5th 0,627 0,473 0,624 0,543 0,410 0,540 Three Phase 4
6th 0,083 0,100 0,022 0,072 0,086 0,019 Three Phase 1
7th 0,803 0,833 0,613 0,696 0,722 0,531 Three Phase 4
8th 0,026 0,040 0,046 0,023 0,035 0,040 Three Phase 1
9th 0,095 0,085 0,109 0,082 0,073 0,095 Three Phase 4
10th 0,192 0,115 0,205 0,167 0,099 0,177 Three Phase 0,5
11th 0,346 0,437 0,416 0,300 0,378 0,361 Three Phase 2
12th 0,090 0,083 0,015 0,078 0,072 0,013 Three Phase 0,5
13th 0,576 0,615 0,441 0,499 0,533 0,382 Three Phase 2
14th 0,172 0,159 0,141 0,149 0,138 0,123 Three Phase 0,5
15th 0,123 0,105 0,091 0,106 0,091 0,079 Three Phase 2
16th 0,211 0,142 0,126 0,183 0,123 0,109 Three Phase 0,5
17th 0,320 0,408 0,381 0,277 0,353 0,330 Three Phase 1,5
18th 0,105 0,114 0,020 0,091 0,099 0,017 Three Phase 0,5
19th 0,242 0,267 0,204 0,210 0,231 0,177 Three Phase 1,5
20th 0,123 0,118 0,140 0,106 0,102 0,121 Three Phase 0,5
21th 0,121 0,169 0,077 0,105 0,147 0,067 Three Phase 1,5
22th 0,165 0,055 0,197 0,143 0,047 0,170 Three Phase 0,5
23th 0,222 0,373 0,270 0,192 0,323 0,234 Three Phase 0,6
24th 0,076 0,083 0,025 0,066 0,072 0,021 Three Phase 0,5
25th 0,191 0,193 0,085 0,166 0,167 0,074 Three Phase 0,6
26th 0,088 0,084 0,100 0,076 0,073 0,086 Three Phase 0,5
27th 0,090 0,034 0,064 0,078 0,029 0,055 Three Phase 0,6
28th 0,110 0,054 0,134 0,095 0,047 0,116 Three Phase 0,5
29th 0,157 0,154 0,110 0,136 0,133 0,095 Three Phase 0,6
30th 0,033 0,040 0,024 0,029 0,034 0,020 Three Phase 0,5
31th 0,112 0,141 0,102 0,097 0,122 0,088 Three Phase 0,6
32th 0,099 0,094 0,089 0,086 0,081 0,077 Three Phase 0,5
33th 0,041 0,055 0,067 0,035 0,048 0,058 Three Phase 0,6
34th 0,050 0,030 0,039 0,043 0,026 0,034 Three Phase -
35th 0,093 0,091 0,068 0,081 0,079 0,059 Three Phase -
36th 0,029 0,032 0,018 0,026 0,028 0,016 Three Phase -
37th 0,079 0,086 0,072 0,068 0,075 0,062 Three Phase --
38th 0,036 0,039 0,024 0,031 0,034 0,021 Three Phase -
39th 0,034 0,056 0,012 0,029 0,049 0,011 Three Phase --
40th 0,040 0,016 0,044 0,034 0,014 0,039 Three Phase -
41th 0,030 0,019 0,036 0,026 0,016 0,031 Three Phase -
42th 0,025 0,028 0,013 0,022 0,024 0,012 Three Phase -
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43th 0,073 | 0,070 | 0,040 | 0,063 | 0,060 | 0,035 | Three Phase -
441h 0,034 | 0029 | 0027 | 0029 | 0025 | 0,023 | Three Phase -
45th 0,024 | 0046 | 0,042 | 0,021 0,040 | 0,036 | Three Phase -
46th 0,029 | 0,024 | 0040 | 0,025 | 0020 | 0,035 | Three Phase -
47th 0,044 | 0,037 | 0025 | 0,038 | 0032 | 0,021 | Three Phase -
48th 0,026 | 0,023 | 0,012 | 0,023 | 0,020 | 0,010 | Three Phase -
49th 0,067 | 0,050 | 0,058 | 0,058 | 0,044 | 0,050 | Three Phase -
50th 0,028 | 0,019 | 0019 | 0024 | 0016 | 0,017 | Three Phase -

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong

523942, China

Page 38 of 68

Tel: +86 769 8998 2098
Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com

TEST REPORT IEC/EN 61727 VER.O




(é‘i@

Report No.: PV190201N024
SUN2000-185KTL-H1,50Hz
Watts 58283/58243/58537
VA 58291/58251/58544
Vrms 800,53/800,50/803,51
Arms 126,12/126,31/126,20
PF 0,999
Frequency 50,00
THD50 (%) 1,126/1,123/1,110
Harmonics Current Magnitude [A] % of Fundamental Phase Harmonic
Current
L1 L2 L3 L1 L2 L3 Limits [%]
1st 126.108 | 126.300 | 126.189 | 99.878 | 100.030 | 99.941 | Three Phase
2nd 0.078 0.223 0.157 0.062 0.177 0.124 | Three Phase 1
3rd 0.185 0.220 0.121 0.146 0.174 0.096 | Three Phase 4
4th 0.091 0.032 0.070 0.072 0.025 0.056 | Three Phase 1
5th 0.463 0.519 0.664 0.366 0.411 0.526 | Three Phase 4
6th 0.018 0.053 0.049 0.014 0.042 0.039 | Three Phase 1
7th 0.789 0.707 0.694 0.625 0.560 0.550 | Three Phase 4
8th 0.046 0.096 0.062 0.037 0.076 0.049 | Three Phase 1
9th 0.077 0.079 0.076 0.061 0.063 0.061 Three Phase 4
10th 0.173 0.170 0.209 0.137 0.134 0.165 | Three Phase 0,5
11th 0.344 0.344 0.405 0.272 0.272 0.321 Three Phase 2
12th 0.050 0.051 0.035 0.040 0.040 0.027 | Three Phase 0,5
13th 0.641 0.577 0.526 0.508 0.457 0.417 | Three Phase 2
14th 0.168 0.150 0.133 0.133 0.118 0.105 | Three Phase 0,5
15th 0.097 0.181 0.097 0.077 0.143 0.077 | Three Phase 2
16th 0.177 0.137 0.172 0.140 0.108 0.136 | Three Phase 0,5
17th 0.348 0.290 0.311 0.275 0.230 0.247 | Three Phase 1,5
18th 0.046 0.077 0.032 0.036 0.061 0.025 | Three Phase 0,5
19th 0.216 0.341 0.266 0.171 0.270 0.211 Three Phase 1,5
20th 0.113 0.089 0.151 0.089 0.071 0.120 | Three Phase 0,5
21th 0.057 0.104 0.081 0.045 0.082 0.065 | Three Phase 1,5
22th 0.158 0.115 0.181 0.125 0.091 0.144 | Three Phase 0,5
23th 0.372 0.369 0.247 0.294 0.292 0.195 | Three Phase 0,6
24th 0.026 0.052 0.040 0.021 0.041 0.031 Three Phase 0,5
25th 0.127 0.219 0.172 0.101 0.173 0.136 | Three Phase 0,6
26th 0.115 0.086 0.103 0.091 0.068 0.081 Three Phase 0,5
27th 0.054 0.093 0.066 0.042 0.074 0.052 | Three Phase 0,6
28th 0.084 0.078 0.138 0.067 0.062 0.109 | Three Phase 0,5
29th 0.129 0.150 0.151 0.102 0.119 0.120 | Three Phase 0,6
30th 0.017 0.031 0.030 0.013 0.025 0.024 | Three Phase 0,5
31th 0.142 0.167 0.101 0.112 0.132 0.080 | Three Phase 0,6
32th 0.122 0.088 0.107 0.097 0.070 0.085 | Three Phase 0,5
33th 0.030 0.066 0.055 0.024 0.052 0.044 | Three Phase 0,6
34th 0,032 0,022 0,040 0,026 0,018 0,031 Three Phase -
35th 0,110 0,082 0,096 0,087 0,065 0,076 | Three Phase -
36th 0,032 0,040 0,022 0,025 0,031 0,018 | Three Phase -
37th 0,102 0,134 0,076 0,081 0,106 0,061 Three Phase -
38th 0,060 0,049 0,046 0,047 0,038 0,037 | Three Phase -
39th 0,035 0,050 0,041 0,028 0,040 0,033 | Three Phase -
40th 0,033 0,022 0,049 0,026 0,018 0,039 | Three Phase -
41th 0,027 0,047 0,041 0,021 0,037 0,033 | Three Phase -
42th 0,017 0,028 0,021 0,014 0,022 0,017 | Three Phase -
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43th 0,103 0,093 0,054 0,081 0,074 0,042 | Three Phase -
44th 0,039 0,029 0,036 0,031 0,023 0,029 | Three Phase -
45th 0,016 0,057 0,041 0,013 0,045 0,032 | Three Phase -
46th 0,031 0,026 0,038 0,025 0,021 0,030 | Three Phase -
47th 0,037 0,018 0,039 0,029 0,014 0,031 | Three Phase -
48th 0,015 0,023 0,019 0,012 0,019 0,015 | Three Phase -
49th 0,072 0,075 0,056 0,057 0,060 0,045 | Three Phase -
50th 0,038 0,021 0,025 0,030 0,017 0,020 | Three Phase -
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SUN2000-185KTL-H1,60Hz
Watts 58280/58514/58245
VA 58288/58254/58522
Vrms 800,41/798,61/803,34
Arms 126,129/126,339/126,17
PF 0,999
Frequency 60,00
THD50 (%) 1,203/1,210/1,212
Harmonics Current Magnitude [A] % of Fundamental Phase Harmonic
Current
L1 L2 L3 L1 L2 L3 Limits [%]

1st 126,119 | 126,330 | 126,166 | 99,886 | 100,054 | 99,924 | Three Phase
2nd 0,107 0,156 0,165 0,085 0,124 0,130 Three Phase 1
3rd 0,166 0,237 0,113 0,131 0,188 0,090 Three Phase 4
4th 0,092 0,045 0,052 0,073 0,035 0,041 Three Phase 1
5th 0,546 0,598 0,752 0,432 0,473 0,595 Three Phase 4
6th 0,036 0,059 0,046 0,029 0,047 0,037 Three Phase 1
7th 0,770 0,678 0,666 0,610 0,537 0,527 Three Phase 4
8th 0,057 0,104 0,081 0,045 0,082 0,064 Three Phase 1
9th 0,060 0,068 0,089 0,047 0,054 0,070 Three Phase 4
10th 0,179 0,168 0,213 0,142 0,133 0,169 Three Phase 0,5
11th 0,387 0,419 0,463 0,306 0,332 0,367 Three Phase 2
12th 0,053 0,046 0,043 0,042 0,037 0,034 Three Phase 0,5
13th 0,767 0,730 0,631 0,607 0,578 0,500 Three Phase 2
14th 0,161 0,152 0,107 0,127 0,120 0,085 Three Phase 0,5
15th 0,124 0,199 0,113 0,098 0,157 0,090 Three Phase 2
16th 0,204 0,172 0,223 0,161 0,136 0,177 Three Phase 0,5
17th 0,398 0,375 0,398 0,315 0,297 0,315 Three Phase 1,5
18th 0,078 0,104 0,065 0,062 0,083 0,051 Three Phase 0,5
19th 0,248 0,369 0,338 0,196 0,293 0,268 Three Phase 1,5
20th 0,145 0,110 0,186 0,115 0,087 0,147 Three Phase 0,5
21th 0,056 0,108 0,114 0,044 0,086 0,090 Three Phase 1,5
22th 0,108 0,064 0,115 0,086 0,051 0,091 Three Phase 0,5
23th 0,372 0,316 0,247 0,295 0,250 0,196 Three Phase 0,6
24th 0,054 0,067 0,049 0,043 0,053 0,039 Three Phase 0,5
25th 0,120 0,231 0,195 0,095 0,183 0,155 Three Phase 0,6
26th 0,074 0,057 0,071 0,059 0,045 0,056 Three Phase 0,5
27th 0,050 0,059 0,075 0,039 0,047 0,060 Three Phase 0,6
28th 0,065 0,052 0,097 0,051 0,042 0,077 Three Phase 0,5
29th 0,153 0,169 0,156 0,121 0,134 0,124 Three Phase 0,6
30th 0,023 0,031 0,027 0,018 0,024 0,021 Three Phase 0,5
31th 0,100 0,141 0,098 0,079 0,112 0,078 Three Phase 0,6
32th 0,070 0,054 0,060 0,056 0,042 0,048 Three Phase 0,5
33th 0,032 0,052 0,068 0,026 0,041 0,054 Three Phase 0,6
34th 0,045 0,034 0,050 0,035 0,027 0,040 Three Phase -
35th 0,108 0,089 0,103 0,085 0,071 0,082 Three Phase -
36th 0,031 0,036 0,025 0,024 0,028 0,020 Three Phase -
37th 0,058 0,108 0,072 0,046 0,086 0,057 Three Phase -
38th 0,042 0,034 0,035 0,033 0,027 0,028 Three Phase -
39th 0,043 0,039 0,052 0,034 0,031 0,041 Three Phase -
40th 0,030 0,025 0,040 0,024 0,020 0,031 Three Phase -
41th 0,043 0,056 0,048 0,034 0,044 0,038 Three Phase -
42th 0,020 0,018 0,016 0,015 0,014 0,013 Three Phase -

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China

Page 41 of 68

Tel: +86 769 8998 2098
Fax: +86 769 8599 1080
Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT IEC/EN 61727 VER.O




(é‘i@

Report No.: PV190201N024
43th 0,072 0,093 0,038 0,057 0,074 0,030 Three Phase --
44th 0,023 0,017 0,019 0,018 0,013 0,015 Three Phase --
45th 0,035 0,053 0,054 0,028 0,042 0,043 Three Phase --
46th 0,016 0,016 0,023 0,012 0,013 0,018 Three Phase --
47th 0,036 0,034 0,058 0,028 0,027 0,046 Three Phase --
48th 0,021 0,011 0,011 0,017 0,009 0,008 Three Phase --
49th 0,045 0,069 0,041 0,036 0,055 0,032 Three Phase --
50th 0,024 0,009 0,012 0,019 0,007 0,010 Three Phase --

Note:
The results % of Fundamental are based on the the rated curent.
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4.7 Power factor P
Test conditions: SUN2000-168KTL-H1,50Hz
Output power [kW] | 4, ~25% ~50% ~75% ~100%
Test AC voltage [V] 15kW 37,5kwW 75kW 112,5kW 150kW
800V 0,984i 0,998i 0,999i 0,999i 0,999i
Test conditions: SUN2000-168KTL-H1,60Hz
Output power [kW] | _4q0, ~25% ~50% ~75% ~100%
Test AC voltage [V] 15kW 37,5kW 75kW 112,5kW 150kW
8oov 0,984i 0,998i 0,999i 1,000i 1,000i
Test conditions: SUN2000-185KTL-INH0,50Hz
Output power [kW] | 4, ~25% ~50% ~75% ~100%
Test AC voltage [V] 16kW 40kw 80kW 120kW 160kW
8oov 0,987i 0,998i 1,000i 1,000i 1,000i
Test conditions: SUN2000-185KTL-INH0,60Hz
Output power [kW] | 4, ~25% ~50% ~75% ~100%
Test AC voltage [V] 16kW 40kW 80kW 120kW 160kW
800V 0,987i 0,998i 1,000i 1,000i 1,000i
Test conditions: SUN2000-185KTL-H1,50Hz
Output power [kW] | _4q0, ~25% ~50% ~75% ~100%
Test AC voltage [V] 17,5kW 43,8kW 87,5kW 131kW 175kW
8oov 0,989i 0,998i 1,000i 1,000i 1,000i
Test conditions: SUN2000-185KTL-H1,60Hz
Output power [kW] | 4, ~25% ~50% ~75% ~100%
Test AC voltage [V] 17,5kW 43,8kW 87,5kW 131kW 175kW
8oov 0,988i 0,998i 1,000i 1,000i 1,000i
Note:
*The PV system shall have a lagging power factor greater than 0,9 when the output is greater than 50% of
the rated inverter output power.
The letter “i” is short for “inductive” and indicates inductive power factor. In case of capacitive power factor
the letter “c” is used instead.
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5.2.1 Voltage monitoring P
IEC 61727: First Level
SUN2000-185KTL-H1, 50Hz
Test Output power: 23,0kW
conditions: Frequency: 50Hz
L1-L2 phase
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]
Limit 680,0V 880,0V
- <=2,0s <=2,0s
Trip value 677,9V 881,4V
Disconnection 800 Vto 800 Vto
fime 670V 1975 1975 1988 390V 1983 1983 1988
L2-L3 phase
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]
Limit 680,0V 880,0V
- <= 2,0s <=2,0s
Trip value 676,7V 882,3V
Disconnection 800 Vto 800 Vto
fime 670V 1988 1975 1996 890V 1988 1988 1989
L3-L1 phase
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]
Limit 680,0V 880,0V
- <=2,0s <=2,0s
Trip value 678,3V 881,9V
Disconnection 800 Vto 800 Vto
time 670V 1996 1996 1996 390V 1975 1975 1975
E‘rﬁ‘;"””ec“on 20s<t<300s 62,2s 20s<t<300s 62,6 s
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IEC 61727: Second Level

Test Output power: 23,0kW
conditions: Frequency: 50Hz
L1-L2 phase
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]
Limit 400,0V 1080,0V
T I <=100ms <= 50ms
fip vaiue 400,0V 1078,0V
Disconnection 800V to 800 Vto
time 390V 80,1 80,1 80,1 1090V 43,0 41,2 48,6
L2-L3 phase
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]
Limit 400,0V 1080,0V
T I <=100ms <= 50ms
fip value 400,5V 1079,0V
Disconnection 800V to 800 Vto
time 390V 88,1 88,1 88,9 1090V 42,4 38,0 444
L3-L1 phase
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]
Limit 400,0V 1080,0V
T I <=100ms <= 50ms
fip value 401,0V 1078,0V
Disconnection 800V to 800 Vto
time 390V 80,1 88,1 88,1 1090V 38,4 35,8 45,8
tﬁ‘rﬁ?””ec“on 20s<t<300s 60,8 s 20s<t<300s 60,8 s
Note:

The tests had been performed on the SUN2000-185KTL-H1 are valid for the SUN2000-185KTL-INHO and
SUN2000-168KTL-H1, since it is identical in hardware and software construction.

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
g‘é;ea“u;/ﬁrgf‘:niﬂenzr‘e” Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 45 of 68 TEST REPORT IEC/EN 61727 VER.O



VERITAS

Report No.: PV190201N024

File | Edit

B 1.27kVidiv
T 2.0Vidiv

1m0 IETTE
o G | ooy
EI || emfsan

26.6AJdiv 1ma

Under Voltage First Level, L1-L2 phase

-532mA
-287.712m7is

500.0ms/div

T T |
2.0MS/s 500.0n
Single Seq
1acqs RL:10.0M

Auto

File | Edit

=B 1.27kVidiv
T 2.0Vidiv
T 26.6A/div

utities | e (W
T

M0 |-247.472m7/s | &I (502.993mHz

Ll

2.0MS/s 500.0n
Single Seq 1
1acqs RL:10.0M

500.0ms/div

Auto

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Houjie Town, Dongguan City, Guangdong
523942, China

‘ No. 34, Chenwulu Section, Guantai Rd.,
Page 46 of 68

Tel: +86 769 8998 2098
Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT IEC/EN 61727 VER.O



A J

Report No.: PV190201N024

Under Voltage Second Level, L1-L2 phase
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Under Voltage First Level, L2-L3 phase
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Under Voltage Second Level, L2-L3 phase
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5.2.1 Voltage monitoring P
IEC 61727: First Level
SUN2000-185KTL-H1,60Hz
Test Output power: 23,0kW
conditions: Frequency: 60Hz
L1-L2 phase
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]
Limit 680,0V 880,0V
- <=2,0s <=2,0s
Trip value 678,0V 881,0V
Disconnection 800 V to 800 V to
time 670V 1988 1988 1988 890V 1975 1975 1983
L2-L3 phase
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]
Limit 680,0V 880,0V
- <= 2,0s <=2,0s
Trip value 678,9V 882,0V
Disconnection 800 V to 800 V to
time 670V 1983 1983 1983 890V 1988 1988 1996
L3-L1 phase
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]
Limit 680,0V 880,0V
- <=2,0s <=2,0s
Trip value 675,5V 881,8V
Disconnection 800 V to 800 V to
time 670V 1983 1983 1988 890V 1983 1988 1988
E‘rﬁ‘;?””ec“on 20s<t<300s 61,7 s 20s<t<300s 62,5
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IEC 61727: Second Level

Test Output power: 23,0kW
conditions: Frequency: 60Hz
L1-L2 phase
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]
Limit 400,0V 1080,0V
T I <=100ms <= 50ms
fip vaiue 399,7V 1078,0V
Disconnection 800V to 800 Vto
time 390V 78,1 78,1 78,1 1090V 35,1 41 1 38,0
L2-L3 phase
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]
Limit 400,0V 1080,0V
T I <=100ms <= 50ms
fip value 400,0V 1079,0V
Disconnection 800V to 800 Vto
time 390V 80,1 80,1 80,1 1090V 48,4 34,4 39,8
L3-L1 phase
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]
Limit 400,0V 1080,0V
T I <=100ms <= 50ms
fip value 400,0V 1077,6V
Disconnection 800V to 800 Vto
time 390V 80,1 80,1 80,1 1090V 444 36,7 47,7
tﬁ‘rﬁ‘;?””ec“on 20s<t<300s 61,7 20s<t<300s 62,5
Note:

The tests had been performed on the SUN2000-185KTL-H1 is valid for the SUN2000-168KTL-H1 and
SUN2000-185KTL-INHO, since it is identical in hardware and just power derated by software.
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5.2.2 Frequency monitoring P
IEC 61727
SUN2000-185KTL-H1,50Hz
Test
conditions: Any output power level
Under frequency Over frequency

Parameter Frqu_LIJency Time [ms] Frequency Time [ms]

z Hz
cuparvorege [ o | o v N o | o | o
Limit 49,00Hz 200ms | 200ms | 200ms 51,00Hz 200ms | 200ms 200ms
Trip value 48,99Hz | 48,99Hz | 48,99Hz 51,00Hz | 51,00Hz | 51,00Hz
Disconnection 49,10Hz to 50,90Hz to
fime 48.95Hz 175,1 | 175,1 167,1 51 05Hz 175,5 175,1 183,1
E‘;‘;O””ec“on 20s<t<300s 62,7 s 20s<t<300s 62,1s
Note:

The tests had been performed on the SUN2000-185KTL-H1 are valid for the SUN2000-185KTL-INHO and
SUN2000-168KTL-H1, since it is identical in hardware and software construction.
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Report No.: PV190201N024

5.2.2 Frequency monitoring P
IEC 61727
SUN2000-185KTL-H1,60Hz
Test
conditions: Any output power level

Under frequency Over frequency
Parameter Frequency Time [ms] Frequency Time [ms]

Hz Hz

Output Voltage 85%Un Un 110%Un 85%Un Un 110%Un
Limit 59,00Hz 200ms | 200ms | 200ms 61,00Hz 200ms | 200ms 200ms
Trip value 58,99Hz | 58,99Hz | 58,99Hz 61,00Hz | 61,00Hz | 61,00Hz
Disconnection 59,10Hz to 60,90Hz to
time 58,95Hz 175,1 175,1 175,1 61.05Hz 175,1 175,1 175,1
E‘;‘;O””ec“on 20s<t<300s 62,7 s 20s<t<300s 61,85
Note:

The tests had been performed on the SUN2000-185KTL-H1 are valid for the SUN2000-185KTL-INHO and
SUN2000-168KTL-H1, since it is identical in hardware and software construction.

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China

Page 62 of 68

Tel: +86 769 8998 2098
Fax: +86 769 8599 1080
Email: customerservice.dg@cn.bureauveritas.com

TEST REPORT IEC/EN 61727 VER.O




A /
\i828./

VERITAS

Report No.: PV190201N024

File | Edit |

B 1.27kVidiv
T 2.0Vidiv
T 26.6AIdiv

Under Frequency:

| Help n
T

™0 G
1m0 I

RLLEo QB 20.0M

-175.1ms

|( 50.0mstdiv5.0ms/s 200.0nsipt |

’ L] 1
1acqs RL:2.5M
Auto

=B 1.27kVidiv
T 2.0Vidiv
T 26.6A/div

| vtities | vero [IFR
T

[ 50.0ms/div 5.0Ms/s 200.0ns/pt |
Single Seq 1
1acqs RL:2.5M
Auto

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China

Page 63 of 68

Tel: +86 769 8998 2098

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT IEC/EN 61727 VER.O




Report No.: PV190201N024

Annex 1

Pictures of the unit
The full pictures refer to PHOTO DOCUMENT
Project No.: 190108N008
Date: 20190125

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
g‘;}ea“u;/ﬁrgf‘:niﬂe”Zhe” Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 64 of 68 TEST REPORT IEC/EN 61727 VER.O



7
s
m%’d
5 B

Taee

Report No.: PV190201N024

Enclosure front view

Enclosure side view-1
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Report No.: PV190201N024

Enclosure side view-2
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Report No.: PV190201N024
Test equipment list
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
g‘;;ea“ugﬁrgf:niﬂe“me“ Co., Lid. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 67 of 68 TEST REPORT IEC/EN 61727 VER.O



[BUREAU |
VERITAS

Report No.: PV190201N024

Testing Location: Huawei Technologies Co., Ltd.
Date(s) of performance test: 2019-02-01 till 2019-03-27

Equipment Internal No. Manufacturer | Type Serial No. Last Calibration
A161149930 KEYSIGHT N8957APV DE16391780 August-01-2018
A161149929 KEYSIGHT N8957APV DE16391779 August-01-2018
A161149928 KEYSIGHT N8957APV DE16391778 August-01-2018
A161008701 KEYSIGHT N8957APV DE16321622 August-01-2018
A161008703 KEYSIGHT N8957APV DE16321623 August-01-2018
A161008704 KEYSIGHT N8957APV DE16341673 August-01-2018

DC power supply A161008705 KEYSIGHT N8957APV DE16341669 August-01-2018
A161008706 KEYSIGHT N8957APV DE16341674 August-01-2018
A161008708 KEYSIGHT N8957APV DE16341675 August-01-2018
A161008709 KEYSIGHT N8957APV DE16341672 August-01-2018
A161008710 KEYSIGHT N8957APV DE16321625 August-01-2018
A161008711 KEYSIGHT N8957APV DE16321626 August-01-2018
A161008712 KEYSIGHT N8957APV DE16321627 August-01-2018
A151096259 AMETEK RS90 1515A00638 May-07-2018

AG Simulator A161218075 | AMETEK RS90 1623400088 | oo o2
A111171210 YOKOGAWA DL850 91LA25621 May-07-2018

Scope A110404636 Tektronix DPQO7054 C010429 May-07-2018
A161151224 HIOKI PW6001 160811252 August-07-2018

Power analyzer
36090900139 | YOKOGAWA | WT3000 91J902079 February-18-2019
A170420334 HIOKI CT6863 161023297 January-03-2019

Current sensor A170420332 HIOKI CT6863 161023296 January-03-2019
160923103 HIOKI CT6843 160923103 October-08-2018

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong

523942, China
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mislWWuAsKal

Metropolitan Electricity Authority

SNYVONANN UINDULID LMD INNIUNITNAFBUAY

JanUuUAdINsUBULIINBSN I lussuUNAR AU snausanulasInavasnisiniiuasrans

No Brand Model/Type Ac voltage Rated Rated Power Firmware version

1728A

1805A

1811A

1822A

1826A

1850C

1901A
1 ABB/FIMER UNO-DM-1.2-TL-PLUS-SB 230V, 1ph, 50 Hz 1.2 kW

1924A

2002A

2003A

2006A

2036A

2200A

2201A

1728A

1805A

1811A

1822A

1826A

1850C

1901A

2 ABB/FIMER | UNO-DM-1.2-TL-PLUS-SB-Q 230V, 1ph, 50 Hz 1.2 kW o748

2002A

2003A

2006A

2036A

2200A

2201A

ABB/FIMER UNO-2.0-TL-OUTD 230V, 1ph, 50 Hz 2 kw C30C

ABB/FIMER UNO-2.0-TL-OUTD-S 230V, 1ph, 50 Hz 2 kw C30C

1728A

1805A

1811A

1822A

1826A

1850C

1901A

5 ABB/FIMER UNO-DM-2.0-TL-PLUS-SB 230V, 1ph, 50 Hz 2 kw 1920

2002A

2003A

2006A

2036A

2200A

2201A

Feddeuazuinnssussuulnih/nediduuas i 1/26 UFuusaidle : 10 Junaw 2566



SNYVONANN UINDULIDILNDIN

mislWWuAsKal

Metropolitan Electricity Authority

NIUNIINATDIUNA

JanUuUAdINsUBULIINBSN I lussuUNAR AU snausanulasInavasnisiniiuasrans

No

Brand

Model/Type

Ac voltage Rated

Rated Power

Firmware version

ABB/FIMER

UNO-DM-2.0-TL-PLUS-SB-Q

230V, 1ph, 50 Hz

2 kw

1728A

1805A

1811A

1822A

1826A

1850C

1901A

1924A

2002A

2003A

2006A

2036A

2200A

2201A

ABB/FIMER

UNO-DM-3.3-TL-PLUS-SB

230V, 1ph, 50 Hz

3.3 kW

1728A

1805A

1811A

1822A

1826A

1850C

1901A

1924A

2002A

2003A

2006A

2036A

2200A

2201A

ABB/FIMER

UNO-DM-3.3-TL-PLUS-SB-Q

230V, 1ph, 50 Hz

3.3 kW

1728A

1805A

1811A

1822A

1826A

1850C

1901A

1924A

2002A

2003A

2006A

2036A

2200A

2201A

de3denaruinnssuszuulnin/nadideas walun
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SNYVONANN UINDULIDILNDIN

mislWWuAsKal

Metropolitan Electricity Authority

NIUNIINATDIUNA

JanUuUAdINsUBULIINBSN I lussuUNAR AU snausanulasInavasnisiniiuasrans

No

Brand

Model/Type

Ac voltage Rated

Rated Power

Firmware version

ABB/FIMER

PVI-3.6-TL-OUTD

230V, 1ph, 50 Hz

C.0.35

3.6 kW

C0.3.6

C.0.3.7

10

ABB/FIMER

PVI-3.6-TL-OUTD-S

230V, 1ph, 50 Hz

C.0.35

3.6 kW

C.0.3.6

C.0.3.7

11

ABB/FIMER

PVI-5000-TL-OUTD

230V, 1ph, 50 Hz

C0.35

C0.3.6

C0.3.7

12

ABB/FIMER

PVI-5000-TL-OUTD-S

230V, 1ph, 50 Hz

C.0.35

C.0.3.6

C0.3.7

13

ABB/FIMER

REACT2-UNO-5.0-TL

230V, 1ph, 50 Hz

1926A-0.4.7

14

ABB/FIMER

UNO-DM-5.0-TL-PLUS-SB

230V, 1ph, 50 Hz

1728A

1805A

1811A

1822A

1826A

1850C

1901A

1924A

2002A

2003A

2006A

2036A

2200A

2201A

15

ABB/FIMER

UNO-DM-5.0-TL-PLUS-SB-QU

230V, 1ph, 50 Hz

1728A

1805A

1811A

1822A

1826A

1850C

1901A

1924A

2002A

2003A

2006A

2036A

2200A

2201A

de3denaruinnssuszuulnin/nadideas walun
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SNYVONANN UINDULIDILNDIN

mislWWuAsKal

Metropolitan Electricity Authority

NIUNIINATDIUNA

JanUuUAdINsUBULIINBSN I lussuUNAR AU snausanulasInavasnisiniiuasrans

No

Brand

Model/Type

Ac voltage Rated

Rated Power

Firmware version

16

ABB/FIMER

TRIO-5.8-TL-OUTD-5-400

400 V, 3ph, 50 Hz

5.8 kw

FW rel. CO9D
Update ver. 1736C

FW rel. CO9D
Update ver. 1925A

FW rel. CAA3
Update ver. 2001F

FW rel. CAAT
Update ver. 2006A

FW rel. CAA8
Update ver. 2115A

17

ABB/FIMER

PVI-10.0-TL-OUTD

400V, 3ph, 50 Hz

10 kw

C026 Update ver.1435D

C026 Update ver.1536F

C408 Update ver.1507D

C40C Update ver.1546C

C40C Update ver.1631B

C412 Update ver.1712E

C412 Update ver.19268

CE15 Update ver.2008B

18

ABB/FIMER

PVI-10.0-TL-OUTD-S

400 V, 3ph, 50 Hz

10 kw

C026 Update ver.1435D

C026 Update ver.1536F

C408 Update ver.1507D

C40C Update ver.1546C

C40C Update ver.1631B

C412 Update ver.1712E

C412 Update ver.19268

CE15 Update ver.2008B

19

ABB/FIMER

PVI-10.0-TL-OUTD-FS

400 V, 3ph, 50 Hz

10 kw

C026 Update ver.1435D

C026 Update ver.1536F

C408 Update ver.1507D

C40C Update ver.1546C

C40C Update ver.1631B

C412 Update ver.1712E

C412 Update ver.19268

CE15 Update ver.2008B

20

ABB/FIMER

PVS-10-TL-SX

400V, 3ph, 50 Hz

10 kw

2108C

2110D

2111A

21248

2124D

2148C

de3denaruinnssuszuulnin/nadideas walun
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mislWWuAsKal

Metropolitan Electricity Authority

SNYVONANN UINDULID LMD INNIUNITNAFBUAY

JanUuUAdINsUBULIINBSN I lussuUNAR AU snausanulasInavasnisiniiuasrans

No Brand Model/Type Ac voltage Rated Rated Power Firmware version

2108C

2110D

2111A
21 ABB/FIMER PVS-10-TL-SY 400 V, 3ph, 50 Hz 10 kw

21248

2124D

2148C

2108C

2110D

2111A

22 ABB/FIMER PVS-12.5-TL-SX 400V, 3ph, 50 Hz 12.5 kW T1208

2124D

2148C

2108C

2110D

2111A

23 ABB/FIMER PVS-12.5-TL-SY 400 V, 3ph, 50 Hz 12.5 kW 71248

2124D

2148C

2108C

2110D

2111A

24 ABB/FIMER PVS-15-TL-SX 400V, 3ph, 50 Hz 15 kW 71208

2124D

2148C

2108C

2110D

2111A
25 ABB/FIMER PVS-15-TL-SY 400 V, 3ph, 50 Hz 15 kw

21248

2124D

2148C

26 ABB/FIMER PVS-20-TL-SX 400 V, 3ph, 50 Hz 20 kW 2045E

2045E

2108B

2115E

2116E

27 ABB/FIMER PVS-20-TL-SXD 400 V, 3ph, 50 Hz 20 kW S117E

21248

2148A

2148B

28 ABB/FIMER PVS-20-TL-SY 400 V, 3ph, 50 Hz 20 kW 2045E

Feddeuazuinnssussuulnih/nediduuas i 5/26 UFuusaidle : 10 Junaw 2566




SNYVONANN UINDULIDILNDIN

mislWWuAsKal

Metropolitan Electricity Authority

NIUNIINATDIUNA

JanUuUAdINsUBULIINBSN I lussuUNAR AU snausanulasInavasnisiniiuasrans

No

Brand

Model/Type

Ac voltage Rated

Rated Power

Firmware version

29

ABB/FIMER

TRIO-20.0-TL-OUTD-400

400V, 3ph, 50 Hz

20 kw

1506F

1711B

17218

1731A

1743B

18448

2000D

30

ABB/FIMER

TRIO-20.0-TL-OUTD-52-400

400V, 3ph, 50 Hz

20 kW

1506F

1711B

17218

1731A

17438

18448

2000D

31

ABB/FIMER

TRIO-20.0-TL-OUTD-S2F-400

400V, 3ph, 50 Hz

20 kw

1506F

17118

1721B

1731A

17438

18448

2000D

32

ABB/FIMER

TRIO-20.0-TL-OUTD-52X-400

400V, 3ph, 50 Hz

20 kw

1506F

17118

17218

1731A

17438

18448

2000D

33

ABB/FIMER

TRIO-27.6-TL-OUTD-400

400 V, 3ph, 50 Hz

27.6 kW

1506F

1711B

17218

1731A

17438

18448

2000D

34

ABB/FIMER

TRIO-27.6-TL-OUTD-52-400

400 V, 3ph, 50 Hz

27.6 kW

1506F

1711B

1721B

1731A

17438

18448

2000D

de3denaruinnssuszuulnin/nadideas walun
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SNYVONANN UINDULIDILNDIN

mislWWuAsKal

Metropolitan Electricity Authority

NIUNIINATDIUNA

JanUuUAdINsUBULIINBSN I lussuUNAR AU snausanulasInavasnisiniiuasrans

No

Brand

Model/Type

Ac voltage Rated

Rated Power

Firmware version

35

ABB/FIMER

TRIO-27.6-TL-OUTD-S2F-400

400V, 3ph, 50 Hz

27.6 kW

1506F

1711B

17218

1731A

1743B

18448

2000D

36

ABB/FIMER

TRIO-27.6-TL-OUTD-52X-400

400V, 3ph, 50 Hz

27.6 kW

1506F

1711B

17218

1731A

17438

18448

2000D

37

ABB/FIMER

PVS-30-TL-SX

400 V, 3ph, 50 Hz

30 kW

2045E

2108B

2115E

2116E

2117E

21248

2148A

21488

38

ABB/FIMER

PVS-30-TL-SY

400 V, 3ph, 50 Hz

30 kW

2045E

2108B

2115E

2116E

2117E

21248

2148A

21488

39

ABB/FIMER

PVS-33-TL-SI

400V, 3ph, 50 Hz

33 kW

2045E

2108B

2115E

2116E

2117E

21248

2148A

2148B

de3denaruinnssuszuulnin/nadideas walun
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SNYVONANN UINDULIDILNDIN

mislWWuAsKal

Metropolitan Electricity Authority

NIUNIINATDIUNA

JanUuUAdINsUBULIINBSN I lussuUNAR AU snausanulasInavasnisiniiuasrans

No

Brand

Model/Type

Ac voltage Rated

Rated Power

Firmware version

40

ABB/FIMER

PVS-33-TL-SX

400V, 3ph, 50 Hz

33 kW

2045E

2108B

2115E

2116E

2117E

21248

2148A

21488

41

ABB/FIMER

PVS-33-TL-SY

400V, 3ph, 50 Hz

33 kW

2045E

2108B

2115E

2116E

2117E

21248

2148A

2148B

42

ABB/FIMER

PVS-50-TL

400 V, 3ph, 50 Hz

50 kw

1828B

18448

19018

19298

19408

19428

20248

43

ABB/FIMER

TRIO-50.0-TL-OUTD

400V, 3ph, 50 Hz

50 kw

1621F

1648E

1711C

1715D

1736B

a4

ABB/FIMER

PVS-100-TL

400 V, 3ph, 50 Hz

100 kw

1808C

1811C

1814D

18168

1911B

19128

19278

1938B

2011B

20348

20408

21178

2201B

45

AE
CONVERSION

INV315-50EU

230V, 1ph, 50 Hz

300 W

11-05-60058-57

46

Afore

HNS5000TL

230V, 1ph, 50 Hz

H4005300

de3denaruinnssuszuulnin/nadideas walun

8/26

Uuusaidle : 10 funmaw 2566




1
JONMNRUAGINSUBULIBSMBTN LT ST UUNAR A USTINLYD

mislWWuAsKal

Metropolitan Electricity Authority

SNUVONANN UINDULIDILADS

MUNIINAGEBUNU

1w

usanulAssingvansiuiIuAsHans

No Brand Model/Type Ac voltage Rated Rated Power Firmware version
a7 APsystems DS3 230V, 1ph, 50 Hz 880 W V5
48 APsystems QT2 400 V, 3ph, 50 Hz 2 kw V1
49 ATESS HPS30 400 V, 3ph, 50 Hz 30 kW TI1.0
50 ATESS HPS50 400 V, 3ph, 50 Hz 55 kW TI1.0
51 ATESS HPS100 400 V, 3ph, 50 Hz 100 kW TI1.0
52 ATESS HPS150 400 V, 3ph, 50 Hz 150 kW TI1.0
53 ATESS PCS 500 400V, 3ph, 50 Hz 500 kW TI1.0
54 ATESS PCS 630 400V, 3ph, 50 Hz 630 kW TI1.0
55 CEHE EHE-N1K5TL-TM 230V, 1ph, 50 Hz 1.5 kW 4038
56 CEHE EHE-N2KTL-TM 230V, 1ph, 50 Hz 2 kw 4038
57 CEHE EHE-N3KTL-TM 230V, 1ph, 50 Hz 3 kw 4038
58 CEHE EHE-N4KTL-TM 230V, 1ph, 50 Hz 4 kW 4038
59 CEHE EHE-N4K6TL-TM 230V, 1ph, 50 Hz 4.6 kW 4038
60 CRRC tPower-NM5-110K-T-F 230/400 V, 3ph, 50 Hz 110 kW V1.0
Firmware (C): V01.15
61 | Cyber Power CPSPV5000ETL 230V, 1ph, 50 Hz 5 kw Firmware (M): V01.12
Firmware (R): V01.01
62 DELTA H4A 220 230V, 1ph, 50 Hz 5 kVA DSP: V.50
DISPLAY :2.24
DSP : 0202
63 DELTA RPI' H5A 120 230V, 1ph, 50 Hz 5 kVA RED : 0200
COMM : 0206
DSP : 0202
64 DELTA RPI' H5A 020 230V, 1ph, 50 Hz 5 kVA RED : 0200
COMM : 0206
DSP : 2.03
65 DELTA RPI-M20A 2307400 V, 3ph, 50 Hz 20 kVA RED : 1.51
COMM : 1.80
DSP1 : 1.37, 1.38, 1.40, 1.50, 1.60, 1.70
66 DELTA M50A 260 230/400 V, 3ph, 50 Hz 50 kVA DSPAARC): 1.18, 1.19, 1.30, 1.40, 1.50, 1.60
- RED : 1.13, 1.14, 1.20, 1.30, 1.40, 1.50
COMM : 1.18, 1.19, 1.30, 1.40, 1.50, 1.60
DSP: 1.32, 1.41, 1.50, 1.40, 1.60, 1.80, 2.00
67 DELTA RPI M50A 120 230/400 V, 3ph, 50 Hz 50 kVA RED: 1.20, 1.22, 1.40, 1.50, 1.70, 2.00
COMM: 1.18, 1.22, 1.50, 1.80, 2.20, 2.40
DSP: 1.32, 1.41, 1.50, 1.40, 1.60, 1.80, 2.00
68 DELTA RPI M50A 020 230/400 V, 3ph, 50 Hz 50 kVA RED: 1.20, 1.22, 1.40, 1.50, 1.70, 2.00
COMM: 1.18, 1.22, 1.50, 1.80, 2.20, 2.40
DSP: 1.32, 1.41, 1.50, 1.40, 1.60, 1.80, 2.00
69 DELTA RPI' M50A 121 230/400 V, 3ph, 50 Hz 50 kVA RED: 1.20, 1.22, 1.40, 1.50, 1.70, 2.00
COMM: 1.18, 1.22, 1.50, 1.80, 2.20, 2.40
DSP: 1.32, 1.41, 1.50, 1.40, 1.60, 1.80, 2.00
70 DELTA RPI M50A 021 2307400 V, 3ph, 50 Hz 50 kVA RED: 1.20, 1.22, 1.40, 1.50, 1.70, 2.00
COMM: 1.18, 1.22, 1.50, 1.80, 2.20, 2.40
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No Brand Model/Type Ac voltage Rated Rated Power Firmware version
DSP: 1.32, 1.41, 1.50, 1.40, 1.60, 1.80, 2.00
71 DELTA RPI M50A 122 230/400 V, 3ph, 50 Hz 50 kVA RED: 1.20, 1.22, 1.40, 1.50, 1.70, 2.00
COMM: 1.18, 1.22, 1.50, 1.80, 2.20, 2.40
DSP: 1.32, 1.41, 1.50, 1.40, 1.60, 1.80, 2.00
72 DELTA RPI M50A 022 230/400 V, 3ph, 50 Hz 50 kVA RED: 1.20, 1.22, 1.40, 1.50, 1.70, 2.00
COMM: 1.18, 1.22, 1.50, 1.80, 2.20, 2.40
DSP: 1.32, 1.41, 1.50, 1.40, 1.60, 1.80, 2.00
73 DELTA RPI M50A 12s 230/400 V, 3ph, 50 Hz 50 kVA RED: 1.20, 1.22, 1.40, 1.50, 1.70, 2.00
COMM: 1.18, 1.22, 1.50, 1.80, 2.20, 2.40
DSP1: 1.16, 1.17, 1.18, 1.20, 1.35, 1.40, 1.50
DSP2(ARC): 1.04, 1.05, 1.06, 1.07, 1.08, 1.09, 1.10
74 DELTA M100A 280 2307400 V, 3ph, 50 Hz 110 kVA
- RED: 1.05, 1.06, 1.07, 1.08, 1.09, 1.10, 1.11
COMM: 1.12, 1.13, 1.20, 1.40, 1.50, 1.60, 1.80
75 Deye SUN-5K-SGO5LP1-EU 230V, 1ph, 50 Hz 5 kw Ver 0-5370-1515
76 Deye SUN-10K-SGO4LP3-EU 230/400 V, 3ph, 50 Hz 10 kW Ver 2005-1090-1807
Ver : 0176
7 DSC SUN-3K-G 230V, 1ph, 50 Hz 3 kW
Ver : 5131
78 DSC DSC-5K-G03 2307400 V, 3ph, 50 Hz 5 kw Inv5131
Ver : 0176
79 DSC SUN-5K-G 230V, 1ph, 50 Hz 5 kw
Ver : 5131
HMI: Ver5331
80 DSC SUN-5K-SGO3LP1-EU 230V, 1ph, 50 Hz 5 kw
MAIN: Ver2136
81 DSC DSC-10K-G03 230/400 V, 3ph, 50 Hz 10 kW Inv5131
HMI: Ver 1001-c018
82 DSC DSC-10K-SGO4LP3-EU 230/400 V, 3ph, 50 Hz 10 kw
MAIN: Ver 2003-f101-1807
sDSP1 ver: 510-01001-01
83 eCACTUS WH-SPHA6.0H-10.24kWh 230V, 1ph, 50 Hz 6 kW -
Safety ID: 25
1.02.01.04
84 EneTelus EPC-A-S35MPT 230V, 1ph, 50 Hz 3.5 kW
A0.-Al
1.02.01.04
85 EneTelus EPC-A-S55MPT 230V, 1ph, 50 Hz 5.5 kW
A0.-Al
86 ENPHASE IQ7-60-2-INT 230V, 1ph, 50 Hz 240 W 520-00082-r01-v02.12.00
520-00082-r01-v02.12.00
87 ENPHASE IQ7PLUS-72-2-INT 230V, 1ph, 50 Hz 290 W
520-00082-r01-v04.28.07
1.24
88 ENPHASE IQ7A-72-2-INT 230V, 1ph, 50 Hz 349 W 520-00082-r01-v04.28.07
520-00082-r01-v04.27.04
89 ESSCO AT50-3000 230V, 1ph, 50 Hz 3 kw Software version AC1.0
90 ESSCO AT50-5000M 230V, 1ph, 50 Hz 5 kw Software version AA1.0
91 ESSCO AT50-5048 PRO 230V, 1ph, 50 Hz 5 kw Software version AB1.0
92 ESSCO AT50-11000TM 2307400 V, 3ph, 50 Hz 11 kw Software version AD1.0
Verl : V2.00
93 EVE EP1K5TL 230V, 1ph, 50 Hz 1.5 kw Ver2 : V2.00
MCU : V1.15
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No Brand Model/Type Ac voltage Rated Rated Power Firmware version
Verl : vV2.00
94 EVE EP3KTL 230V, 1ph, 50 Hz 3 kw Ver2 : vV2.00
MCU : V1.15

95 EVE EP5KTL-2M3P 230/400 V, 3ph, 50 Hz 5 kVA C‘ontrol board: V241
Displayer board: V1.16

9% EVE EP10KTL-2M3P 230/400 V, 3ph, 50 Hz | 10 kw Control board: V241
Displayer board: V1.16

97 EVE EP20KTR-2M3P 230/400 V, 3ph, 50 Hz 20 kVA C'ontrol board: V241
Displayer board: V1.16

98 EVE EP30KTR-2M3P 230/400 V, 3ph, 50 Hz 30 kVA ;ontrol board: V241
Displayer board: V1.16

99 EVE EP50KTR-2M3P 2307400 V, 3ph, 50 Hz 50 kW ?ontrot board: V3.02
Displayer board: V2.01

100 FRECON FO10i-4PVb 400 V, 3ph, 50 Hz 10 kVA SW Version: 2.0

101 FRECON FO25i-4PVb 400 V, 3ph, 50 Hz 25 kVA SW Version: 3.1

102 FRONIUS FRONIUS IG PLUS35V-1 230V, 1ph, 50 Hz 3.5 kw 5.11.09 VER

103 FRONIUS Primo 5.0-1 230V, 1ph, 50 Hz 5 kw V1.1.3.0

104 FRONIUS Fronius Symo 5.0-3-M 2307400 V, 3ph, 50 Hz 5 kw V1.1.4.0

105 FRONIUS Fronius Symo 6.0-3-M 230/400 V, 3ph, 50 Hz 6 kW V1.1.14.1

106 FRONIUS Fronius Symo 10.0-3-M 230/400 V, 3ph, 50 Hz 10 kw Vv 0.3.23.0

107 FRONIUS Symo GEN24 10.0 Plus 230/400 V, 3ph, 50 Hz 10 kw V 01.00.06.00

108 FRONIUS Fronius Symo 20.0-3-M 2307400 V, 3ph, 50 Hz 20 kW V1.1.14.1

109 FRONIUS Fronius Eco 27.0-3-S 400 V, 3ph, 50 Hz 27 kw Vv 0.3.23.0

110 FRONIUS Tauro Eco 100-3-D 230/400 V, 3ph, 50 Hz 100 kW 1.13.5-1

111 FRONIUS Tauro Eco 100-3-P 230/400 V, 3ph, 50 Hz 100 kW 1.13.5-1

112 GOODWE GW1500-XS 230V, 1ph, 50 Hz 1.5 kw V1.15.16

113 GOODWE GW3000N-XS 230V, 1ph, 50 Hz 3 kw V1.15.16

114 GOODWE GW3000-NS 230V, 1ph, 50 Hz 3 kw V1.11.11

115 GOODWE GWS5000D-NS 230V, 1ph, 50 Hz 5 kw V1.00.00

116 GOODWE GW5000-DT 400V, 3ph, 50 Hz 5 kw V1.10.00

117 GOODWE GW10KN-DT 400 V, 3ph, 50 Hz 10 kVA V1.10.00

118 GOODWE GW10K-ET 400V, 3ph, 50 Hz 10 kW 000006

119 GOODWE GW60KN-MT 400 V, 3ph, 50 Hz 60 kVA V1.06.06

120 GRAVIC G-4300TLS 230V, 1ph, 50 Hz 3 kw V1.0

121 GRAVIC G-4500TLD 230V, 1ph, 50 Hz 5 kw V1.0

122 GREE ZQ1235A-1 230V, 1ph, 50 Hz 5 kw V1.0

123 GREE SGC15KTL/A 400 V, 3ph, 50 Hz 12.5 kW ZQ3330R_SGmv_15kwlpm V1.5

124 Growatt Growatt 1000 220V, 1ph, 50 Hz 1 kW G.1.8

125 Growatt Growatt 1500 220V, 1ph, 50 Hz 1.6 kKW G.1.8

126 Growatt Growatt 2000 220V, 1ph, 50 Hz 2 kW G.1.8

127 Growatt Growatt 3000 220V, 1ph, 50 Hz 2.85 kW G.1.8

128 Growatt MIN 3000TL-X 230V, 1ph, 50 Hz 3 kw AK1.0

129 Growatt Growatt 3600 MTL-10 220V, 1ph, 50 Hz 3.6 kVA AS1.0

130 Growatt Growatt 4200 MTL-10 220V, 1ph, 50 Hz 4.2 kVA AS1.0
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No Brand Model/Type Ac voltage Rated Rated Power Firmware version
131 Growatt Growatt 5000 MTL-10 220V, 1ph, 50 Hz 4.6 kVA AS1.0
132 Growatt MIN 5000TL-X 230V, 1ph, 50 Hz 5 kw AK1.0
133 Growatt SPH 5000TL3 BH-UP 230/400 V, 3ph, 50 Hz 5 kw YAL.0
134 Growatt Growatt SPH6000 230V, 1ph, 50 Hz 6 kW RA1.0
dhaa0101 Build : dhaa-1908
dhaa0101 Build : dhaa-1010
dhaa0101 Build : dhaa-1110
135 Growatt Growatt 10000TL3-S 230/400 V, 3ph, 50 Hz 10 kW
dhaa0101 Build : dhaa-1112
dhaa0101 Build : dhaa-1213
dhaa0101 Build : dhaa-1413
Main Ver: 0D0.9
136 Growatt Growatt 10000UE 2307400 V, 3ph, 50 Hz 10 kVA
CommVer: 0C0.9
137 Growatt MOD 10KTL3-X 230/400 V, 3ph, 50 Hz 10 kW DL1.0
138 Growatt SPH 10000TL3 BH-UP 2307400 V, 3ph, 50 Hz 10 kW YA1.0
Main Ver: 0D0.9
139 Growatt Growatt 12000UE 2307400 V, 3ph, 50 Hz 12 kVA
CommVer: 0C0.9
Main Ver: 0D0.9
140 Growatt Growatt 18000UE 230/400 V, 3ph, 50 Hz 18 kVA
CommVer: 0C0.9
Main Ver: 0D0.9
141 Growatt Growatt 20000UE 230/400 V, 3ph, 50 Hz 20 kVA
CommVer: 0C0.9
142 Growatt Growatt 20000TL3-HE-TH 230/400 V, 3ph, 50 Hz 20 kVA CAAA-1010
143 Growatt MID 20KTL3-X 2307400 V, 3ph, 50 Hz 20 kW TJ1.0
144 Growatt Growatt 40000TL3-NS 2307400 V, 3ph, 50 Hz 40 kVA TH1.0-th1.0
145 Growatt MID 40KTL3-X 230/400 V, 3ph, 50 Hz 40 kw DM1.0
146 Growatt MAX 60KTL3 LV 230/400 V, 3ph, 50 Hz 60 kVA TI1.0
147 Growatt MAX 80KTL3 LV 2307400 V, 3ph, 50 Hz 80 kW TI1.0
148 Growatt MAX 125KTL3-X LV 230/400 V, 3ph, 50 Hz 125 kW TN1.0
DSP1 Version: 510-01001-0C
149 HERF ESS-H-6.0H-10.24kWh 230V, 1ph, 50 Hz 6 kW
DSP2 Version: 510-01002-0C
150 HITACHI Hiverter Si-60K 2307400 V, 3ph, 50 Hz 60 kW V1.40
151 hoymiles MI-1200 230V, 1ph, 50 Hz 1.2 kW LN 50Hz 2019.02.26 113038 V1.1.25
V01.01.00
152 hoymiles HM-1500 230V, 1ph, 50 Hz 1.5 kVA
V01.00.18
153 hoymiles HM-1500T 230V, 1ph, 50 Hz 1.5 kVA V01.01.00
V01.00.08
154 hoymiles HMS-2000-4T 230V, 1ph, 50 Hz 2 kVA
V01.00.18
155 hoymiles HMT-2250-6T 230/400 V, 3ph, 50 Hz 2.25 kVA V01.00.03
V100R001C00
156 Huawei SUN2000-2KTL-LO 230V, 1ph, 50 Hz 2 kVA
V100R001C0O0SPC XXX
V100R001C00
157 Huawei SUN2000-3KTL-LO 230V, 1ph, 50 Hz 3 kVA
V100R001COOSPC XXX
SUN2000LV200R001C00
158 Huawei SUN2000-3KTL-L1 230V, 1ph, 50 Hz 3 kVA
V200R001CO0SPC XXX
159 Huawei SUN2000-4KTL-LO 230V, 1ph, 50 Hz 4 kVA V100R001C00
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V100R001C00
160 Huawei SUN2000-5KTL-LO 230V, 1ph, 50 Hz 5 kVA
V100R001CO0SPC XXX @
SUN2000LV200R001C00
161 Huawei SUN2000-5KTL-L1 230V, 1ph, 50 Hz 5 kVA
V200R001CO0SPC XXX
V100R001C00
162 Huawei SUN2000-5KTL-MO 230/400 V, 3ph, 50 Hz 5 kVA
V100R001CO0SPC XXX
V100R001C00
163 Huawei SUN2000-5KTL-M1 230/400 V, 3ph, 50 Hz 5 kVA
V100R001CO0SPC XXX 1)
164 Huawei SUN2000L-5KTL 230V, 1ph, 50 Hz 5 kVA V100R001C00
V100R001C00
165 Huawei SUN2000-10KTL-MO 230/400 V, 3ph, 50 Hz 10 kKVA
V100R001CO0SPC XXX ()
V100R001C00
166 Huawei SUN2000-10KTL-M1 230/400 V, 3ph, 50 Hz 10 kVA
V100R001CO0SPC XXX
V100R001C00
167 Huawei SUN2000-12KTL-MO 230/400 V, 3ph, 50 Hz 12 kKVA
V100R001CO0SPC XXX 1)
V100R001C00
168 Huawei SUN2000-12KTL-M2 230/400 V, 3ph, 50 Hz 12 kVA
V100R001CO0SPC XXX
169 Huawei SUN2000-12KTL-M5 230/400 V, 3ph, 50 Hz 12 kVA V200R022CO0SPC XXX
V100R001
170 Huawei SUN2000-12KTL 230/400 V, 3ph, 50 Hz 12 kKVA
V100R001CO0SPC XXX ()
V100R001C00
171 Huawei SUN2000-15KTL-M2 230/400 V, 3ph, 50 Hz 15 kw
V100R001CO0SPC XXX
172 Huawei SUN2000-15KTL-M5 230/400 V, 3ph, 50 Hz 15 kKVA V200R022C0O0SPC XXX (1)
V100R001C00
173 Huawei SUN2000-20KTL-MO 230/400 V, 3ph, 50 Hz 20 kVA
V100R001CO0SPC XXX
V100R001C00
174 Huawei SUN2000-20KTL-M2 230/400 V, 3ph, 50 Hz 20 kVA
V100R001CO0SPC XXX ()
175 Huawei SUN2000-20KTL-M5 230/400 V, 3ph, 50 Hz 20 kVA V200R022C0O0SPC XXX (1)
V100R001
176 Huawei SUN2000-20KTL 230/400 V, 3ph, 50 Hz 20 kVA
V100R001CO0SPC XXX
V100R001
177 Huawei SUN2000-30KTL-M3 230/400 V, 3ph, 50 Hz 30 kw
V100R001C20SPC XXX
178 Huawei SUN2000-33KTL 400V, 3ph, 50 Hz 30 kVA V200R001
V200R002
179 Huawei SUN2000-36KTL 230/400 V, 3ph, 50 Hz 36 kVA
V200R002CO0SPC XXX
V100R001
180 Huawei SUN2000-36KTL-M3 230/400 V, 3ph, 50 Hz 36 kW
V100R001C20SPC XXX
V100R001
181 Huawei SUN2000-40KTL-M3 230/400 V, 3ph, 50 Hz 40 kw
V100R001C20SPC XXX
V200R002
182 Huawei SUN2000-42KTL 480 V, 3ph, 50 Hz 42 kVA
V200R002C0O1SPC XXX
183 Huawei SUN2000-50KTL-M3 230/400 V, 3ph, 50 Hz 50 kVA V200R023C00SPC XXX
V300R001
184 Huawei SUN2000-60KTL-MO 230/400 V, 3ph, 50 Hz 60 kVA
V300R001CO0SPC XXX ()
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185

Huawei

SUN2000-60KTL-MO

480V, 3ph, 50 Hz

V300R001

60 kVA

V300R001CO0SPC XXX ©

186

Huawei

SUN2000-65KTL-MO

480 V, 3ph, 50 Hz

65 kVA

V300R001

187

Huawei

SUN2000-100KTL-M1

230/400 V, 3ph, 50 Hz

100 kW

V500R001

V500R001CO0SPC XXX

188

Huawei

SUN2000-100KTL-M1

480 V, 3ph, 50 Hz

100 kw

V500R001

V500R001CO0SPC XXX

189

Huawei

SUN2000-100KTL-M2

230/400 V, 3ph, 50 Hz

100 kw

V500R023C0O0SPC XXX

190

Huawei

SUN2000-105KTL-H1

800V, 3ph, 50 Hz

V200R001

105 kVA

V200R001C30SPC XXX

191

Huawei

SUN2000-115KTL-M2

230/400 V, 3ph, 50 Hz

115 kW

V500R023CO0SPC XXX

192

Huawei

SUN2000-185KTL-H1

800V, 3ph, 50 Hz

175 kW

V300R001

V300R001CO0SPC XXX

193

Huawei

LUNA2000-200KTL-HO

800V, 3ph, 50 Hz

200 kw

FusionSolar V800R021C10SPC030

194

Huawei

SUN2000-215KTL-HO

800V, 3ph, 50 Hz

200 kw

V300R001

195

Huawei

SUN2000-215KTL-H3

800V, 3ph, 50 Hz

200 kw

V300R001

196

Huawei

SUN2000-330KTL-H1

800V, 3ph, 50 Hz

300 kw

V500R023C00SPC XXX

197

INVT

iMars MG1K5TL

230V, 1ph, 50 Hz

Control board: V1.2
Displayer board: V1.15

1.5 kVA

Verl : V1.21
Ver2 : V1.21
MCU : V1.16

198

INVT

iMars MG3KTL

230V, 1ph, 50 Hz

3 kVA

Verl : V1.01
Ver2 : V1.01
MCU : V1.00

Verl : V1.21
Ver2 : V1.21
MCU : V1.16

199

INVT

iMars MG5KTL-2M

230V, 1ph, 50 Hz

4.6 kVA

Verl : V1.01
Ver2 : V1.01
MCU : V1.00

Verl : V3.01.05
Ver2 : V3.01.05
MCU : V1.16

200

INVT

iMars BG5KTR

2307400 V, 3ph, 50 Hz

Control board: vV2.41
Displayer board: V1.15

5 kVA

Verl :V2.41.76
Ver2 :V2.41.76
MCU : V1.16

201

INVT

iMars MG6KTL-2M

230V, 1ph, 50 Hz

Control board: V3.01
Displayer board: V1.16

Verl : V3.01.05
Ver2 : V3.01.05
MCU : V1.16
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No Brand Model/Type Ac voltage Rated Rated Power Firmware version
Versionl : V1.20
Version2 : V1.20
202 INVT iMars BG10KTR 230/400 V, 3ph, 50 Hz | 10 kVA MCU Version : V1.20
Verl :V2.41.76
Ver2 : V2.41.76
MCU : V1.16
Control board: V2.41
Displayer board: V1.06
203 INVT iMars BG15KTR 2307400 V, 3ph, 50 Hz 15 kW Versionl : V2.41.76
Version2 : V2.41.76
MCU Version : V2.01
Control board: V2.41
Displayer board: V2.01
204 INVT iMars BG20KTR 2307400 V, 3ph, 50 Hz 20 kVA Versionl : V2.41.76
Version2 : V2.41.76
MCU Version : V2.01
Control board: V2.41
Displayer board: V2.01
205 INVT iMars BG30KTR 230/400 V, 3ph, 50 Hz 30 kVA Versionl : V2.41.76
Version2 : V2.41.76
MCU Version : V2.01
206 INVT iMars BG50KTR 230/400 V, 3ph, 50 Hz 50 kVA C.ontrol board: V3.02
Displayer board: V2.01
207 INVT iMars XG100KTR 230/400 V, 3ph, 50 Hz 100 kW V1.00
208 JFY JSI-1500TL 230V, 1ph, 50 Hz 1.5 kw V1.2
209 JFY JSI-2000TL 230V, 1ph, 50 Hz 2 kw V1.2
210 JFY JSI-3000TL 230V, 1ph, 50 Hz 3 kw V1.2
211 JFY SUNTWINS 5000TL 230V, 1ph, 50 Hz 5 kw E1.0
212 JFY SUNTREE 10000TL 230/400 V, 3ph, 50 Hz 10 kW M1.00_S1.00
213 JFY SUNTREE 15000TL 230/400 V, 3ph, 50 Hz 15 kW M1.00--51.00
214 JFY SUNTREE 20000TL 230/400 V, 3ph, 50 Hz 20 kw M1.00_S1.00
215 JFY SUNTREE 30000TL 230/400 V, 3ph, 50 Hz 30 kw M1.00--S1.00
216 Jinko JKS-5K-SGO3LP1-EU 230V, 1ph, 50 Hz 5 kw Ver 0-5370-1515
217 Jinko JKS-10K-SGO4LP3-EU 230/400 V, 3ph, 50 Hz 10 kW Ver 2005-1090-1807
PKT : v3.28
ARM : V3.46 (DA29)
218 KACO blueplanet 5.0 TL3 2307400 V, 3ph, 50 Hz 5 kVA
CFG : V5.0690 (AF34)
DSP : V1.08 (A9A2)
PKT : vV3.25
blueplanet 6.5 TL3 M2 ARM : V3.34 (BC95)
219 KACO 400 V, 3ph, 50 Hz 6.5 kVA
WM OD 1IGO CFG : V5.0600 (14D6)
DSP : V1.05 (E715)
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220

KACO

blueplanet 7.5 TL3 M2
WM OD IIGO

400 V, 3ph, 50 Hz

7.5 kVA

PKT : V3.25
ARM : V3.34 (BC95)
CFG : V5.0600 (14D6)
DSP : V1.05 (E715)

221

KACO

blueplanet 9.0 TL3 M2
WM OD IIGO

400 V, 3ph, 50 Hz

9.0 kVA

PKT : V3.25
ARM : V3.34 (BC95)
CFG : V5.0600 (14D6)
DSP : V1.05 (E715)

222

KACO

Blueplanet 20.0 TL3 M2
WM OD IIGO

230/400 V, 3ph, 50 Hz

20 kVA

PKT: v4.14
ARM: V5.14 (2745)
CFG: V6.0748 (A3DF)
DSP-AC: V4.12 (2BEC)
DSP-DC: V4.03 (C141)

PKT: V5.20
ARM: V6.20 (FC25)
CFG: V6.0838 (A69E)
DSP-AC: V4.13 (62AF)
DSP-DC: v4.03 (C141)

223

KACO

Powador 30.0 TL3 - M — INT

230/400 V, 3ph, 50 Hz

25 kVA

PKT : V3.25
ARM : V3.78 (2780)
CFG : V5.1700 (7TAD2)
DSP-AC : V2.18 (4CBA)
DSP-DC : vV2.04 (7740)

224

KACO

Powador 30.0 TL3 - XL — INT

230/400 V, 3ph, 50 Hz

25 kVA

PKT :V3.25
ARM : V3.78 (2780)
CFG : V5.1700 (7TAD2)
DSP-AC : V2.18 (4CBA)
DSP-DC : vV2.04 (7740)

225

KACO

Powador 30.0 TL3 - XL - INT

- SPD 1+2

2307400 V, 3ph, 50 Hz

25 kVA

PKT : V3.25
ARM : V3.78 (2780)
CFG : V5.1700 (7AD2)
DSP-AC : V2.18 (4CBA)
DSP-DC : vV2.04 (7740)

226

KACO

Powador 30.0 TL3 - XL - F -

INT

230/400 V, 3ph, 50 Hz

25 kVA

PKT : V3.25
ARM : V3.78 (2780)
CFG : V5.1700 (7TAD2)
DSP-AC : V2.18 (4CBA)
DSP-DC : V2.04 (7740)

227

KACO

Powador 30.0 TL3 - XL - F -

SPD 1+2

230/400 V, 3ph, 50 Hz

25 kVA

PKT :V3.25
ARM : V3.78 (2780)
CFG : V5.1700 (7AD2)
DSP-AC : V2.18 (4CBA)
DSP-DC : vV2.04 (7740)
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228

KACO

Powador 39.0 TL3-XL-INT

230/400 V, 3ph, 50 Hz

33.3 kVA

PKT : V2.20
ARM : V2.30 (C576)
CFG : V5.0696 (9677)
DSP-AC : V1.64 (E199)
DSP-DC : V1.54 (8678)

229

KACO

Powador 60.0 TL3-XL-INT

230/400 V, 3ph, 50 Hz

49.9 kVA

PKT : vV2.20
ARM : V2.30 (C576)
CFG : V5.0696 (9677)
DSP-AC : V1.64 (E199)
DSP-DC : V1.54 (8678)

230

KACO

Blueplanet 50.0 TL3 M1 WM
OD IIGM

230/400 V, 3ph, 50 Hz

50 kVA

PKT : V3.12
ARM : V3.70 (9D01)
CFG : V5.1608 (5D88)
DSP : V2.11 (3391)

231

KACO

Blueplanet 50.0 TL3 M1 WM
OD IIGX

230/400 V, 3ph, 50 Hz

50 kVA

PKT : vVa4.09
ARM : V5.08
CFG : V6.0572
DSP-AC : v4.09
DSP-DC : v4.02

PKT : va4.13
ARM : V5.10 (1A80)
CFG : V6.0692 (8A13)
DSP : v4.12 (3DC1)

PKT : v5.24
ARM : V6.21 (9CC3)
CFG : V6.0718 (17D2)
DSP : v4.17 (E538)

232

KACO

Powador 10.0 TL3- INT

400V, 3ph, 50 Hz

9.0 kW

PKT : V3.01
ARM : V3.48 (7CA5)
CFG : V5.0862 (4863)
DSP-AC : V1.72 (3F7B)
DSP-DC : V1.60 (13EE)

233

KACO

Powador 20.0 TL3- INT

400 V, 3ph, 50 Hz

17 kw

PKT : v3.01
ARM : V3.48 (TCA5)
CFG : V5.0862 (4863)
DSP-AC : V1.72 (3F7B)
DSP-DC : V1.60 (13EE)

234

KEHUA TECH

SPI20K-B

2307400 V, 50 Hz

20 kW

HMI Version: V1.00
DSP1 Version: V1.00
DSP2 Version: V1.00

235

KOSTAL

PIKO 5.5

230/400 V, 3ph, 50 Hz

5.5 kVA

FW 05.35 Ul 06.11
HW 0100 PAR 02.49

236

KOSTAL

PIKO 20

2307400 V, 3ph, 50 Hz

20 kW

FW 05.31 Ul 06.02
HW 0100 PAR 02.46
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237 KSTAR BlUE-G 30005-G2-M1 230V, 1ph, 50 Hz 3 kW ARM VER - 1.9
DSP VER : 2.5
238 KSTAR BlUE-G 5000D-M1 230V, 1ph, 50 Hz 5 kW ARMVER: 1.9
DSP VER : 2.5
239 KSTAR BLUE-S 5000D 230V, 1ph, 50 Hz 5 kw ARM VER': 1.4.00
DSP VER : 1.4.14
240 KSTAR KSG-5K-DM 230V, 1ph, 50 Hz 5 kW DSP V1.0, ARM V1.0
ARM : 1.0.00
241 KSTAR BLUE-10KT-M1 230/400 V, 3ph, 50 Hz 10 kw I-DSP : 0.7.01
B-DSP : 0.0.00
242 KSTAR KSG-20K 230/400 V, 3ph, 50 Hz 20 kw DSP V1.8, ARM V1.6
243 KSTAR KSG-50K 230/400 V, 3ph, 50 Hz 50 kw DSP V1.8, ARM V1.6
244 | LEAD SOLAR LS1400S 230V, 1ph, 50 Hz 1.4 kw 11400_DCAC_20161222
LS1400 DCDC_ 20161222
245 | LEONICS APOLLO G-4300TL(M) 230V, 1ph, 50 Hz 3 kW DSP : 1.0; MCU : 0.20
246 | LEONICS APOLLO G-4500TL(M) 230V, 1ph, 50 Hz 5 kW DSP : 1.0; MCU : 0.20
247 | LEONICS APOLLO GTP-4010TL 230/400 V, 3ph, 50 Hz 10 KVA ARMVER - 1.3
DSP VER : 1.5
248 | LEONICS APOLLO GTP-4020TL 230/400 V, 3ph, 50 Hz 20 kVA ARMVER - 1.2
DSP VER : 1.5
249 Litto LS 3000HD 230V, 1ph, 50 Hz 3 kVA ARM:V1.050 DSP:V1.023
250 Litto LS 5000HD 230V, 1ph, 50 Hz 5 kVA ARM:V1.038 DSP:V1.025
251 Litto LT 10000HD 230/400 V, 3ph, 50 Hz 10 kVA V1.050/V1.031/V1.0
252 Litto LT 20000HD 230/400 V, 3ph, 50 Hz 20 kVA V1.038/V1.040/V1.0
253 | LVTOPSUN SUN-5K-SGO3LP1-EU 230V, 1ph, 50 Hz 5 kW Ver 0-5370-1515
254 | Maktronic MG-3000TH 230V, 1ph, 50 Hz 3 kW D262-A247
255 | Maktronic MG-5000TH 230V, 1ph, 50 Hz 5 kW V1.01.03.1375
256 MUST PH50-3000M 230V, 1ph, 50 Hz 3 kVA AC 1.0
257 | PrimeVOLT PV-3000N-V 230V, 1ph, 50 Hz 3 kVA BT0101
258 | PrimeVOLT PV-5000W-HV 230V, 1ph, 50 Hz 5 kW TW0101
259 | PrimeVOLT PV-5000W-V 230V, 1ph, 50 Hz 5 kW DE0101
260 | PrimeVOLT PV-10000T-U 230/400 V, 3ph, 50 Hz 10 kw TA0101
261 | PrimeVOLT PV-20000T-U 230/400 V, 3ph, 50 Hz 20 KW AR0101
262 PS P16 230V, 1ph, 50 Hz 1.6 kw V3.05
263 PSI P33 230V, 1ph, 50 Hz 3.3 kW V3.05
264 PSI P50 230V, 1ph, 50 Hz 5 kw 040-001-0601
265 PSl P300 230/400 V, 3ph, 50 Hz 30 kW V2.70
266 PSI P600 400 V, 3ph, 50 Hz 60 kw V2.00
267 RENAC R1-3K3-SS 230V, 1ph, 50 Hz 3.3 kVA M: 1.45 S:1.45
268 RENAC NAC5K-DS 230V, 1ph, 50 Hz 5.5 kVA M: 121 S:1.21
269 RENAC R3-5K-DT 400 V, 3ph, 50 Hz 5.5 kVA M: 1.45 S: 1.45
270 RENAC R3-10K-DT 400 V, 3ph, 50 Hz 11 KVA M: 1.44 S:1.43
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271

RENAC

NAC33K-DT

230/400 V, 3ph, 50 Hz

33 kVA

DSP-M: V1.17
DSP-S: V1.17
MCU-H: V1.20

2712

Repulsor

HOME ULTIMATE

230V, 1ph, 50 Hz

5 kw

1.0.73.R

273

Satcon

EQX1000PV400XN/P

400 V, 3ph, 50 Hz

1000 kw

3.467

274

Schneider
Electric

Conext RL 3000 E

230V, 1ph, 50 Hz

3 kVA

DSP :2.02, 25
RED : 2.00
COMM : 2.00

DSP :2.02, 25
RED : 2.00
COMM : 2.50

DSP : 2.70
RED : 2.00
COMM : 2.70

275

Schneider
Electric

Conext RL 3000 E-S

230V, 1ph, 50 Hz

3 kVA

DSP :2.02, 2.5
RED : 2.00
COMM : 2.00

DSP :2.02, 2.5
RED : 2.00
COMM : 2.50

DSP : 2.70
RED : 2.00
COMM : 2.70

276

Schneider
Electric

Conext CL 20000 E

400V, 3ph, 50 Hz

20 kVA

COMM APPL : Ver02.02.01
CTRL DCAC : Ver02.02.01
CTRL DCDC : Ver02.02.01

COMM APPL : Ver02.05.01
CTRL DCAC : Ver02.05.01
CTRL DCDC : Ver02.05.01

COMM APPL : Ver02.08.01
CTRL DCAC : Ver02.08.01
CTRL DCDC : Ver02.08.01

277

Schneider

Electric

Conext CL 25000 E

400V, 3ph, 50 Hz

25 kVA

COMM APPL : Ver02.02.01
CTRL DCAC : Ver02.02.01
CTRL DCDC : Ver02.02.01

COMM APPL : Ver02.05.01
CTRL DCAC : Ver02.05.01
CTRL DCDC : Ver02.05.01

COMM APPL : Ver(02.08.01
CTRL DCAC : Ver02.08.01
CTRL DCDC : Ver02.08.01

278

Schneider
Electric

Conext CL36

2307400 V, 3ph, 50 Hz

36 kKVA

MDSP_CL36 V11 V1 B
LCD CL36 V11 VO1 A M
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Schneider MDSP_CL-60E V11 V1 C
279 . Conext CL-60 E 230/400 V, 3ph, 50 Hz 60 kVA . .
Electric LCD CL-60E V11 VO3 R M
Control Software Version 1 : 6280110040
280 SINENG SP-120K-BL 400 V, 3ph, 50 Hz 121 kW
Control Software Version 2 : 0000110040
281 Sinexcel PMG2-50K 230/400 V, 3ph, 50 Hz 50 kW 1400
282 Sinexcel PMG2-100K 230/400 V, 3ph, 50 Hz 100 kW 1400
283 SMA SB 2500TLST-21 230V, 1ph, 50 Hz 2.5 kw FW PACK 2.55 HP2.52
284 SMA SB 3000TLST-21 230V, 1ph, 50 Hz 3 kw FW PACK 2.55 HP2.52
1.1.41R
285 SMA SB3.0-1AV-40 230V, 1ph, 50 Hz 3 kw
1.3.36.R
286 SMA SB3.0-1AV-41 230V, 1ph, 50 Hz 3 kw 1.1.21.R
FW PACK 2.55 HP2.52
287 SMA SB 3600TL-21 230V, 1ph, 50 Hz 3.68 kW
FW PACK 2.80 HP2.52
1.1.21.R
1.1.32.R
3.10.14.R
288 SMA SB5.0-1AV-41 230V, 1ph, 50 Hz 5 kw 3.10.18.R
3.10.28.R
3.10.36.R
3.10.42.R
FW PACK 2.55 HP2.52
289 SMA SB 5000TL-21 230V, 1ph, 50 Hz 5 kw
FW PACK 2.80 HP2.52
1.1.41R
290 SMA SB5.0-1AV-40 230V, 1ph, 50 Hz 5 kw
1.3.36.R
291 SMA STP 5000TL-20 230/400 V, 3ph, 50 Hz 5 kw FW PACK 2.56 HP2.51
3.10.10.R
3.10.16.R
292 SMA STP5.0-3AV-40 2307400 V, 3ph, 50 Hz 5 kw 3.10.42.R
3.11.3R
3.11.11R
FW PACK 2.51 HP2.50
293 SMA STP 9000TL-20 230/400 V, 3ph, 50 Hz 9 kw FW PACK 2.53 HP2.50
FW PACK 2.56 HP2.51
3.10.8.R
3.10.11.R
3.10.15.R
294 SMA STP10.0-3AV-40 230/400 V, 3ph, 50 Hz 10 kW
3.10.42.R
3.11.3R
3.11.11R
295 SMA STP 17000TL-10 230/400 V, 3ph, 50 Hz 17 kw FW PACK 2.55 HP2.52
FW PACK 2.53 HP2.50
296 SMA STP 20000TLEE-10 230/400 V, 3ph, 50 Hz 20 kW
FW PACK 2.54 HP2.50
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297

SMA

STP 20000TL-30

400V, 3ph, 50 Hz

20 kw

Software package 02.80.XX.R ¥
Software version 01.00.XX.R

Software package 02.81.XX.R
Software version 01.00.XX.R ¥

Software package 02.83.XX.R ¥
Software version 01.02.XX.R

FW PACK 2.82 HP1.01

FW PACK 2.83 HP1.02

298

SMA

STP 25000TL-30

400V, 3ph, 50 Hz

25 kw

Software package 02.80.XX.R ¥
Software version 01.00.XX.R

Software package 02.81.XX.R ¥
Software version 01.00.XX.R ¥

Software package 02.83.XX.R ¥
Software version 01.02.XX.R

FW PACK 2.82 HP1.01

FW PACK 2.83 HP1.02

299

SMA

STP 50-40

400V, 3ph, 50 Hz

50 kVA

1.03.08.R

1.03.12.R

1.03.20.R

1.05.05.R

1.05.09.R

03.01.XXR®

03.10.XX.R @

03.11.XXRW

300

SMA

STP 50-41

400V, 3ph, 50 Hz

50 kVA

1.03.08.R

301

SOFAR SOLAR

SOFAR 3300TL-G3

230V, 1ph, 50 Hz

3.3 kVA

V2.90

302

SOFAR SOLAR

SOFAR 5KTLM-G3

230V, 1ph, 50 Hz

5 kw

V000001

303

SOFAR SOLAR

ESI 5K-S1

230V, 1ph, 50 Hz

5 kw

V000001

304

SOFAR SOLAR

SOFAR 5.5KTLX-G3

400V, 3ph, 50 Hz

5 kw

V000001

305

SOFAR SOLAR

HYD 6000-EP

230V, 1ph, 50 Hz

6 kW

V010000

306

SOFAR SOLAR

SOFAR 11KTLX-G3

400 V, 3ph, 50 Hz

10 kw

V000001

307

Solar Edge

SE3000H

230V, 1ph, 50 Hz

3 kVA

DSP1/2: 1.0000/2.0000

DSP1/2: 1.0.XXXX/2.0.XXXX ©

DSP1/2: 1.100.XXXX/2.100.XXXX ()

308

Solar Edge

SE5000

230V, 1ph, 50 Hz

DSP1/2:1.0210/2.0052

309

Solar Edge

SE5000H

230V, 1ph, 50 Hz

5 kVA

DSP1/2: 1.0000/2.0000

DSP1/2: 1.0.XXXX/2.0.XXXX ©

DSP1/2: 1.100.XXXX/2.100.XXXX ()

310

Solar Edge

SE5K-RWB

2307400 V, 3ph, 50 Hz

5 kVA

DSP1 Version 1.20.XXX @
DSP2 Version 2.20.XXX

de3denaruinnssuszuulnin/nadideas walun

21/26

Uuusaidle : 10 funmaw 2566




mislWWuAsKal

Metropolitan Electricity Authority

SNYVONANN UINDULID LMD INNIUNITNAFBUAY
b

1w

JanUuUAdINsUBULIINBSN I lussuUNAR AU snausanulasInavasnisiniiuasrans

No Brand Model/Type Ac voltage Rated Rated Power Firmware version

DSP1/2:1.0013/2.0019

DSP1 Version 1.13.XXXX @
311 | Solar Edge SE10K 400 V, 3ph, 50 Hz 10 kw DSP2 Version 2.19.XXXX ®

DSP1 Version 1.20.XXxX
DSP2 Version 2.20.XXXX

DSP1/2:1.0013/2.0019

DSP1 Version 1.13.XXXX
DSP2 Version 2.19.XXxX

312 Solar Edge SE27.6K 2307400 V, 3ph, 50 Hz 27.6 KVA DSP1 Version 1.20.XXX
DSP2 Version 2.20.XXX

DSP1 Version 1.0020.XXX )
DSP2 Version 2.0020.XXX )

DSP1 Version 1.20.XXX
DSP2 Version 2.20.XXX ©

313 | Solar Edge SE30K 230/400 V, 3ph, 50 Hz 30 kVA
DSP1 Version 1.0020.XxX )

DSP2 Version 2.0020.XXX @

DSP1 Version 1.20.XXX
DSP2 Version 2.20.XXX @

314 | Solar Edge SE33.3K 230/400 V, 3ph, 50 Hz | 33.3 kVA
DSP1 Version 1.0020.XxX )

DSP2 Version 2.0020.XXX

DSP1 Version 1.20.XXX

315 | Solar Edge SE66.6K 230/400 V, 3ph, 50 Hz | 66.6 KVA )
DSP2 Version 2.20.XXX ©

DSP1/2:1.0013/2.0019

316 | Solar Edge SE82.8K 230/400 V, 3ph, 50 Hz | 82.8 kVA DSP1 Version 1.13.XXXX
DSP2 Version 2.19.XXxX

DSP1 Version 1.20.XXX @

317 | Solar Edge SE90K 230/400 V, 3ph, 50 Hz 90 kVA .
DSP2 Version 2.20.XXX
DSP1 Version 1.20.XXX
318 | Solar Edge SE100K 230/400 V, 3ph, 50 Hz 100 kVA )
DSP2 Version 2.20.XXX @
DSP1 Version 1.20.XXX @
319 | Solar Edge SE120K 480 V, 3ph, 50 Hz 120 kVA )
DSP2 Version 2.20.XXX
Master: 1.08
320 SOLAX X1-1.5-S-D(L) 230V, 1ph, 50 Hz 1.5 kW
Manager: 1.07
Master: 1.08
321 SOLAX X1-3K-S-D(L) 230V, 1ph, 50 Hz 3 kW
Manager: 1.07
Master: 1.00
322 SOLAX X1-MINI-3.0K-G4 230V, 1ph, 50 Hz 3 kw
Manager: 1.00
DSP1:2.17
323 SOLAX X1-LX3600 230V, 1ph, 50 Hz 3.68 kW
DSP2:2.02
DSP1:2.17
324 SOLAX X1-LX4600 230V, 1ph, 50 Hz 4.2 kW
DSP2:2.02
DSP1:2.17
325 SOLAX X1-L.X5200 230V, 1ph, 50 Hz 4.6 kW
DSP2:2.02
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Master: 3.17
326 SOLAX X1-5.0-T-D 230V, 1ph, 50 Hz 4.6 kVA Slave: 1.05
Manager: 1.07
Master: 1.08
327 SOLAX X1-5.0-T-D(L) 230V, 1ph, 50 Hz 5 kVA
Manager: 1.07
Master: V1.10
328 SOLAX X3-5.0-T-D 2307400 V, 3ph, 50 Hz 5 kVA Master: V1.10
Slave: V1.02
DSP1: 2.07
329 SOLAX X1-Hybrid-7.5 230V, 1ph, 50 Hz 7.5 kVA DSP2: 2.01
ARM: 2.03
Master: V1.10
330 SOLAX X3-8.0-T-D 2307400 V, 3ph, 50 Hz 8 kVA Master: V1.10
Slave: V1.02
Master: V1.10
331 SOLAX X3-10.0-T-D 230/400 V, 3ph, 50 Hz 10 kVA Master: V1.10
Slave: V1.02
Master: 1.00
332 SOLAX X3-MIC-10K-G2 2307400 V, 3ph, 50 Hz 10 kVA
Manager: 1.00
DSP1: 2.07
333 SOLAX X3-Hybrid-15.0 230/400 V, 3ph, 50 Hz 15 kVA DSP2: 2.01
ARM: 2.03
Master: 1.00
334 SOLAX X3-MIC-15K-G2 230/400 V, 3ph, 50 Hz 15 kVA
Manager: 1.00
Master: V005.00
335 SOLAX X3-FTH-120K 230/400 V, 3ph, 50 Hz 120 kW Slaver: V005.00
Manager: V005.00
370020
336 solis Solis-mini-3000-4G 230V, 1ph, 50 Hz 3 kw 46002D
48002E
DSP Current Ver. : 32
337 solis S6-GR1P3K-M 230V, 1ph, 50 Hz 3 kW
HMI Current Ver. : 4B
370020
338 solis Solis-1P5K-4G 230V, 1ph, 50 Hz 5 kw 46002D
48002E
339 solis S5-GR3P5K 2307400 V, 3ph, 50 Hz 5 kW 330035
) DSP Current Ver. : 32
340 solis S6-GR1P5K 230V, 1ph, 50 Hz 5 kw
HMI Current Ver. : 4B
230033
341 solis S5-GR3P10K 2307400 V, 3ph, 50 Hz 10 kW
260032
342 solis S5-GR3P20K 230/400 V, 3ph, 50 Hz 20 kW DSP Current Ver. : 33
DSP Current Ver. : 31
343 solis S5-GC40K 230/400 V, 3ph, 50 Hz 40 kw
HMI Current Ver. : 12
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DSP Current Ver. : EO

344 solis S5-GC60K 230/400 V, 3ph, 50 Hz 60 kW
HMI Current Ver. : 10

DSP Current Ver. : 29

345 solis S5-GC110K 230/400 V, 3ph, 50 Hz 110 kw
HMI Current Ver. : 14

BFAPI: 2.5.4

FBL: 1.1.2
346 Steca StecaGrid 3010 230V, 1ph, 50Hz 3 kw

APP: 3.50.0

PAR: 21.0.29

BFAPI: 2.5.4

FBL: 1.1.1
347 Steca StecaGrid 4200 230V, 1ph, 50 Hz 4.2 kW

APP: 3.51.0

PAR: 21.0.29

LCD: LCD_CrysG2S_V31 V30
348 | SUNGROW SG3K-S 230V, 1ph, 50 Hz 3 kVA MDSP: MDSP_CrysG2S_ V31 V71
SDSP: SDSP_CrysG2S V31 V16

ARM_SUNSTONE-S V11 V01 A

349 | SUNGROW SG3.0RS 230V, 1ph, 50 Hz 3 kW
MDSP_SUNSTONE-S V11 V01 A

ARM_SUNSTONE-S V11 V01 A

350 | SUNGROW SG5.0RS 230V, 1ph, 50 Hz 5 kW
MDSP_SUNSTONE-S V11 V01 A

Main DSP: MDSP_CryG20 V31 V71
351 | SUNGROW SG5K-D 230V, 1ph, 50 Hz 5 kVA Salve DSP: SDSP_CrysG2D V31 V16
LCD: LCD_CryG2D V31 V30

LCD BERYL-S V11 V01 A

352 | SUNGROW SGSRT 230/400 V, 3ph, 50 Hz 5 kw
MDSP_BERYL-S V11 VO1 A
LCD BERYL-S V11 VO1 A
353 | SUNGROW SG5.0RT-P2 230/400 V, 3ph, 50 Hz 5 kw - S
MDSP_BERYL-S V11 VO1 A
354 | SUNGROW SH5K-30 230V, 1ph, 50 Hz 5 kVA SH5K-30_ V01 VOOA
LCD: SAPPHIRE-H_01011.01.12
355 | SUNGROW SH5.0RT 230/400 V, 3ph, 50 Hz 5 kVA MDSP: SAPPHIRE-H_03011.01.09
SDSP: SUBCTL-S_04011.01.01
DSP_MOONSTONE V11V_A
356 | SUNGROW SG10KTL-M 230/400 V, 3ph, 50 Hz | 10 kW - .
LCD_MOONSTONE V01 A M
LCD BERYL-S V11 VO1 A
357 | SUNGROW SG10RT 230/400 V, 3ph, 50 Hz | 10 kw - -
MDSP_BERYL-S V11 VO1 A
LCD BERYL-S V11 VO1 A
358 | SUNGROW SG10RT-P2 230/400 V, 3ph, 50 Hz | 10 kW - - s

MDSP_BERYL-S V11 V01 A

LCD: SAPPHIRE-H 01011.01.10
359 | SUNGROW SH10RT 2307400 V, 3ph, 50 Hz 10 kVA MDSP: SAPPHIRE-H 03011.01.07
SDSP: SUBCTL-S 04011.01.01

DSP_MOONSTONE_V11V_A

LCD_MOONSTONE V01 A M
360 | SUNGROW SG12KTL-M 2307400 V, 3ph, 50 Hz 12 kW = - = =

DSP_MOONSTONE_V11-XXXX ®
LCD_MOONSTONE_V01 X M ®
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No Brand Model/Type Ac voltage Rated Rated Power Firmware version
LCD_BERYL-S V11 VO1 A
361 | SUNGROW SG15RT 230/400 V, 3ph, 50 Hz 15 kw N - - =
MDSP_BERYL-S V11 VO1 A
LCD BERYL-S V11 VO1 A
362 SUNGROW SG15RT-P2 230/400 V, 3ph, 50 Hz 15 kW N - - =
MDSP_BERYL-S V11 VO1 A
LCD BERYL-S V11 VO1 A
363 | SUNGROW SG20RT 230/400 V, 3ph, 50 Hz 20 kw N - -
MDSP_BERYL-S V11 VO1 A
LCD_BERYL-S V11 VO1 A
364 | SUNGROW SG20RT-P2 230/400 V, 3ph, 50 Hz 20 kW N - =
MDSP_BERYL-S V11 VO1 A
DSP SG36KTL-M V11 A
365 | SUNGROW SG36KTL-M 230/400 V, 3ph, 50 Hz 36 kW . - -
LCD_SG36KTL-M V01 A M
LCD_OPAL-B V11 V01 A
366 SUNGROW SC 50HV 400 V, 3ph, 50 Hz 50 kW - - - -
MDSP_AGATE-S V11 V01 A
LCD: LCD_AGATE-S V11VVO1VA
367 | SUNGROW SG50CX 230/400 V, 3ph, 50 Hz 50 kw - -
MDSP: MDSP_AGATE-S V11 V01 A
LCD_EMERALD-S V11 V01 A
368 SUNGROW SG50CX-P2 230/400 V, 3ph, 50 Hz 50 kW N - -
MDSP_EMERALD-S V11 V01 A
DSP_SG60KTL V11 A
LCD_SG6OKTL_ V03 A M
DSP_SG6OKTL V11 B
369 | SUNGROW SG60KTL 230/400 V, 3ph, 50 Hz 60 kw N - -
LCD_SG60KTL V03 B M
DSP_SG60KTL V11 C
LCD_SG6OKTL V03 C M
LCD AMBER-S V11 V01 A
370 | SUNGROW SG110CX 230/400 V, 3ph, 50 Hz 100 kW N - T =
MDSP_AMBER-S V11 V01 A
LCD_GARNET-S V11 VO1 A
371 SUNGROW SG125CX-P2 230/400 V, 3ph, 50 Hz 125 kW N - =
MDSP_GARNET-S V11 V01 A
372 sunways STS-3KTL-P 230V, 1ph, 50 Hz 3 kVA V1.00
373 sunways STS-5KTL-P 230V, 1ph, 50 Hz 5 kVA V1.00
374 sunways STT-10KTL-P 230/400 V, 3ph, 50 Hz 10 kVA V1.00
DSP Master: V1.0.0.0.B1.1.12
375 TBEA TS50KTL_PLUS 540V, 3ph, 50 Hz 50 kVA
B DSP Slaver: V1.0.0.0.B1.1.12
376 |Thai Tabuchi TPD-T250P6-TH 230/400 V, 3ph, 50 Hz 25 kW N1D0.01
Verl : V1.00
377 TMDA TM1K6-1P 230V, 1ph, 50 Hz 1.6 kVA Ver2 : V1.00
MCU : V1.00
378 TMDA SUN-3K-G 230V, 1ph, 50 Hz 3 kW Ver : 6151
Verl : V1.00
379 TMDA TM3K3-1P 230V, 1ph, 50 Hz 3.3 kVA Ver2 : V1.00
MCU : V1.00
ARM : V1.00.28
380 TMDA R5KL1 230V, 1ph, 50 Hz 5 kVA
DSP : V1.01.20
381 TMDA SUN-5K-G 230V, 1ph, 50 Hz 5 kw Ver : 7151
ARM : V1.03.02
382 TMDA R6KH3 400 V, 3ph, 50 Hz 6 kVA
DSP : V1.02.02
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No Brand Model/Type Ac voltage Rated Rated Power Firmware version
383 TMDA SUN-6K-G03 400V, 3ph, 50 Hz 6 kw Ver: 5116
384 TMDA R10KH3 400 V, 3ph, 50 Hz 10 kVA ARM : V1.05.02
DSP : V1.02.02
385 TMDA SUN-10K-G03 400 V, 3ph, 50 Hz 10 kW Ver : 5116
386 TMDA SUN-15K-G03 400 V, 3ph, 50 Hz 15 kW Ver : 5116
387 TMDA SUN-20K-G03 400 V, 3ph, 50 Hz 20 kW Ver : 3116
388 TMDA SUN-30K-G03 400 V, 3ph, 50 Hz 30 kW Ver : 3116
389 TMDA SUN-50K-G03 400 V, 3ph, 50 Hz 50 kW Ver : 3116
390 TMDA SUN-100K-G03 400 V, 3ph, 50 Hz 100 kW Ver : 3266
391 TOSOT SGC15KTLA 380V, 3ph, 50 Hz 12.5 kw ZQ3330R_SGmv_15kwipm V1.5
392 Trannergy PVI3000TL 230V, 1ph, 50 Hz 2.8 kW E1.00
393 Trannergy PVI5400TL 230V, 1ph, 50 Hz 4.6 kW E1.00
Master : V. WO7
394 | Trannergy TRIO17KTL 2307400 V, 3ph, 50 Hz 17 kW Slaver : V W07
HMI : V1.0.7
Master : M15
395 Trannergy TRMO33KTL 230/400 V, 3ph, 50 Hz 33 kW Slaver : M15
HMI : V1.24
396 | Transpower TIN-1P5K 230V, 1ph, 50 Hz 5 kw 48002E
397 Trinasolar TS-3K1SJ 230V, 1ph, 50 Hz 3 kw OEO017
398 Trinasolar TS-5K2SJ 230V, 1ph, 50 Hz 5 kw OEO017
399 V SOLAR 3000-DS-S 230V, 1ph, 50 Hz 3 kw 2.0
400 V SOLAR VSOLAR-3K-1PH 230V, 1ph, 50 Hz 3 kw Ver.11.15
401 V SOLAR VSOLAR-4K-1PH 230V, 1ph, 50 Hz 4 kw Ver.11.14
402 V SOLAR ESC5000-DS 230V, 1ph, 50 Hz 4.6 kW 2.8-E
403 V SOLAR VSOLAR-5K-1PH 230V, 1ph, 50 Hz 4.9 kW Ver.11.14
404 V SOLAR R3-10K-DT 400 V, 3ph, 50 Hz 10 kw M: 1.45 S: 1.45
DSP-M: V1.17
405 V SOLAR VSOLAR 33K 230/400 V, 3ph, 50 Hz 33 kVA DSP-S: V1.17
MCU-H: V1.20

vinewng : U X fiseylu Software package waz Software version Wunmneauviadidnuslanld
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TOTAL TRINA SOLAR MONO CRYSTALLINE PV MODULE (\/ERTEX 5OOW) x 8,816 PCS, HUAWElI SUN2000-185KTL—H1 26 SETS, 4.408 MWdc.
MAIN EQUIPMENT EQUIPMENT SPECIFICATION&RATING TYPE /MANUFACTURER QTY UNIT
17.5kV SWITCHGEAR CUBICLEF6 GAS CIRCUIT BREAKER 17.9kV, 1250A, 31.5kA HD4 /ABB 1 SET(S)
OUTGOING FEEDER PROTECTION RELAY 50, 50N, 51, 51N, 86 REF542PLUS/ABB 1 SET(S)
(EXTENSION) CURRENT TRANSFORMER 600/5/5A LZ7ZBJ9—-12/150b /2 3 SET(S)
CORE 1 : 15VA CL 1.0
CORE 2 : 15VA CL 5P10
INDICATING LAMP 3 SET(S)
5 PHASE EARTHING SWITCH 31.5kA EK6/ABB 1 SET(S)
SURGE ARRESTER Uc 6kVrms MWDO6 /ABB 3 SET(S)
CAPACITIVE VOLTAGE INDICATOR - DXQ—N /LEELEN 1 SET(S)
17.5kV SWITCHCGEAR CUBICLEF6 GAS CIRCUIT BREAKER 17.5kV, 1250A, 31.5kA HD4/ABB 1 SET(S)
INCOMING PROTECTION RELAY 25, 27, 50, 50N, 51, 51N, 86 REF615/ABB 1 SET(S)
CURRENT TRANSFORMER W7.5/38/75k\/, 50Hz LZZBJ942/W50b/2/ 3 SET(S)

CORE 1 : 600/5A 15VA CL 0.2
CORE 2 : 600/5A 15VA CL 5P10

ABB

INDICATING LAMP 3 SET(S) u
3 PHASE EARTHING SWITCH 31.5kA FK6,/ABB 1 SET(S)
SURGE ARRESTER Uc 6kVrms MWD0B /ABB 3 SET(S) ‘
CAPACITIVE VOLTAGE INDICATOR — DXQfN/LEELEN Sglar Raoftop on Suvarsabhumi Airport Passenger Bldg. Project
REVENUE METER 240V, 5A, CL 0.2S, CL 0.5S MK6E /EDMI Approval Catargoriss
POWER QUALITY METER 1000 Vrms, 7.2 Arms UMG511,/JANITZA [ Appraved
VOLTAGE TRANSFORMER WITH FUSE 17.5/38/75kV, 50Hz, 2A FUSE JDZXR22-10C1/ ) Approved Excepr 5 Notes

Wi 7.2/V3:0.12/V3 kV 25VA CL 0.2 ABB E% g for CeTepn

W2 : 7.2/V3:0.12/3 kV 50VA CL 3P Acbroval shall not relieve the Co  any responsibilker

17.5kV SWITCHGEAR CUBICL&F6 GAS CIRCUIT BREAKER 17.5kV, 1250A, 31.5kA HD4/ABB or liability impos=d wpdmit by any provisions of the Contract.
TR FEEDER NO.1 PROTECTION RELAY 50, 50N, 51, 5IN, 86 REF615,/ABB .

CURRENT TRANSFORMER A

17.5/38/75kV, 50Hz
CORE 1 : 600/5A 15VA CL 1.0

LZZBJ9—12,/150b /2 /
ABB

Signature: ate: 24/3

CORE 2 : 600/5A 15VA CL 5P10
POWER EMGINEERIMG-AME CONSULTANT CO., LTD.
INDICATING LAMP 5 SO
5 PHASE EARTHING SWITCH 31.5kA EK6/ABB 1 SET(S)
SURGE ARRESTER Uc 6kVrms MWDO6 /ABB S SET(S)
CAPACITIVE VOLTAGE INDICATOR - DXQ—N/LEELEN 1 SET(S)
17.5kV SWITCHGEAR CUBICLEF6 GAS CIRCUIT BREAKER 17.9kV, 1250A, 31.5kA HD4 /ABB 1 SET(S)
TR FEEDER NO.2 PROTECTION RELAY 50, 50N, 51, 51N, 86 REF615/ABB 1 SET(S)
CURRENT TRANSFORMER 17.5/38/75kV, 50Hz LZ7BJ9—-12/150b /2 / 3 SET(S)
CORE 1 : 600/5A 15VA CL 1.0 ABB

CORE 2 : 600/5A 15VA CL 5P10
INDICATING LAMP 3 SET(S)
5 PHASE EARTHING SWITCH 31.5kA EK6/ABB 1 SET(S)
SURGE ARRESTER Uc 6kVrms MWDO06 /ABB 3 SET(S)
CAPACITIVE VOLTAGE INDICATOR - DXQ—N/LEELEN 1 SET(S)
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TOTAL TRINA SOLAR MONO CRYSTALLINE PV MODULE (VERTEX 500W) x 8,816 PCS, HUAWEI SUN2000—185KTL—H1 26 SETS, 4.408 MWdc.
A
MAIN EQUIPMENT EQUIPMENT SPECIFICATION&RATING TYPE/MANUFACTURER QTY UNIT B
TRANSFORMER 6.9/0.8kV POWER TRANSFORMER 3Ph 6.9-0.8kV, 2500 kVA, AN/AF, DRY TYPE /EKARAT 2 SET(S)
OLTC £2X2.5%, Dyn11 ;
AC MAIN BOARD NO.1 3P AIR CIRCUIT BREAKER DRAWOUT TYPE WITH EKIP TOUCH UNIT TRIP EZ.ZS/ABB 1 SET(S)
800V, 2000AT/2000AF, 50kA ||
5P MOLDED CASE CIRCUIT BREAKER 800V, W25AT/25OAF, 25kA T4\/*HA/ABB 1 SET(S)
SP MINIATURE CIRCUIT BREAKER 400V, B6AT, BkA SH203-C6/ABB 2 SET(S) ¢
CURRENT TRANSFORMER NO.1 2000/5A, 15VA, CL 0.5 CDB /PRECISE S SET(S)
CURRENT TRANSFORMER NO.2 ZOOO/5A, 15VA, CL 5P20 CDB/PREC\SE 3 SET(S) T
VOLTAGE TRANSFORMER NO.1 800/220—110V, 15VA, CL 3P — /TESLA POWER S SET(S)
VOLTAGE TRANSFORMER NO.2 800/220*“0\/, S30VA, CL 0.5 f/TESLA POWER 3 SET(S) D
SURGE PROTECTIVE DEVICE TYPE 142, Uc=760 VAC., CONNECTED 3+1 MODE. |DS254VG-690/CITEL 1 SET(S)
PROTECTION RELAY 27, 20, 50N, 51, 51N, 59, 59N, 67/, 6/N, 87/ MICOM P127 /SCHNEIDER 1 SET(S) -
DIGITAL POWER METER 55—480V, 45-65H/, CLASS 0.55 METSEPM2230/SCHNE\DER 1 SET(S)
PILOT LIGHT S SET(S) .
UNINTERRUPTIBLE POWER SUPPLY Solar F'l;::'mp :n(;;-.-Ta/n:;hJN|P'|i Airport Passenger Bldg. Project
AC MAIN BOARD NO.2 3P AIR CIRCUIT BREAKER DRAWOUT TYPE WITH EKIP TOUCH UNIT TRIP EZ.ZS/ABB Anoroval Catersorise
800V, 2000AT/2000AF, 50kA U Approved
5P MOLDED CASE CIRCUIT BREAKER 800V, W25AT/25OAF, 25kA T4\/*HA/ABB [ approved Eidept s Noted
SP MINIATURE CIRCUIT BREAKER 400V, 6AT, BkA SH203-C6/ABB [l Returned forCofrertion
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TOTAL TRINA SOLAR MONO CRYSTALLINE PV MODULE (VERTEX 500W) x 8,816 PCS, HUAWEI SUN2000—185KTL—H1 26 SETS, 4.408 MWdc.
A
MAIN EQUIPMENT EQUIPMENT SPECIFICATION&RATING TYPE /MANUFACTURER QTY UNIT B
AC COMBINER BOX NO.1 AP AIR CIRCUIT BREAKER DRAWOUT TYPE WITH EKIP TOUCH UNIT TRIP £2.2S/ABB 1 SET(S)
800V, 2000AT/2000AF, 50kA ;
5P MOLDED CASE CIRCUIT BREAKER 800V, B0AT/250AF, 25kA T4V—HA /ABB 2 SET(S)
800V, 125AT/250AF, 25kA SET(S) ]
800V, 200AT/250AF, 25KkA 13 SET(S)
SP MINIATURE CIRCUIT BREAKER 400V, O6AT, 6kA SH203—-C6 /ABB 1 SET(S) ¢
2P MOLDED CASE CIRCUIT BREAKER 240V, 20AT/125AF, 50kA AIN /ABB 4 SET(S)
240V, 30AT/125AF, 50kA 2 SET(S) T
AP POWER TRANSFORMER DRY TYPE 10kVA, 800/400—230V, AN/AF — /TESLA POWER 1 SET(S)
AN /AF, Dyn11 D
CURRENT TRANSFORMER 2000/5A, 15VA, CL 0.5 CDB /PRECISE S SET(S)
VOLTAGE TRANSFORMER 800/220V, 660VA, CL 0.5 — /TESLA 5 SET(S) -
SURGE PROTECTIVE DEVICE TYPE 142, Uc=760 VAC., CONNECTED 341 MODE. |DS254VG—690/CITEL 1 SET(S)
DIGITAL POWER METER 55—-480V, 45-65H/Z, CLASS 0.5S METSEPM2230 /SCHNEIDER 1 SET(S) e
PILOT LIGHT Solar H;c"tcp :|1(;;-.-Ta/r|h1z\uhlwl"‘|i Airport Passenger Bldg. Project
Approval Catargories
UNINTERRUPTIBLE POWER SUPPLY (1 Approved
AC COMBINER BOX NO.2 | 3P AIR CIRCUIT BREAKER DRAWOUT TYPE WITH EKIP TOUCH UNIT TRIP £2.2S/ABB [0 approved Exceptss Noted
800V, 2000AT/2000AF, 50kA [ Returned for Correction
AP MOLDED CASE CIRCUIT BREAKER 800V, 80AT/250AF, 25kA T4V—HA /ABB B Asibu
BOOV, 125AT/250AF, 25KA P e A i
800V, 200AT/250AF, 25KkA
5P MINIATURE CIRCUIT BREAKER 400V, BAT, BkA SH203—C6 /ABB

CURRENT TRANSFORMER

2000/5A, 15VA, CL 0.5

CDB/PRECISE

VOLTAGE TRANSFORMER

800/220V, 660VA, CL 0.5

P = " Ty

— JTESLA

SURGE PROTECTIVE DEVICE

TYPE 1+2, Uc=760 VAC., CONNECTED 3+1 MODE.

DS254VG—690 /CITEL POWER ENGINEERING AND CONSULTANT CO., LTD.

DIGITAL POWER METER 55—480V, 45-65HZ, CLASS 0.5S METSEPM2230 /SCHNEIDER 1 SET(S) H
PILOT LIGHT 3 SET(S)
3 SET(S) -
SOLAR SYSTEM INVERTER 185kW, 800V, 134.9A 26 SET(S)
PV MODULE 500Wp, 42.8VDC, 11.69A 3816 SET(S)
SMART ARRAY CONTROLLER 800V, 50HZ 2 SET(S) ||
UNINTERRUPTIBLE POWER SUPPLY 1 SET(S)
J
BILL OF MATERIAL FOR SUVARNABHUMI AIRPORT SOLAR ROOFTOP [[ AS BUILT J] K
OFFTAKER : OWNER : CONTRACTOR : PROJECT NAME NAME DATE DRAWING TITLE:
e e 12; 1 Z . SINGLE LINE DIAGRAM FOR SOLAR ROOFTOP SYSTEM
U?‘];FW Nﬁmiwqf\f’nm:ﬁﬁ Lﬁu ";’]ﬁ/ﬂ ITALTHAI ENGINEERING CO.,LTD. TAsamsAngss LN AR AU nuaenTine E:Zj:: ;ZS‘:CEEE: 2 :ci:s:i 1222;; 00 FOR AS BUILT 16/12/21 ARG o p—
Direct Cooling System and Power Plant Co., Ltd. ;gfg/ALZ(;/‘\L/T.LLHUAAYL(\)NV/V\E%RC.NEXVNZEL&H?&T‘ZO uwﬁﬂmmwéﬁmﬂms ) w‘ﬂmmﬂmumimqi ENGINEER CERTIFICATION a FOR APPROVAL 18/02/21 DPC10-SPP-E1000 00 L
SUVARMABHUMI 5CAP Tel. 02-7234420-5 Fax, 02-7234427 ST 0 FOR APPROVAL 13/11/20 __ __ e
:::;ER NO. \SsulEs AND REVISIONS 16/12/21 A3, NTS 3 12
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Version 7.1.1

@PVSyYsT

PHOTOVYOLTAI

PVsyst - Simulation report
Grid-Connected System

Project: DCAP Terminal

Variant: Rev.B Busduct (13-01-20)
Tables on a building
System power: 4408 kWp
DCAP - Thailand

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project
Approval Catergories

Fl Approved
Approved Except as Noted

Returned for Correction

Information Only
Approval shall not relieve the Contractor of any responsibility

or liability imposed upon it by any provisions of the Contract.

Date: 11/2/2021

., LTD.

Signature:
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Author
Italthai Engineering (Thailand)
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Project: DCAP Terminal

' {::. Variant: Rev.B Busduct (13-01-20)
PVsyst V7.1.1 Italthai Engineering (Thailand)

Simulation date:
20/01/21 14:15

with v7.1.1
Project summary
Geographical Site Situation Project settings
DCAP Latitude 13.69 °N Albedo 0.20
Thailand Longitude 100.75 °E
Altitude 29 m
Time zone UTC+7
Meteo data
DCAP

Meteonorm 7.2 (1991-2010) - Synthetic

System summary

Grid-Connected System Tables on a building

Simulation for year no 1

PV Field Orientation Near Shadings User's needs
Fixed plane Linear shadings Unlimited load (grid)
Tilt/Azimuth 16/14 °

System information

PV Array Inverters

Nb. of modules 8816 units Nb. of units 26 units

Pnom total 4408 kWp Pnom total 4550 kWac
Pnom ratio 0.969

Results summary
Produced Energy 6259826 kWh/year Specific production 1420 kWh/kWpl/year Perf. Ratio PR 77.45 %

Table of contents

Project and results summary
General parameters, PV Array Characteristics, System losses
Near shading definition - Iso-shadings diagram
Main results
Loss diagram
Special graphs
P50 - P90 evaluation
CO:z Emission Balance

O ©W 0N O Ol WwiN

-

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project

Approval Catergories

B Approved
Approved Except as Noted

Returned for Correction

Information Only
Approval shall not relieve the Contractor of any responsibility

or liahility imposed upon it by any provisions of the Contract.

Signature: Date: 11/2/2021

POWER ENGINEERING AND CONSULTANT CO., LTD.
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PVsyst V7.1.1
Simulation date:
20/01/21 14:15
with v7.1.1

Project: DCAP Te|

Variant: Rev.B Busduct (150 1x26)

Italthai Engineering (Th

Grid-Connected System

PV Field Orientation
Orientation
Fixed plane

Tilt/Azimuth 16/14 °

Horizon
Free Horizon

General paramet;

Tables on a building

Sheds configuration

Nb. of sheds 166 units
Sizes

Sheds spacing 3.05m
Collector width 244 m

Ground Cov. Ratio (GCR) 80.1 %
Shading limit angle
Limit profile angle 43.8 °

Near Shadings
Linear shadings

WIUUTIS USTU

Transposition Perez
Diffuse Perez, Meteonorm
Circumsolar separate

User's needs
Unlimited load (grid)

PV module
Manufacturer
Model
(Custom parameters definition)

PV Array Characteristics

Trina Solar
TSM-500DE18M(Il)

Inverter
Manufacturer
Model

Huawei Technologies
SUN2000-185KTL-H1@40C

(Custom parameters definition)

Unit Nom. Power 500 Wp Unit Nom. Power 175 kWac
Number of PV modules 8816 units Number of inverters 26 units
Nominal (STC) 4408 kWp Total power 4550 kWac
Array #1 - Sub-array #1
Number of PV modules 2394 units Number of inverters 7 units
Nominal (STC) 1197 kWp Total power 1225 kWac
Modules 126 Strings x 19 In series
At operating cond. (50°C) Operating voltage 500-1500 V
Pmpp 1091 kWp Max. power (=>30°C) 185 kWac
U mpp 739 V Pnom ratio (DC:AC) 0.98
I mpp 1475 A
Array #2 - Sub-array #2
Number of PV modules 5054 units Number of inverters 133 * MPPT 11% 14.8 units
Nominal (STC) 2527 kWp Total power 2586 kWac
Modules 266 Strings x 19 In series
At operating cond. (50°C) Operating voltage 500-1500 V
Pmpp 2302 kWp Max. power (=>30°C) 185 kWac
U mpp 739V Pnom ratio (DC:AC) 0.98
I mpp 3114 A
Array #3 - Sub-array #3
Number of PV modules 1368 units Number of inverters 38 * MPPT 11% 4.2 units
Nominal (STC) 684 kWp Total power 739 kWac
Modules 76 Strings x 18 In series
At operating cond. (50°C) Operating voltage 500-1500 V
Pmpp 623 kWp Max. power (=>30°C) 185 kWac
U mpp 700 V Pnom ratio (DC:AC) 0.93
I mpp 890 A
Total PV power Total inverter power
Nominal (STC) 4408 kWp Total power 4550 kWac
Total 8816 modules Nb. of inverters 26 units
Module area 21064 m? Pnom ratio 0.97
Cell area 19439 m?

20/01/21 PVsyst Licensed to Italthai Engineering (Thailand) Page 3/10
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PVsyst V7.1.1
Simulation date:
20/01/21 14:15
with v7.1.1

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project

Approval Catergories
' 'Approved

Approved Except as Noted

Project: DCAP 1

Variant: Rev.B Busduc

Returned for Correction

Italthai Engineering (

nformation Only

Array Soiling Losses

Array losse

Thermal Loss factor

signature:

Loss Fraction

Array #3 - Sub-array #3
Global array res.

Loss Fraction

Loss Fraction 1.0 % Module temperature accord i
Uc (const) POWER ENGINEERING AND CONSULTANT CO., LTD.
Uv (wind) 0.0 W/m?K/m/s
Module Quality Loss Module mismatch losses Strings Mismatch loss
Loss Fraction -0.5 % Loss Fraction 0.5 % at MPP Loss Fraction 0.1 %
Module average degradation IAM loss factor
Year no 1 ASHRAE Param: IAM = 1 - bo(1/cosi -1)
Loss factor 0.4 %lyear bo Param. 0.05
Mismatch due to degradation
Imp RMS dispersion 0.4 %lyear
Vmp RMS dispersion 0.4 %lyear
DC wiring losses
Global wiring resistance 2.8 mQ
Loss Fraction 1.9 % at STC
Array #1 - Sub-array #1 Array #2 - Sub-array #2
Global array res. 10 mQ Global array res. 5.0 mQ

1.9 % at STC Loss Fraction 1.9 % at STC
16 mQ

1.9 % at STC

Unavailability of the system
Time fraction 1.0 %
3.7 days,
3 periods

System losses

Inv. output line up to MV transfo
Inverter voltage

Loss Fraction

Global System

AC wiring losses

800 Vac tri
3.1 % at STC

Loss Fraction

Wire section Copper 3 x 2000 mm?
Wires length 492 m
AC losses in transformers
MV transfo
Grid Voltage 22 kV
Operating losses at STC
Nominal power at STC (PNomac) 4328 kVA
Iron loss (24/24 Connexion) 4.33 kW
Loss Fraction 0.1 % at STC
Coils equivalent resistance 3x1.48 mQ

1.0 % at STC

20/01/21
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Project: DCAP Terminal
Variant: Rev.B Busduct (13-01-20)

PVsyst V7.1.1 Italthai Engineering (Thailand)
Simulation date:

20/01/21 14:15

with v7.1.1

Near shadings parameter

Perspective of the PV-field and surrounding shading scene

w

-

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project
Approval Catergories

M Approved

[} Approved Except as Noted
[] Returned for Correction
[] Information Only

Approval shall not relieve the Contractor of any responsibility

or liability imposed upon it by any provisions of the Contract.

Signature:

POWER ENGINEERING AND CONSULTANT CO., LTD.

Iso-shadings diagram

DCAP Terminal
o Beam shading factor (linear calculation) : Iso-shadings curves
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Project: DCAP Terminal

j 08

(] .

}==| Variant: Rev.B Busduct (13-01-20)
PVsyst V7.1.1

Simulation date:
20/01/21 14:15
with v7.1.1

System Production

Produced Energy 6259826 kWh/year

Normalized productions (per installed kWp)

Normalized Energy [kWhkWp/day|
Performance Ratio PR

Main results

Specific production
Performance Ratio PR

Italthai Engineering (Thailand)

1420 KWh/kWplyear
77.45 %

Performance Ratio PR

7 T T T T T T T T T 1 12 — T T T T T T T T T 1
E Lc: Collection Loss (P\V-array losses) 0.81 kWhik\Wp/day 11 - PR: Performance Ratio (Yf/ Yry: 0.774
m Loss (inverter, ...} 0.23 kWh/xWp/day 1.0
eful energy (inverter output) 3.89 kKWhikWpiday 08

=
B
c
H
| ]
H
H
|
H
=
=
=
=
H
H
H
H
H
H
H
H
=
H
H
=
H
H
H
H
=
H
=

Jan Feb  Mar Apr May  Jun Jul Aug  Sep Dt Nov  Dec Jan Feb  Mar Apr May  Jun Jul Aug  Sep Dt Nov  Dec
Balances and main results
GlobHor DiffHor T_Amb Globinc GlobEff EArray E_Grid PR
kWh/m? kWh/m? °C kWh/m? kWh/m? kWh kWh ratio
January 145.0 62.98 27.25 165.8 156.0 598700 550165 0.753
February 143.7 69.05 28.47 156.9 148.7 566204 540793 0.782
March 174.4 83.35 29.73 179.6 170.6 645570 578649 0.731
April 174.6 81.29 30.35 170.4 161.8 611475 584164 0.778
May 163.4 85.25 29.90 152.8 143.9 551447 527494 0.783
June 151.9 76.98 29.16 139.4 131.2 505459 472425 0.769
July 148.9 85.47 29.34 138.8 130.1 503303 481728 0.788
August 138.7 75.32 29.18 134.3 126.5 485405 463851 0.784
September 130.0 77.02 28.24 129.2 121.6 469041 448375 0.788
October 137.3 76.47 28.57 145.4 137.3 527224 503843 0.786
November 139.8 64.09 27.72 156.9 148.0 567769 542240 0.784
December 141.9 60.98 27.32 164.2 154.5 592747 566100 0.782
Year 1789.4 898.25 28.77 1833.7 1730.3 6624344 6259826 0.774
Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project
Approval Catergories
M Approved
] Approved Except as Noted
1 Returned for Correction
nformation Only
Approval shall not relieve the Contractor of ity
or liability impose sions of the Contract.
20/01/21 PVsyst Licensed to Italthai Eng (
Signature: Date: 11/2/2021
POWER ENGINEERING AND CONSULTANT CO., LTD.
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PVsyst V7.1.1
Simulation date:
20/01/21 14:15
with v7.1.1

Project: DCAP Terminal
Variant: Rev.B Busduct (13-01-20)

Italthai Engineering (Thailand)

Loss diagram

1789 kWh/m?
+2.5%

-2.17%
-2.57%

-1.00%

1730 kWh/m? * 21064 m? coll.

efficiency at STC = 20.96%

7638627 kWh
N -0.20%
N -0.50%

w -10.55%

A +0.50%

Ny -1.00%
Ny -0.60%
N -1.28%

6624344 kWh
Ny 1.78%
N 0.00%
N 0.00%
N 0.00%
N -0.01%
N 0.00%
N -0.01%
6505304 kWh

-1.57%
-1.10%
0.00%
-1.15%
6259826 kWh

Global horizontal irradiation

Global incident in coll. plane

Near Shadings: irradiance loss
IAM factor on global

Soiling loss factor

Effective irradiation on collectors

PV conversion

Array nominal energy (at STC effic.)
Module Degradation Loss ( for year #1)

PV loss due to irradiance level
PV loss due to temperature
Module quality loss

LID - Light induced degradation
Mismatch loss, modules and strings
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption

Available Energy at Inverter Output

AC ohmic loss

Medium voltage transfo loss
MV line ohmic loss

System unavailability

Energy injected into grid

20/01/21

PVsyst Licensed to Italthai Engint

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project

Approval Catergories
M Approved
1 Approved Except as Noted
] Returned for Correction
nformation Only
shall not relieve the Contractor of any respon
mp f
Signature: Date: 11/2/2021

POWER ENGINEERING AND CONSULTANT CO., LTD.
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PVsyst V7.1.1
Simulation date:
20/01/21 14:15
with v7.1.1

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project

Project: DCAP Ter Appraval Catergories
M Approved
Variant: Rev.B Busduct (| -

Approved Except as Noted

Italthai Engineering (Thi £ Returned for Correction
nformation Only

proval shall not relieve the Contractor of a

Energy injected into grid [kWh/'day]

J/ Bin]

Energy imected into grid [K'Wh

r liabilit
Special graphs
Daily Input/Output dig
30000 T - T I T - T Signature; 1/2/2021
I Values from 01/01 to 31/12 POWER ENGINEERING AND CONSULTANT CO., LTD.
25000 |- —
20000 i~ 1
15000 |- -
10000 = -1
I dpo“””‘"' ]
L o® ]
5000 |- M -
B G D B
I ) |
0O Q (o] (=] —
5000 | L | ) | L | . ] i | . I i
0 1 2 3 4 5 6 7 8
Global incident in coll. plane [kWh/m?/day]
System Output Power Distribution
250000 — ———7T 7 —T——TTT T 7T
Values from 01/01 to 3112 i
200000 —
150000 =
100000 -1
50000 =1
D L | ] L L 1 | 1 L | L I L L L L ] L L L L I L L L L L I

L
1000 1500 2000 2500 3000 3500
Power injected into grid [kW]

20/01/21
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PVsyst V7.1.1
Simulation date:
20/01/21 14:15
with v7.1.1

Project: DCAP Terminal
Variant: Rev.B Busduct (13-01-20)

Italthai Engineering (Thailand)

Meteo data
Kind

Year-to-year variability(Variance)
Specified Deviation

Variability (Quadratic sum)

Global variability (meteo + system)

Meteo data source Meteonorm 7.2 (1991-2010)
Not defined

25 %

3.1 %

P50 - P90 evaluation

Simulation and parameters uncertainties

PV module modelling/parameters 1.0 %
Inverter efficiency uncertainty 0.5 %
Soiling and mismatch uncertainties 1.0 %
Degradation uncertainty 1.0 %

Annual production probability

Variability 0.19 GWh
P50 6.26 GWh
P90 6.01 GWh

Probability distribution

0.50 T

0.45

0.40

0.35

0.30

0.256

Probability

0.20

0.15

L o e
| ] | ] | ] I | ]

P30 = 6.26 GWh

P75 =6.13 GWh

P90 = 6.01 GWh

T T T | T T

TETITEE ST AT ETEN ATENETANE ANAT RSN APINETErE (NEITINE ATETEN AT (RO AN AP IVIN TS AR

L

6.2
E_Grid system production GWh

oy
o

6.4 6.6 6.8

20/01/21

Approval sha

Signature:

POWER ENGINEERING AND CONSULTANT CO., LTD.

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project

Approval Catergories
Bl Approved
Approved Except as Noted
Returned for Correction

Information Only
nat relieve the Cantractor of any responsibility

or liability imposed upon it by any provisions of the Contract.

114242021

PVsyst Licensed to Italthai Engineering (Thailand)
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Project: DCAP Terminal
‘Wi Variant: Rev.B Busduct (13-01-20)

PVsyst V7.1.1

Simulation date:
20/01/21 14:15

Italthai Engineering (Thailand)

with v7.1.1
CO: Emission Balance
Total: 76541.3 tCO:2
Generated emissions Saved CO: Emission vs. Time
Total: 7863.17 tCO:2
Source: Detailed calculation from table below:
Replaced Emissions 80000 T T LI | I T T T L} [ T L L I T LI T T T T [ T T T T
Total: 97277.7 tCO:2
System production: 6259.83 MWh/yr 60000
Grid Lifecycle Emissions: 518 gCO2/kWh
Source: IEA List —
Country: Thailand = 40000
Lifetime: 30 years o
Annual degradation: 1.0 % 2
= 20000
0
_20000IIIIIII||[|I|l||ll|||||h|||||
0 15 20 25 30
Year
System Lifecycle Emissions Details
Item LCE Quantity Subtotal
[kgCO2]
Modules 1713 kgCO2/kWp 4408 kWp 7549670
Supports 3.46 kgCO2/kg 88160 kg 304598
Inverters 342 kgCO2/units 26.0 units 8900

20/01/21

Solar Rooftop on Suvarnabhumi Airport Passenger Bldg. Project

Approval Catergories
Fl Approved
Approved Except as Noted

Returned for Correction

] Information Only

Approval shall not relieve the Contractor of any responsibility

or liability imposed upon it by any provisions of the Contract.

Signature:

POWER ENGINEERING AND CONSULTANT CO., LTD.

11/2/2021

PVsyst Licensed to Italthai Engineering (Thailand)
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TOTAL TRINA SOLAR MONO CRYSTALLINE PV MODULE (VERTEX 500W) x 8,816 PCS, HUAWEI SUN2000—185KTL—H1 26 SETS, 4.408 MWdc.

®9© 90099800 Q0 0

@ 9 9 ® 9 @ % @ 9

® 220909990099 o0 0

990998 0

?

? ¢

@

_® @

[T T Tl T T el TT T ITTl TTTTITl TT T T T T Tl T T

. Project

Solan Rooftop on Suvarnabhumi Airport Passen

er Bldg

=1

t as Noted

[l &pproved Exce
[0 Returned f

B &

-built

5

%
[= C
[=
I

AND CONSULTANT CO., LTD.

POWER ENGINEERING

I

S S 1,

]

N

R T T T I D e T i

5

N N N :*:*'%ﬁﬁ

\
PV MODULE AREA

1]
il

N\
N

_
)

J

OUTDOOR ENCLOSURE
AT GRID FACILITY

4,

9

";1

@

[}
P

LX)

. - 3 < I S
_ . |-
£ ¢
g |2 -
— o
. -
— s
=z
aa w %
! ||
7p) &
<C 3
= g
3 e S
R N m m .nu o
|
) X
— o ] 2
I
N u wm M
<<
- g |4 n
= 5
— [} &
[=]
N
N
E § | 3
(<} (<}
g £ |
< <
& g |z ||
Al
SIS
L[| ° -
:
5 2|z
SHBE
HEEE
141 o~
glgls|2 -
g v
1
[
o
g
gl |
z
]
8|s|8| 2| g
NIEIRIES
AR EEE
< IS S
EBIBIBIE
) ||
-l
£12|2|8|E|8
ER IR
5|3|&|AE e
2| x| b|d| E
&
-
88 .
HEEMRE
Elals
HEIEE m w m
o | _LEIE[BE] |B|3]8
Q
Am =4 (=)
= = &
[al = 2
S
H g e
2 =
e ==
> 2
=
_i = W
=
i e =
Z W =
< = ©
i &= m
o am =
_ W 5 &=
= BE
DQV «
ol [Z = ||
Lily |5 = g
=15 |2 £.2
Qlg [ Z =
o e =
o «— A
-
o
g eg
52,
t5xq
0mmm
CPWH
[CR-F-3 ||
zz"8
NR%.
w¥ezs
EOWF
z°s,
/ Siz2g
-
[/ _._I._nm.w ©
|| < 8
L ESE L
O\ - 5 sis
AN 5 E &g
. 2 ||
A A g .
=z
o
[&)
wn
(cN -
3
= ||
: =|2
e vea
= |
2 5(E
%) <2
Alle <
L
7 Mw
= =
x |2
() < w
T = ||
= ¥y
°© & |E
T
o
L
O
X ~M
[FN)
Dﬁ’ .
Wo|g
W |2
= (o B
-
o
=
z
o~
[FN)
o
< 3
- =z
(e}
& ] I
o =z
& 3
) s s
. = 8
g i
o
MA
< |E
Lo
o



AutoCAD SHX Text
BAY No.7

AutoCAD SHX Text
BAY No.6

AutoCAD SHX Text
BAY No.5

AutoCAD SHX Text
BAY No.4

AutoCAD SHX Text
BAY No.3

AutoCAD SHX Text
BAY No.2

AutoCAD SHX Text
BAY No.1

AutoCAD SHX Text
CT20

AutoCAD SHX Text
CT20

AutoCAD SHX Text
CT20

AutoCAD SHX Text
INV-001

AutoCAD SHX Text
INV-002

AutoCAD SHX Text
INV-003

AutoCAD SHX Text
INV-004

AutoCAD SHX Text
INV-005

AutoCAD SHX Text
INV-006

AutoCAD SHX Text
INV-007

AutoCAD SHX Text
INV-008

AutoCAD SHX Text
INV-009

AutoCAD SHX Text
INV-010

AutoCAD SHX Text
INV-011

AutoCAD SHX Text
INV-012

AutoCAD SHX Text
INV-013

AutoCAD SHX Text
INV-014

AutoCAD SHX Text
INV-015

AutoCAD SHX Text
INV-016

AutoCAD SHX Text
INV-017

AutoCAD SHX Text
INV-018

AutoCAD SHX Text
INV-019

AutoCAD SHX Text
INV-020

AutoCAD SHX Text
INV-021

AutoCAD SHX Text
INV-022

AutoCAD SHX Text
INV-023

AutoCAD SHX Text
INV-024

AutoCAD SHX Text
INV-025

AutoCAD SHX Text
INV-026

AutoCAD SHX Text
AC COMBINER BOX NO.01

AutoCAD SHX Text
AC COMBINER BOX NO.02

AutoCAD SHX Text
OFFICE SPACE

AutoCAD SHX Text
FUTURE

AutoCAD SHX Text
SPACE

AutoCAD SHX Text
DN

AutoCAD SHX Text
COOLING TOWER AREA

AutoCAD SHX Text
EL+7600

AutoCAD SHX Text
EL+7700

AutoCAD SHX Text
OPEN SPACE OTHER PURPOSE

AutoCAD SHX Text
32

AutoCAD SHX Text
33

AutoCAD SHX Text
34

AutoCAD SHX Text
35

AutoCAD SHX Text
36

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
F

AutoCAD SHX Text
G

AutoCAD SHX Text
H

AutoCAD SHX Text
J

AutoCAD SHX Text
K

AutoCAD SHX Text
L

AutoCAD SHX Text
R

AutoCAD SHX Text
EL+7600

AutoCAD SHX Text
SHRINE

AutoCAD SHX Text
1

AutoCAD SHX Text
A3, 1:2000

AutoCAD SHX Text
OVERALL PLANT LAYOUT PLAN

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
14

AutoCAD SHX Text
15

AutoCAD SHX Text
16

AutoCAD SHX Text
13

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
F

AutoCAD SHX Text
G

AutoCAD SHX Text
H

AutoCAD SHX Text
I

AutoCAD SHX Text
J

AutoCAD SHX Text
K

AutoCAD SHX Text
L

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
14

AutoCAD SHX Text
15

AutoCAD SHX Text
16

AutoCAD SHX Text
13

AutoCAD SHX Text
DRAWING TITLE:

AutoCAD SHX Text
DRAWING NO.:

AutoCAD SHX Text
DATE :

AutoCAD SHX Text
SCALE :

AutoCAD SHX Text
SHEET NO. :

AutoCAD SHX Text
TOTAL NO. :

AutoCAD SHX Text
ISSUE MARK

AutoCAD SHX Text
ISSUES AND REVISIONS

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
DATE

AutoCAD SHX Text
PROJECT MANAGER

AutoCAD SHX Text
DRAWN

AutoCAD SHX Text
ENGINEER

AutoCAD SHX Text
CHECKED ENGINEER

AutoCAD SHX Text
S. SURUTTAWUT

AutoCAD SHX Text
S. PANUPONG

AutoCAD SHX Text
NAME

AutoCAD SHX Text
REGISTER NO.

AutoCAD SHX Text
SIGNATURE

AutoCAD SHX Text
ENGINEER CERTIFICATION

AutoCAD SHX Text
NAME

AutoCAD SHX Text
DATE

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
F

AutoCAD SHX Text
G

AutoCAD SHX Text
H

AutoCAD SHX Text
I

AutoCAD SHX Text
J

AutoCAD SHX Text
K

AutoCAD SHX Text
L

AutoCAD SHX Text
M. CHATUPON

AutoCAD SHX Text
K. SUPASIT

AutoCAD SHX Text
1

AutoCAD SHX Text
DPC10-SPP-E-2000

AutoCAD SHX Text
FOR APPROVAL

AutoCAD SHX Text
10/11/20

AutoCAD SHX Text
00

AutoCAD SHX Text
22/12/21

AutoCAD SHX Text
OFFTAKER :

AutoCAD SHX Text
CONTRACTOR :

AutoCAD SHX Text
PROJECT NAME

AutoCAD SHX Text
RD.,BANGKAPI, HUAYKWANG, BANGKOK 10320 

AutoCAD SHX Text
2034/124 ITALTHAI TOWER NEW PETCHBURI 

AutoCAD SHX Text
Tel. 02-7234420-5  Fax. 02-7234427

AutoCAD SHX Text
OWNER :

AutoCAD SHX Text
Direct Cooling System and Power Plant Co., Ltd.

AutoCAD SHX Text
REVISED FOR APPROVAL

AutoCAD SHX Text
22/01/21

AutoCAD SHX Text
01

AutoCAD SHX Text
20/12/21

AutoCAD SHX Text
00

AutoCAD SHX Text
22/12/21

AutoCAD SHX Text
22/12/21

AutoCAD SHX Text
22/12/21

AutoCAD SHX Text
FOR AS BUILT

AutoCAD SHX Text
00

AutoCAD SHX Text
20/12/21

AutoCAD SHX Text
%%UNOTE;

AutoCAD SHX Text
1. ALL DIMENSION ARE IN MILLIMETER, EXCEPT OTHERWISE SHOWN.

AutoCAD SHX Text
PV MODULE AREA

AutoCAD SHX Text
INVERTER AREA

AutoCAD SHX Text
OUTDOOR ENCLOSURE AT GRID FACILITY

AutoCAD SHX Text
TOTAL TRINA SOLAR MONO CRYSTALLINE PV MODULE (VERTEX 500W) x 8,816 PCS, HUAWEI SUN2000-185KTL-H1 26 SETS, 4.408 MWdc.

AutoCAD SHX Text
N

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
W

AutoCAD SHX Text
SCALE                              1:2000

AutoCAD SHX Text
%%UOVERALL PLANT LAYOUT PLAN

Lenovo
Rectangle


O

ANANUIN 3

N1FATUIUAINITAYINENAIIUADULAINA

)
a o/ -3

ANAALHAYDALARINATUUNAIANRIAITHLAYENT




wisufisunansldnianu

Bt UL I/ TONA awils 2ot} Metal Sheet Solar Shading
WRILATIZN Jouazy WAILAIITH Souaz
1 |RAufindsaiiu [Opaque] Ao m? 19,050.72 19,050.72
2 |Wuiindanazanlusauss [Transparent] Ar m? 18,026.98 18,026.98
3 |autsaugszuurinhufuaiy kW/TR KW/TRqys 0.850 0.850
4 |Usnmmsld Wil (2562) Eeo kWhy 350,394,839.00 350,394,839.00
5  [enldew Wil (2562) CEs, Bahtly 1,160,756,770.36 1,160,756,770.36
6 |enldannInWduado (2562) PEs, Baht/kWh 3.31 3.31
7 [Usmnammsldindudisl (2562) RTHs RTHly 91,995,550.00 91,995,550.00
8  |enldaneinduisil (2562) CRTHg, Baht/y 588,199,529.16 588,199,529.16
9 [|enldeminfwady (2562) PRTHs; Baht/RTH 6.39 6.39
anmzasulinls
10 [damnmamunanusau (Madaiiu) RTTV,o Wy/m? 7.196 7.196
11 [asmsaemanudou (nasalusauad) RTTV: Wy/m? 169.380 169.380
12 |J3nmanndeu (Cooling Load Equivalent) missaniiu CLo RTH/h 38.98 38.98
CLo = (RTTVg x Ag) x 3,412/ 12,000
13 |U3mnmawseu (Cooling Load Equivalent) wiaenTusauss CLy RTH/h 868.19 868.19
CL; = (RTTVy x Ar) x 3,412/ 12,000
14 |JSnmanufousiued CL, RTHly 3,178,723.68 3,178,723.68
CL, = (CLo + CLy) x 12 x 365 x 0.80
15 [ehldsoduniniu CRTH Bahtly 20,312,044.32 20,312,044.32
16 |wisnulWihszuuusaing (Srdsmnadianziiaeaing) Eita kWh/y 0.00 0.00
17 |ehlganoduluih CE,1a Baht/y 0.00 0.00
18 |enldfansom © Baht/y 20,312,044.32 20,312,044.32
annzvasfuln
19 [danmamumanuson (Masaniiv) RTTVo Win/m? 7.196 7.196
20 |Sammsmumenudeu (ndsen lusuaa) RTTV; Win/m? 22.690 86.378
21 [U3naenndou (Cooling Load Equivalent) masaniiu CLo RTH/h 38.98 38.98
CLo = (RTTVg x Ag) x 3,412/ 12,000
22 |Usmnmanudau (Cooling Load Equivalent) vidsaTusauas CLy RTH/h 116.3 442.75
CL; = (RTTV: x Ar) x 3,412/ 12,000
23 |damnmanusausineall CL, RTH/y 544,101.12 1,687,981.92
CLy=(CLo + CLy) x 12 x 365 x 0.80
24 |eldwduiniu CRTH Baht/y 3,476,806.16 10,786,204.47
25  |wisnu lWihssuuisaing (S siie neiiasaing Eite kWhy 819,763.20 819,763.20
26 |enldawenulnih CE1g Baht/y 2,713,416.19 2,713,416.19
27  |enldiTnsn C Baht/y 6,190,222.35 13,499,620.66
walnda
28 |dammamuimanudeu (vasaniiu) fiaead RTTV, Win/m? 0 0
29 [Sammamomanudeu (visan1Usuiad) Aaaad RTTV; Wy/m? 146.690 83.002
30 |Usmmermseu (Cooling Load Equivalent) wisaniiu fiaaas CLo RTH/h 0 0
31 |Usnmanudeu (Cooling Load Equivalent) vidsaTu54uas fiaaad CLy RTH/h 751.89 425.44
32 |dannmanusousineatl CL, RTH/y 2,634,622.56 1,490,741.76
33 |enldwduindu filszvia ld szndald |  CRTH Bahtly 16,835,238.16 82.88 9,525,839.85 46.90
34 |wisnu Wi szuuaeaie (Bdsneia nevilaaineg Eite kWhly -819,763.20 -819,763.20
35 |anldawenu lwih i ldfRndn CE1q Baht/y -2,713,416.19 -13.36 -2,713,416.19 -13.36
36 |enldswsam fidsznia le ilszviia Iet C Bahtly 14,121,821.97 69.52 6,812,423.66 33.54

WA | MINATWE W lam s [dnuawznmnasiuadn 12 4114 ilesnnudsa lasuransenunazsiunmssdvszuul fSuaimenanizaanansiuviniu

auanTia sy
ndidiaey Metal Sheet

1

1.1 sansmaamsldiuiuasld 16.83 s/l Aaflusesas 82.88 iarfisuiuenldiuiiunaulsuls

1.2 denldawenu lWihusssnafudu 2.7 §Suow/l dadusovas 13.36 idaifivuiuen ldwsuriiuneudsulw
1.3 Tuamwswmsunsnaae Maoduwdsnu (luih-iniu) asld 14.21 Suuwil Gadludesay 69.52 idarfisuiuenldiewssnusmnoul Sulsw

nsmifasds Metal Sheet
2.1 swnsnaam3kviiuasle 9.52 swuw/dl deflusonas 46.90 Waifisuuen M winduneuduls

2.2 fenldnwdu Iniusasinaingu 2.7 Suuwd dafluseuaz 13.36 ilaiiisusuenldiwdminiuneudfud s

2.3 lunwsmasnsnaaen ldnadundsnu (TWih-vubu) sl 6.81 suuw/il Gaflusesay 33.54 iaifisuiuenldiawisnusmnoudsulls




wisufisune ldnnnsdiadesruuniandsanu Wkhanussenfiag [Solar Roof Top]

plail] Nuazidue/iana g 2G| NRILAIEH
Metal Sheet Solar Shading

1 |Adedassszuunan W wisnuisendiag Po MWp 4.4 4.4
2 |mdslwihdenainezuiaa ldiads 80 % Pe MW, 4.0 4.0
3 | lusfisnansanda Wi lédads (10.00 - 15.00 u.) Te h/day 5 5

dayly 365 365
4 |unawainama OFg % 80.00 80.00
5  |Usmunawdsau lihiieenwda ldaas E kWhty 5,840,000.00 5,840,000.00
6 |damnmasude IWihwes nWw. a1n DCAP Cwea | Baht’/kWh 5.50 5.50
7 |dewdusaeniimansndmsiag 1w 16 [Benefit] Bocap Baht/y 32,120,000.00 32,120,000.00
8 |waUszlumifi AOT 1¢5u [Revenue] 15 % Raot Bahtly 4,818,000.00 4,818,000.00
9 |euhufuiiaeasannnifinns Solar Roof CEsoinr | Bahtry 16,835,238.16 9,525,839.85
9 |en IWihiinduanssuunses ety 4 CE\+ Bahtly (2,713,416.19) (2,713,416.19)
10 [en1nihii AOT dessnpazeriuniall Chor Bahtly 1,160,756,770.36 | 1,160,756,770.36
11 [dlFednundanu Wi AOT Siasdassnpass Chots Bahtly 1,141,816,948.39 | 1,149,126,346.70

Baht/M 95,151,412.37 95,760,528.89
12 |doufusevaznalsevdad ldSuiaie %save % 1.63 1.00




Uszanarandenulnid Aau/vden1since Solar Rooftop

Fna a9 s Uy W E 98 379 Fuaulay Falusldau Anldaeluila Anldangludi S
yaelvid (kwh) (UV/Lhau) (LmA) )

dliwadaylyl Fea fiRnnsnieluanansilasans
fdaunisiiass Solar Rooftop
Fwaulauln Type F8a (lava1a155lneans) 2,288 lau Walwlosarns
Jun Watt/lau 70 Watt lnga13 100% Lawrs
Halusldan/su - A naei 12h
Sasaluinade 3.31 UW/kWh
wiaglnifiou - (kWh/Month) -
g lniAl - (kWh/year) -
d1uaulauli Type F41a (Check in Counter) 370 law Walwisila Check in
Jun Watt/lau 40 Watt SR S K
daludldanu/Au - A na1edy 16h
Samelniaie 3.31 UW/kWh
wiaglnifiou - (kWh/Month) -
g lniAl - (kWh/year) -
sauA1 Wi ua9a119 2 Type naunsinsa Solar Roof - (Whiyean i :
AlwHvaslaulv Fea ﬁﬁﬂé‘l"amﬂumms&ﬁmaﬁ
uain1sAan Solar Rooftop
Fwaulauln Type F8a (lava1a15lngans) 2,288 lau Walwlasarnrs
un Watt/lau 70 Watt glagsns 100% , 24h
daludldanu/Au 12 v
Samelniaie 3.31 UMW/kWh
nuwlni/Afou 57,657.60 (kWh/Month) 190,846.66
g lniAl 691,891.20 (kWh/year) 2,290,159.87
d1uaulaulil Type F41a (Check in Counter) 740 Tew Walwiyila Check in
aun Watt/lau 40 Watt Counter 100%, 24h
daludldanu/Su 12 2.4
Saelniaie 3.31 UW/kWh
nuqwlni/Afou 10,656.00 (kWh/Month) 35,271.36
vl A 127,872.00 (kWh/year) 423,256.32

1/2




Uszanarandenulnid Aau/vden1since Solar Rooftop

pana sl ss Uy W g a9 Fuulay Falusldanu Al lnin AlgaelnAn S
el (kwh) (UM/\fow) (U MA) )

sauA Wiuasad19 2 Type %ain15innd Solar Roof 819,763.20 (kWh/year) 226,118.02 2,713,416.19
FyUaAmaaulnimasad1e 2 Type ad

a & ~ & a
n1309649 Solar Roof tWNTYRINAY 226,118.02 2,713,416.19
2AUAIAIINETIN (Lux level) EECERLL) KAN15ATIVIA NN TFIY
AmIuaITnsIsananidauase Jagiiu ﬁ'wéwﬂwavumﬁ'i'ﬁﬂﬁ (Emin) 410 lux
wuikuanaulasernrsylagans luaanaray Fgegnuoauaii a1 (Emax) 466 lux

ANagYauaiInle (Eav) 448 lux Isisfaenda 200 lux

2/2




wansdsziiudnsinsaiamausaunIunavaIa1ns [ naudsuilge ]

Opaque Roof : Aluminium + Glass wool Insulation

+ Aluminium

Transparent Roof : Laminated double glass clear 14.76 mm (8-0.76-6) with ceramic dot 75%

' at ¥ atr
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Building Information

Project Name : MTB_SolarEffect(before)
Building Name : MTB_ SolarEffect(before)
Building Type : ANUUTNS
Location : aunidiinig
L/
tnusilunisoantuy
maden 1 naden 2
. & ™, = . as
HIUINEUMYNFZUY Toussdiupwass sy
1. IUUNIAUDIANT oTTV: unset WALIUVBDIAT WALITUVDS
= < =Y o
BTV failed FiaanLuy 2115219849
2. SFUUMEIEIS unset passed
3. szuudiuenis failed
4. STUUNAAUITOU unset

f7U3189UNan15LATIEV passed

Building Energy Consumption

Building Energy consumption :

Energy from PV System :

Met Energy consumption (Evaluated Building) :
Net Energy consumption (Reference Building) :

Building Energy Code Compliance :

Buildine Envelope System

OTTV (All Zone) :
OTTV (A/C Zone) :
Code OTTV :

Building OTTV Status :
RTTV (A/C Zone) :

Code RTTV :

5.462,4T78.150 kWh/Year

KWh/Year
5462,478.150 KWh/Year
6,231,510.851 kWh/Year

passed

Wim?

Wim?

40.000 W/m?
unset

169.297 Wim?

12.000 Wim?

wnu: 19N a
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Building RTTV Status :

Building Lighting System
Total Power :
Total Building Area :

failed

Watts
48,400.000 m*

Power Density : Wim?
Compliance : 18.000 W/m?
Lighing System Status : unset
Building Energy by Floor
Flaar Area OCCU (head/ Total Energy
Floor Name Wall Area (m?®) Roof Area (m#*) OTTV (W/md}  RTTV (W/m3)  LPD (W/m?3) WENT (L/s)
{m) m) TewWhe'yl
FL3 48,300,000 0.000 18,037.032 169.297 0100 0.250 5462478.150
Buildine Enerey by Zone
Zone Area  Wall Area Roaof Area oTTvV RTTV oCcu Total Energy
Zone Name LPD (W/m?) COP EQD (W/m=) WENT {L#s)
() {m#) {m#) (Wm?) (W/m2) (head/ m?} KWy
FLa_Z201 48,400,000 0.000 18037032 169.297 3112 0100 0.250 5,862 478.150
OTTV by Wall
Zone wall Hame QTTV (Wrm?) Area (mE) WWR
RTTV by roof
Zone Roof Name RTTW (WAm2) Area (m?) WWR
FLa_Z01 Roof opague (South) 1196 19,050.720 0.00
FLa_Z01 Roof transparent (North) 1A% 380 18,027.802 1.00
Opague Components in Wall
Wall Name Section Name  Component Name Area (m?) LU (W/m2=C) DSH (kivm*) Solar Absorbtance TDeq (*C)
Roof opadue Roof Cpacue South MTB_roof_opaque 9.230 0.580 28.936 0300 12.39%
(South)
Transparent Components in Wall
Wall Name Section Mame Component Mame Area (m#) UF (W/mC) At (*C) SHGE SC ESH (W./m#)
Roof transparent Roof RoofGlazing 5734 2,500 5.000 0518 1.000 303.150
{Morth) Transparent

Marth

Liehting System by Floor

W 297 8
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Floor Name Total Power (W) Total Area (m?) Fower Density {W/m?)
FLd 48,400.000
Lighting System by Zone
Floor Name Zone MNarme Zone Area (m) Cuantity Power (W/lJnit) Total Power (W) Power Density (W/m?)
FLd FL4_701 48,400,000 None

DX Air-Conditioning Unit

Power Consurmption

AT Code ASC Type Cooling Capacity A Performance Compliance Status

Split Type Split Type 12.000 KBTU 1,130 3112 3220 Failed
Central Air-Conditioning System

Chiller cooling  Total Power CHP RAP
ASC System CHP CHP Status MP MF Status Status
capacity (kW) Compliance Compliance
Central Air-Conditioning System - Chiller Report
Comprassor
AJC Systern Chiller Name  Chiller Type Ty Quantity Capacity Power Performance Compliance Status
e
Central Air-Conditionine System - Equipment List
AN System Equipment Mame Equipment Type Cuantity Capacity
PV System
Azimuth Angle Inclination Angle
Systemn Mame Efficiency (%) Cuantity mModule Area (m*) Total Energy (kWh/y}
(degrees) {degrees)

Boiler

System Mame Boiler Type Boiler Efficiency (%) Boiler Compliance Quantity Status
Heat Pump

Heat Pump Heat Pump
Systern Marme Heat Pump Type Quantity Status
Efficiency (COF) Compliance

Other Equipment

Zone Name Power (W) Quantity

Definition

»
W 3 900 4
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Conception Design for MTB & CC

ESL-HH-04-05-28

Innovative Design Concept for the
New Bangkok International Airport, NBIA

Dr. Wolfgang KESSLING

Project Manager
Transsolar Energietechnik
Munich, Germany
kessling(@transsolar.com

BOUNDARY CONDITIONS

In Bangkok, the climate is characterized by
temperatures of 25 to 35 °C and a high level of relative
humidity all the year round. The annual horizontal solar
radiation total is more than 1,500 kWh/m?a and results in
a solar radiation of 1,000 W/m? on many days of the year
with solar altitudes near the zenith.

For the terminal building of the NBIA with a length of
440 m and a width of 110 m the technique of shading by
large overhangs was applied, but at the same time a roof
created that allows daylight to pass through. Large
external trellis blades that face to the south and open up
to the north provide effective shading for direct sunlight
allowing diffuse indirect light from the sky to enter the
building. Proper daylighting levels for the terminal hall
and views through the roof to the sky in combination with
sun protection are achieved. The shading trellis blades are
naturally wventilated and located outside the building
envelope, so their absorbed solar heat does not enter the
building.

Figure 6 Radiant floor cooling system in construction

Stefan HOLST

Director
Transsolar Energietechnik
Munich, Germany
holst@transsolar.com

Matthias SCHULER

Visiting Professor Harvard University
Managing Director
Transsolar Energietechnik
Stuttgart, Germany
schuler@transsolar.com
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=24°C ventiiation| | mixed ventilation
IELZT'CI lﬁ&lm ach airconditioned

Air conditioning of large volume enclosures with
internal building elements creates a high cooling demand
in relation to the actually occupied space. In the case of
the NBIA the total volume of the building is split into
unconditioned zones at higher levels and cooled
occupied zones at low levels drastically reducing the
total cooling demand because mechanical cooling is
applied only in spaces where it is actually needed.

REST
floor cooling

Two different mechanical systems for cooling are
used. First there is a radiant floor cooling directly
removing solar and heat radiation hitting the floor. The
floor surface stays cool and therefore thermal comfort is
increased.

The second is an air displacement system with
controllable air stream supplving cooled air to the room
at floor level and at low velocity. The system uses a
share of return air for the rejection of convective heat
loads and provides the room with the required amount of
cooled and dehumidified fresh air. Due to the fact that
warm air rises, a thermal stratification in the hall is
induced, with cool air at the bottom and warm air at the
top, which is supported by the radiant floor cooling. The
conditioned zone is limited to the air volume up to a
height of 2.5 m directly above the floor in each occupied

space.

For the selected floor cooling system (see Fig. 6) the
chilled water pipes are arranged at a distance of 150 mm
(200 mm in partly shaded areas). They are covered by a
7 cm thick layer of plaster and a 10 cm thick insulation
layer beneath. The system is run with a permanent supply
temperature of 13 °C and is designed for a maximum
cooling capacity of 80 W/m? and a return temperature of
19 °C.




Inside
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75% double fritting
white on black dots

c\ low-2

Heak -1 hardcoating

strengthened
extra white
glass (Brmm)

—— heat
strengthened
clear glass
{Brmm)

Without fritting:
solar transmission: 15%
daylight transmission: 30%

T5% fritting:
solar transmission: 3,5%
daylight fransmission: 7%

sun protection
coating + tinted
pvb laminate

MATERIAL DEVELOPMENTS AND CONCEPT
ANALYSIS BY MEASUREMENTS

To achieve thermal comfort in a transparent building
in the extreme climate of Thailand, the building envelope
needs to be perfectly optimized.

In cooperation with our partners in industry, the
findings from the simulation processes were used to
develop practical solutions to achieve the required optical
and energetical parameters in the glass structure.

Fig. 13 shows the structure of optimized laminated

glass. There is an 8 mm thick clear tempered safety glass
pane with a double-fritt pattern of ceramic frit on the
inner surface with white dots to the outer and black dots
to the inner space in densities of 75 %, 65 %, 55 %, 37 %
and 20 % down to zero. The ceramic frit layer is followed
by a highly selective and anti-reflective sun protection

coating and a 6 mm thick heat strengthened clear glass
pane with a pyrolytic low-e coating on the inner surface.

This structure shows transmission rates of 30 % in the
visible region and 15 % in the solar spectrum for glass
sections without ceramic frit, although the light reflection
rate of such panes is not higher than that of uncoated
glazing.

The membrane roof construction was also put into
practice in this test building. The optimized transparent
sound absorbing layer, which was developed specifically
for this project, is installed directly under a 1 mm thick
glass fiber PTFE membrane functioning as an enclosure
and weather protection for the building. On the inner
side of the roof is a thin transparent foil with a low-e
coating on its inner surface. For reasons of statics the foil
is applied to a perforated membrane, which lets the
internal sound pass. Daylight transmission rates of about
2 % through the translucent membrane roof were proved
by measurements with a coefficient of thermal

conductance of 2.5 W/m?K..



wani1sdssivdnsinisaiamalusaunIvava1a1ais [ uavudsuilge ]
Opaque Roof : Aluminium + Glass wool Insulation + Aluminium
Transparent Roof : Laminated double glass clear 14.76 mm (8-0.76-6) with ceramic dot 75% +

é}) [l;’;f@é]%?ﬁ%mm“ “Jﬂﬂ-ﬂﬂuﬁ'ln’l“iﬁl‘i{iﬂ'ti‘%’lﬁ 497U %ﬁ}f
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Buildine Information

Project Name : MTB_SolarEffect
Building Name : MTB_SolarEffect
Building Type : anIuusNIs
Location : gunsdinnasg
inamlunisaanuuy
yaden 1 naden 2
HYULNUIVINTZ U Todszdivuamasusau
1. szuunsavanAs; oTTV: unset WAYITUYBIDIANT WAIITUDDY
= < =Y
RTTV: failed Vigankuu 2IATIND D
2. FTUULLEIEIY unset passed
3. szuudsuenid failed
4. sTuunAnliTau unset

d3UT189UNan15LAS1ZY passed

Buildine Enerey Consumption

Building Energy consumption : 3,549,370.105 kWhfYear
Energy from PV System : KWh/Year
Net Energy consumption (Evaluated Building) : 3,549,370.105 KWh/Year
Net Energy consumption (Reference Building) : 6,542.324 738 KWh(/Year
Building Energy Code Compliance : passed

Buildine Envelope System

OTTV (All Zone) : W/m?
OTTV (A/C Zone) : W/im?
Code OTTV : 40.000 W/m*
Building OTTV Status : unset

RTTV (A/C Zone) : 45.695 W/m?
Code RTTV : 12.000 Wim?

Wi 1 mn g

T ‘.i’]'élﬂ'luﬁﬂﬂ’i‘i'e]‘l{iﬂiﬂ'ﬂﬂﬂs‘i'lu gqfi}f

(f llﬂwﬂ‘i“ﬁﬂﬂwﬂ\]ﬂ—l“
({l‘}) ASS NS IOWA I Tﬂ&ﬂ“ﬂﬂﬂm‘m BEC Web-based

Building RTTV Status : failed



Building Lighting System

Total Power :

Total Building Area :

Watts

48,400.000 m?

Power Density : Wim*
Compliance : 18.000 W/m=
Lighing System Status : unset
Buildine Enerey by Floor
Fls Al OCCU (head/ Tatal E
Floor Name G9r AT \Wall Area (m?) Roof Area (m?) OTTV (W/m?) RTTV (W/m?)  LPD (W/m3) .~ VENT (L/s) ek boiid
{m?) m?} (kWWhy)
FLd a5,400.000 0.000 37.078522 d5.655 o100 0250 3.549.370.105
Building Energy by Zone
Zone Area  Wall Area Roof Area OoTTY RTTV oCccu Total Energy
Fone Mame LPD (W/mZ)} COoP EQD (W/m?) VENT (L/s)
() (m) {m2) (W) (W) (head/ m2) KWk
FLg Z01 48.400.000 D.000 3707B.522 45.695 3.112 0.100 0.250 3.542.370.105
OTTV by Wall
Zone Wall Narme OTTV (Wm2) Area {m?) VWWH
RTTV by roof
Zone Roof Name RTTV (W/m?) Area (m?) WWR
FLd_Z01 Roof opaque (South) 7.196 19,050.720 0.00
FL4_Z01 Aoaof transparent (North) 86,378 18,027,802 1.0¢
Opaque Components in Wall
Wall Name Section Mame Component Name Area (m?) U (W/m2°C) D5H (kl/m?) Solar Absorbtance Theq (*C)
Roofl opaque Roof Opaque South MTE_rool_opague 9.230 0.580 24,536 0.300 12399
(South)
Transparent Components in Wall
Wall Hame Section Name Component Name Area (m?) UF {(W/m2°C) At (°C) SHGC 5C ESR {W/m?)
Roof transparent Roof Roof-Glazing 8732 2500 5.000 0.518 0471 303.150

{Morth) Transparent

Marth

Lighting System by Floor

-
U 234
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Floor Name Tatal Pever (W) Total Area (m?) Power Density (W/m?)
FLg 48,400 000

Lighting System by Zone

Floar Narme Zone Mame Zane Area (m2) Cuantity Powwer (WAUNIL)

Taotal Powsar (W) Fower Density (W/mz=)

FLa FLd 701 08,400.000 Meares

DX Air-Conditioning Unit

Poweer Consumption

A/ Code AT Type Cooling Capacity a0 Performance Compliance Status
Split Type Split Type 12,000 KBTU 1130 3112 3,220 Failed
Central Air-Conditioning System
Chiller cooling  Total Power CHP MP
A/C System i CHP 3 CHP Status MP 4 MP Status Status
capacity (kW) Compliance Compliance

Central Air-Conditioning System - Chiller Report

Compressar
ASC System Chiller Name  Chiller Type e Quantity Capacity Pawer Performance  Compliance Status
e
Central Air-Conditioning System - Equipment List
A Syislemrmi Equiprment Mame Equipment Type Cruartity Capracity
PV System

Azimuth Angle

Inclination Angls

Systerm Name Efficiency (%&) Quantity Module Area {m?) Total Energy (kWhey}
(degreas) (degrees)
Boiler
Systern Mame Bailer Type Boiler Efficiency (%) Boiler Compliance Cuantity Status
Heat Pump
Heat Purmp Heat Pump
Systern Name Heat Pump Type Quantity Status
Efficiency {(COF) Compliance

Other Equiprment

Zone Mame Powsar (W) Quamntity

Definition

U 3 eng



drudsznaundvaviu [Opaque Roof]

irlaasus-nauriuED

doyadugiu Iaq IBCCTIDE D

ia

/ MTB_roof_opague
Aviusianinuan

fiadinunds wasfiasdu -
Viudanolu

wHE A -
Aafiug

- WA Stamless UM wun 5 au
annsnatalvdinedil wianda

el 4
wiatdanlla

prifuss s nauriunEn

LA WL I 350 (E il Siigle]
Ba ARG (B0 & U
@ . Stainless 304 03 i g ﬁ
e oloufem 5 2 rd ﬁ
(ED | Stainless 304 0.3 3 & m

nlodbuUs-nouriunaw

dolaaugiu sag nADCaE T

Stainless 304 0.3 aru. amuloudr 5 . Stainless 304 0.3 2iv.




gulsznaunadvanTudsouav [Transparent Roof]

mrileebulsnoulUsouao *

Jagq IS0

v
wWudwaolu

AT ] w

fiabuiy

WitAATEIA MTEB

dunbszdninaimuaisaunniedanvian
awanatntvlduiedd wiaadn

Sishh ! 0.5175
wiawaan &

A AT AT e aaRu

125

mAlecbuls-nouliu€oran x
daadugaiu 380 naoocized
ga usainn AU (L)
2 MTB_Roof-Glazing & A 16.760 m

milzzbuls:noulusoro

== L] [ talhlam it i ]

MTB_Roof-Glazing 16.76 uu.




sguisznauainsaiivuaa [Shading]

IREVA LD UALUSANSMsTonaa

SoaAsou

18%

My X207

L TRlagiv]

Device 2
X [ws)

i}

Y (taes)

o

Z {uias)

CRRI S RERIMTEEY]

224

A3 (LaT)

(%)

o -

N4 Y: 80"

gunsmivoro oo e

|

0.47

Sodaso

—

sedunang - 4

aUnsndiooc LT

Device 1

X (1w}

i

Y (aws)

0

Z (wnsz)

199

ATA 3 {1es)

224

A3mE (maT)

Hu (%)

ﬂ AR HEW

Sedns:onwy

*

Emitha

0.04

FTMIREN AT T

%

QUnsOIIHIOOC UL aulns NI OO WL

0.44

La T rsmsn



r A
NMANUIN N

WRHUUI95NE1TEUURAANAIU IR LI Ting

\ S




Y] o [ 4 4
!LNuﬂ’J'lﬂJ‘]JﬂﬂﬂﬂfJ"IQTH]J'I?Q'B‘ﬂ‘]&HLLNQI“D’ﬁTiL“KﬂE’I

SUVARNABHUMI AIRPORT: TERMINAL

ITALTHAI

ENGINEERING

nszuNsaTIIsaLuasdentissunslasugad

[ lassmsaziimsasasdauandhgaunwsasmasunslgmdigadensusmnuashsmiiue ]

4

[ wnwumsthsaasauaslzardiand asftesanenudsamwdas du 2 nedt |

U U

1) namunsfisaedatuusansaunng
fsaufiwdnionds lsidanansenuni
TRy PO TP

2) NeBLHIsEULAN WapsaLRSA

a & ¥ & oa = 1 '
et szaasaniinnsilfewies sl

A 4

[ snsmsnsusnsnsindusoraurs |

L o o [V 4 4
LLNHNQLLﬁﬂQLLU’JﬂWiVI"NTH’U"quQiﬂ‘H"ILLWQT“]fﬁWil“]iﬂﬁ

o - = ) a & ¢ s
O @nln’iu\?Wu‘ﬂﬂ'E]ﬁi1\“[@3@@@]\155““1%@’]51;%?3?]

o ] dy A 9 Y a 4
‘ AUAUINUNNDT TN OIDUIDIADT

F
A

A o T A 9 a gl/ 4 J
5UN1 naasdumisnuRneas uazAnaIss UL Tvasiaaa

G




f?-' unuanulasasoruihsssnewme lsasad ‘
ICAP SUVARNABHUMI AIRPORT: TERMINAL ITALTHAI

ENGINEERING

4 v
ﬂlﬂﬁﬂ“ﬂ@“iillﬂg]ﬂﬂﬂu
= 2 [ o Yo 9 Yo A o
1. llﬂ'liﬂiZﬂgll“]ﬂﬁ]\ill’miﬁ']‘l&ﬂﬁ]']ilﬂﬁf]ﬂﬂﬂiuﬂﬁ‘ﬂﬁ’mi‘ﬁﬂ‘]_lﬁjﬂ’]ﬂﬂilxi']i!&&ﬁ%@i‘umu'l‘]_li‘]emf’l

Yo ' o o s a o @
llﬂ'iﬂ‘ﬂﬁ’l‘l]ﬂf]LlﬂWivn\ﬂu 53“5\1&Lﬁﬂ\1ﬂ\1f)\1ﬂﬂ5 ﬂ’liﬂiﬁ'ﬁ%ﬂﬂTﬁﬂ?WNﬂﬂ@ﬂﬂﬂﬂl@\?Tﬂﬁ\‘]ﬂWi

ITALTHAMI Project Manager
EriE i EEA | W

Mr. Surattawut Siripaka

. [N
E-mai

Safety Officer

Mr. Janjira Rattanasri

------- > o I

E-mail |

Site Manager

Mr. Nopphadon Sattayakon

{ Y J a o o
:.j‘]J‘ﬁ 2 LEAINIDIANT MIUTHITIAMIANNasansveslnsams

= [ @ ) @ o 9 v A Y
2. NﬂWﬁﬂﬂﬂﬂiﬂJﬂﬂ']ﬂJﬂaﬂﬂﬂﬂ ﬂmiuwummmﬂwn AUNHTNY LW'E]'V]?'I‘]J?]')']?JE'VI']VI,‘]J

= Y @ @ Y v o ~ Y @ Y
Lﬂfl')ﬂﬂﬂ')']lll]ﬁf]ﬂﬂﬂ ﬂaﬁﬂJ’lﬂﬂﬂ’lNﬂaﬂﬂﬂﬂ uasuaudny ﬂaﬁglﬂﬂﬂﬂ'luﬂ'ﬂilﬂﬁf]ﬂﬂﬂ Glfﬁ

Y

winau 1dsunswneuiEuau edudeutazaszmiinluanulasasny

H k4 1
s winaugnauidiiauluiiui desdiunseusuan usEM iemseu Ing 1na

v Y

pnaeanulasased g ummn

ZD

(urww) uazllfiaamveridunas

ausuAdWUanasneibovdu
“dirsuguijuaviu”

{ L) [ @ 9 '
gﬂ“ﬁ 3 LLﬁﬂ\‘]ﬂWi'ﬁ]‘UﬂJﬂ’NNﬂaﬂﬂﬂﬂ mmuwummmﬂwu ATUNHHNIY



ENVIMOVE-NB-014
Rectangle

ENVIMOVE-NB-014
Rectangle

ENVIMOVE-NB-014
Rectangle

ENVIMOVE-NB-014
Rectangle

ENVIMOVE-NB-014
Rectangle

ENVIMOVE-NB-014
Rectangle

ENVIMOVE-NB-014
Oval

ENVIMOVE-NB-014
Oval

ENVIMOVE-NB-014
Oval

Lenovo
Oval


Y] o [ 4 4
!LWHﬂ’J'IJJ‘ﬂﬂ'E)ﬂﬂfJ"]QTH‘]J'I?QiﬂH']LLNQIG]m'ﬁLGHﬂﬂ ‘

SUVARNABHUMI AIRPORT: TERMINAL ITALTHAI

ENGINEERING

3. fimsdneusuanulasany mwanu@ed wu mehauuuigs msvhaun Tldwazms

1 aa o @ 2 < Y L Yo 1 A d' %’ A %
¥eFIA NN VYUY “l,‘wwumm”lﬂiummﬂauﬁmm g uAaULazATE N U

Aanulaeans SIMDINMTFOUULNUB IR ININAKAR IR

misgaunWugnidu
“Emergency Drill”

susuawUanade msiianunulvlvh
“drsuuiaciou”

AWUasanddksunisritvuuufRgL
“Work at Height”

A wUasasuifesnunisritvufududu
“Work with Crane”

U1 4 uaasmseusuaMulasans muauded

=]


Lenovo
Oval

Lenovo
Oval

Lenovo
Oval


fé\, uwuanuaeaseanuigssnuuwe Tvansivad ‘

JCAP SUVARNABHUMI AIRPORT: TERMINAL iy

LTHAI

RIMN

4. wadulahdd jodnuldiiunstineusanangasdns 9 awnguanoiinue wiaanw
ANBUIIBNRANMULTITIUIDHURY NIUIENYzoanUATUIZINAINENIYK (Passport)

a a & A IS a % ° L (3 =) a 6
LLﬂz(ﬂ@]ﬁ@lﬂLﬂﬂiLW@Lﬂu%ﬂﬂﬁﬁ% WIDNUBUR UM UATU I 1T LLamawmq 18 flmyim
&

Fuly

dydﬂl o o 1 g

sninaunnauidhauluiui deshitasiiudi-oon 310 58N BeImaeiuIne

e (umrw) vazlfiamuderidunazgile nareanulasaned I UAs LN

PASSPORT
hiame o e

D o

Emvaen

wloune
@i aapdpeasa i e Wiy

wluusdiwanunm

DCAP ! Sdalng / Tios
Ifons

e 22 W.A. B4
Expire 214.n. B4

L BADARE/ 0

- grufuSendaiygn sfmaate
Srmuudpefa

R

31N 5 JUupviasUszdrdawiineu (Passport)

5. @3amauLAIadile LATe99nT gunInl lﬁagluﬁmwﬂnﬁ a0 lTulaatslaaant
[ o o o A A A A A o 6 a . A o
wiandaruydnedae in3esdla 1aTa93ny gUnval uazda Sticker anugLuuy Aifnua

ATIRAULT UL TzIMNLA

P e L

(reres —

Lot ooty vy

wle - e e
o -—
et o

cmn - -

A A A A o & A . A o
gﬂ‘ﬂ 6 1T VULATIDING LATDIINT q‘ﬂﬂim LR:®® Sticker @]’]NE']_ILL(UU NNAUG


ENVIMOVE-NB-014
Oval

ENVIMOVE-NB-014
Oval

ENVIMOVE-NB-014
Rectangle

ENVIMOVE-NB-014
Rectangle


&

2CAP

o o [ 4 4
!LNHﬂ’J'IJJiJﬂ'E‘JﬂﬂEJ"]QTH?J'I?QiﬂH']LLNQIG]m'ﬁLGHﬂﬂ ‘

SUVARNABHUMI AIRPORT: TERMINAL ITALTH

ENGINEERIN

Al

Y
v

TunauisNgiaau

6. nouisunu 3. Iasamsuaziimiauldammslsaiuanudssauanyazaunm wiou

dy [ ~ a ,% o @ c;y.z YA A ?:’ A
IO UATOND1VUNATU I UM T (Safety Talk)“l,muuu THnuUN N d A UAIN

[ 9

@ ° o3| ° ' ' A
ﬂﬁﬂﬂﬂﬂiuﬂ’]ﬁﬂ’m’]utﬂuﬂigﬂ'] NnnNIY Wﬁﬂu@ﬁ?%ﬁﬂ’]Wﬂ?’]MW%ﬂu TNNY NDULTUNTU

9

Y H
IS (4 S

v Y
31N 7 Buseduasrsiervnaulunsiau (Safety Talk)

a

< a oa 1 2 o J 1%
m':]m%ﬂmmw%’ﬂmmé’ﬂgummﬂauﬁmm mamﬂﬂ?mmuaaﬂaaaa, ATNAU, QUNIY
1 4 Y
TNHNNY Llﬁgﬁﬁﬂ‘ﬂﬁﬂUQﬂﬂim PPE WUNITU

o A o = Y~ < ' g A g 7
THUHE - WUDNUNTINUDUNGINNAUADINTUNIWLUILT qﬂlﬂuiﬁﬂﬂlﬂu'@ﬂﬁﬁﬁﬂ@lﬂ

N5NIU

1)

L

Blood Pressure Check Alcohol Check Temperature Check

~ 3 ] 9 (A ua 1 A
qﬁ;‘]J“VI 8 ﬁﬁjﬂlsﬂﬂﬂ'}'llw‘ﬁ@llell@qE‘!‘]JJ;]U@N']uﬂﬂu!iiJ\ﬂu



ENVIMOVE-NB-014
Oval

ENVIMOVE-NB-014
Oval

ENVIMOVE-NB-014
Oval


f?-' unuanulasasoruihsssnewme lsasad ‘

ICAP SUVARNABHUMI AIRPORT: TERMINAL ITALTHAI

ENGINEERING

1 1 4 v W J
8. nuaimenazalaginsaiffesiuduasediuyana (ere)

Lvunisne wievmesa

v A
AN ﬂﬂﬂﬂuﬁﬁ‘]&% INNITHN

2. Lﬁﬂﬁ%ﬁ@ullﬁﬂﬁ'm%ﬂﬂﬁ

AN B
M91Y
Ny -

3 uUANTNY doanuay

FeanounT1eiNe1nIzng

Y
%L!ﬂllﬂ’N@n 5. i’é)\‘ilfﬂWuiﬂEJ masmmmu

Fu lgdmsuanladeadiui

a

4.9ailetisie doaiums

o W ] 4 o 1 a
TUWET LALAANITUIALIU 6. Qﬂﬂimﬂ@\‘lﬂuﬂ'ﬁ@lﬂ !Lﬂ$ﬁ'lfl°]5ﬁ]ﬂ:]1n@

) A = A D A o
DUATIYVUDIND ’QQM'E]EJ'N thf]ﬂﬁlﬂﬂﬂiﬂi\iﬁi'm WU maﬂmﬂu

2} [ 9 [ !
AU TUNUATN ﬂ']iwaﬂﬂﬂﬁnﬂ‘ﬁqfi

A v ' o & W v
qi‘ﬂT] 9 ﬂ'ﬁllﬁﬂﬂTEJ!iE’Ib’l’:’fﬁ)llclﬁﬁzﬂﬂﬁmﬂﬁ)&ﬂuﬂu&ﬂﬂﬂ’)uuﬂﬂﬂ (PPE)


ENVIMOVE-NB-014
Oval


2CAP

Y] o [ 4 4
!lNuﬂ’J'lﬂJ‘]JﬂﬂﬂﬂfJ"IQTu‘lJ'IE\ﬁﬂ‘]eﬂLLNQI"D'ﬁﬁ'LG]faEI ‘

SUVARNABHUMI AIRPORT: TERMINAL ITALTHAI

ENGINEERING

= dy A Y o a o [ 14 4
MIATIUNUN l"'U']QWLUUﬂ'ﬁUWﬁq\‘]ﬁﬂ‘]&l’ligﬂni‘;ﬁﬁ'ﬁl%ﬁa

Y v

idunamsawd-eon Nunemsglaeasaunbuglssugi
9 A A 9 a a @ @ @ VoA
1.1 mudn-een Wufe1n1sdlasasauiniuglssugl Tagsosuninau seasu-de <

9

arunilszg 10 41 4 929981 7.30-8.00 1. LAZFININAIY $29987 17.30-18.00 U, 1AUI-
] c’a‘/ a a A 9 A o ] o
poniu)izg 9 Fu 4 vo101M3E Iasasauuiiuglssugil wuaduniaiismuariulid

2 o A
mwuuu"lma@u mumnilsznou

2
Yu-assnlavans

Fu-daminau

izg 10

MAN-20n

2
NNUU-aN

A 9 fg A a a a 9 i )
51U 10 NM3U1-990N wuwmmiQ'Tﬂamiﬁumuuqaiimgu mumaaﬂmuﬂiz@ 9 ¥U 4

U

A A a
MNTZNOUNUNDT

"




Y] o [ 4 4
!LWHﬂ’J'IJJ‘]Jﬂ'E)ﬂﬂfJ"]QTH‘]J'I?QiﬂHTLLNQIG]fa'ﬁLGHﬂﬁ ‘

SUVARNABHUMI AIRPORT: TERMINAL ITALTHAL

L Ao &
WUNWALBIATID

4
@

A A o
- ‘wumuﬂizmummi NOAWDUUDI

J’,ﬁ! wminanu
i

. a-dlﬂi"!_?’ 'm’
B j'f.-.'-i -l v .

A A o 3
- NWUNNNLLAA WﬂP\l“Ll PINTN

a g’/ 9 a 3 d'
- AAAINAD99951A 1 A2 oA

&

Jaoany

o 3’, d’l a Y I Y Y
| [ =mmsnuinuin Indudadiu Tdgaea

ACTIUWA 2..R 7
(AT TN w%’anmmaﬂﬁa‘ummﬁzmmmzmm

a oy o
138UIVY NNIU **

a o C4
VIIUNIZUIURIYTIANHU

4
A

o 2 A v v '
- WMMsPuNuNdaIeY a1e 14310
Y
1uae g
Y QY o "y ¥ 4
- udaldwatnaru e Tl Tudun
- AIARUANNALIALAZAIY

a oy o
138UI08 NNYIU

v A A o
ﬂﬁzﬂﬂ’l\iﬁn'ﬂ@ﬂ NUNKUAIA

o o = ) A A

- MAYAVUNNNITIVI-0DN WHUNUBDINN

a

AU

9 Y A o o w
- 1h-een Jdmmizauniitaslszdd
NUNUVDI AOT

- daliiisdn. 1 au dsziga Uszq Wh-

0N tiensaaeutazitlallszg Tu
sennalinau
v a o Yo A <
- vawannunndu duiiunmsaen

A A |
UASAUNYLY AD ITUUIN AOT




Y] o [ 4 4
!LNHﬂ’J'IJJ‘]Jﬂ'E)ﬂﬂfJ”]QTH‘]J'I?QiﬂHTLLNQIG]m'ﬁLGHﬂﬂ ‘

SUVARNABHUMI AIRPORT: TERMINAL ITALTHAI

ENGINEERING

Y Y
1.2 MeUU-a9 naam 01134 lavasanudugassugl mvualdldmetu-ag vaaa maden

Y H
Tagms leriula eonlidalszgniadu-aanain vaz@u llamdunmamsiauniasasouu
Haam
9 =\ ~ [} [ ] Y o
WM - anunTinau vandl anmwernie 1 ludaeans iy duan awmng Tdvgansviau

@ 9 a a a a <
HAZAIINNAININUN muﬁqmﬂmqgﬂmu vosau DU taznsaas lumsiaaveusy

v
o o

s A v g A é’ o = 2’, v
T NA AIWIYINWNFINT I uazm’mﬁ@uwu%ﬂaumiﬂm"lﬂvmmaﬂﬂﬂ wintasans

]
=1

£ a
NWl5EnoUNUNDTY




Y] o [ 4 4
{%\ lLNHﬂ’J'IJJ‘ﬂﬂ'E)ﬂﬂfJ"]QTH‘]J'I?QiﬂH']LLNQIG]m'ﬁLGHﬂﬂ ‘

2CAP SUVARNABHUMI AIRPORT:

TERMINAL T

i

fnvsirnundig
et \

RED ZONE

Wuiiduasiu

2000

Y
Tu'lan19y-aq naea

o Y o 2 o 2
Mrualiminauau-as vdaa il
a2
Mafe My
Tiwinau Taafu'le Razau uagdw
o A o
1u'la 3 90 oA uanast
2 Y
mindevea i lanszidh vl mniy
= % % A
+ 11595239/ ¥E ATENVAUFY 159317 N9

2 A @ A A
VU-N Lummmﬂuwumm‘u

vinuilizamaudi-een ndim

- mmsdfudyudly Ifaunsadlald
ad19llaoans
o A A 1 P
- YaAuduegiNonsgIALTL-ad 1A
GEANIGRLENE
a I

- wawannunniu Wduiunsaen

A ' Y Y A
LAZAUNYLD AD 1Y UIN AOT

I 1
A A 2

Ed
‘VlNﬁ‘L!-EN NWUNUAIAT

Y

9 4
- 510U 9D Yu-a9 llﬂ’t‘)fJN‘lJﬁﬂﬂﬂfJ




{f\l uwuanuaeaseanuigssnuuwe Tvansivad ‘

2CAP SUVARNABHUMI AIRPORT: TERMINAL ' T::‘ ,"I ,H{':\ '
AITAE

v o A dy A a Ax ¥ o
%@mﬂmmau NWUNNNIAU NUUIUN

9
@

a k3 a A [
ARRNINAD999T A anulaoans

dy lﬂ' a 3
WUN 38U THHAIAT
A

a 2 ¢ o AKX
AATANINDT IUADI-A NWU

o TuIdgugiaendr 1 lu
A A A o |
wundnendaanuaziily

DUATIY




Y] o [ 4 4
!LWHﬂ’J'IﬂJ‘]Jﬂ?JﬂﬂfJ"IQTH‘]J'I?Q?ﬂ‘]&HLLNQIG]fa'ﬁLGHaﬁ ‘

ICAP SUVARNABHUMI AIRPORT: TERMINAL ITALTHAI

ENGINEERING

9 Y
v

A A Al o o P ~ A Ao
NHNAUATU Llﬁ$ﬂ1iﬂﬂﬂuﬂi1ﬂi Glu%']l!ﬂﬂllﬂﬁi"]fﬁ']i!“]fﬁﬂ (ﬂﬁmﬂﬂ!ﬂﬁﬂullﬂﬂﬂ“]ﬂﬁ;ﬂ)

A

9 a a g’z o a ] 4 { [
**ﬂﬁiﬁﬁﬂ\iﬂﬂﬂuu Uanumseseg mﬁuﬂnmﬂgummmq 00.00 - 05.00 . Lﬁawﬁmﬁmﬂmmm

(FIAIUNTOFNNUNITITIVTAUA

A A A [ S Aqy o
!ﬂiﬂﬂﬂ@/LﬂiﬂQﬂﬂi/Qﬂﬂim Vli“ﬂiuﬂTiVﬂﬁ”lu

ATELE soluvmasy — sauTIALsRleEeEs

o

9
< PANUHUOIUGN ( Lifting Plan ) HAZIIINTAIUIUNITIN ( Lifting Capacity Rate ) NBUNTTINNNATI LASUDDUNAIN

v L 4 v ' ¥ o ¢
m’]"’uﬂ\iwuﬂuagmﬂl"UGQIﬂiqﬂ’ﬁ ANUUT1 aﬂﬂ11’i

Ed 9 Ed
o LAY IR IR )]
= NITATUIUUIMUNINITIN 1. HIHUD PV-Box I 670 Kg. /2. HTUUD NITIVT TIU 200 Kg.

_ Lifting capacity rate = Total ()X 100 nledidu %

— — Max. load from load chart
1M1 PV SOLAR I 670 l . et edrrtom

= T : Lifting capacity rate =| g70x100 /3,450 Woitin %
s wiinve sgunan wn | 200 | . |

VninGN s | AW Sling =252 %

r T T = almveiniis 81U (Web Sling)

A HaiRg HR (A) || 870 | .

SRl uning 11

AYINETROS TN RAADM LR § AU

Saiunieesninn 1ifu

AR (B) [160 | wm
AN WO N (C) ([2a0 || v

AN NNIONO AT | 145 | i

Lifting capacity rate (ﬂunﬂﬁlﬁu 75 % W04 Crane capseity)

A20819 LNUIUEN ( Lifting Plan ) AL TINITAIUIUNITEN ( Lifting Capacity Rate )




acap

SUVARNABHUMI AIRPORT: TERMINAL

Y] o [ 4 4
!LWHﬂ’J'I?J‘iJﬂ'E]ﬂﬂfJ"]QTH‘]J'I?Q?ﬂ‘]&ﬂLLNQI"]fﬁTﬁLGHaﬁ

ITALTHAI
ENGINEERING

Y
U

A cs'za
NWUNHOAN Mobile Crane

¥ ¥

H H v i ]
A3 NUNNUNE1UIAT Mobile Crane winiuogIndszazuuiais T the due 1

[ v
1T A oA

o ' a4 X A, A4
auriunminzanlvuney nsenuNINaNNADg

. ; A g
msa auau aguate i Tagmsusasmihd lihunduauiu dauiunndigansves

T

® | 5
i Fhase 1 | Phase 2 | Phase 3 | Phase 4

H
=

& 4 a
NNUTLNOUNUNDTA

A = Y o
FnunnlaNuass Ihmsasey




QI uwuanuaeaseanuigssnuuwe Tvansivad

2CAP SUVARNABHUMI AIRPORT: TERMINAL

ITALTHAI

ENGINEERING

Y
a @ 1 4
ﬂ'li‘]Jﬂﬂ‘Lli]i']i]i “lmmﬂﬂuwﬂcﬁmgcuaa

wANasia 528 uRIe
waneulafueyyin
ﬂ‘ﬂmm oNY
\ sEYuRTEInMsInTouniiaRsye \ 1 @ lg
AR |\ eeg
WARKING | OOK QUT FO2 OVERHFAD | OAD “mh:‘:ju;z;r:m“ 2 12 2




acap

Y] o [ 4 4
!LWHﬂ’J'IﬂJ‘]Jﬂ'E]ﬂﬂfJ"]QTH‘]J'I?Q?ﬂ‘]&HLLNQI"]fﬁTﬁLGHaﬁ ‘

SUVARNABHUMI AIRPORT: TERMINAL ITALTHAI

ENGINEERING

¥ ]

9
Y

A A o A [ A A F) F) dy A o 9 a A
DUNUNNNIU L‘W'ﬂﬂf]\1ﬂulr!ﬂﬂa1/]]lﬂJLﬂfJ'J‘]J@QmﬂiJTGlHWHTWHQ']u ‘Wi@ll@]ﬂﬂWfJLWﬂu

k4 v Y H
= A o A A

o = 2 . Y , ; 5 o
hmstanuiunihau aseauuiiuingiia seaiiie viauas tetesnuyanai bineadea

@ 4

F) dy A o 9 a A [ Y] o Y] o
L"ll']iJ']GluquWl'N']ufJﬂ WiE]11ﬂﬂﬂwmauﬁmuaﬂymmmﬂaaﬂﬂEJ !Lﬁ$ﬂ']ﬁﬂﬂﬂlﬂﬂﬁ@ﬂﬂﬂil!ﬂ'ﬁﬂ']\ﬂu

Y o

9819108 10015 Tagdamsouninaiu lnsensuniesuden uas Iddyarauasias S1wau 2 mu

Lﬁ@ﬂ’)ﬂﬂﬂﬂllﬁﬂﬁ%iT%i

a o & A ed o
siammstaduiunuazmsengilnsalyumasn



Y] o [ 4 4
!LWl&ﬂ’J'liJ‘]JﬂﬂﬂﬂfJ"lQTH]J'I?Q?ﬂ‘]&HLLNQI%’ﬁTiL“HaE’I ‘

ICAP SUVARNABHUMI AIRPORT: TERMINAL ITALTHAI

ENGINEERING

a Q’Jl dgl d‘ 9 a d‘d‘ o
gﬂmw ﬂﬂﬂuwuwmﬂummi@ﬂﬂmi UILIUNNNINTTY DA

A = 1 o d‘ d‘ o
‘ﬂi’E)ﬂ'iﬂ!ﬂ']'i°]5't’)ll‘U'liq\i!,!,ﬁ%!,ﬂﬁﬂulm\ﬂ/l‘lf"lj;ﬂ



Y] o [V 4 4
fb BHUAMNYa0ANTAUINGIT Y WM TsanSiag a

\J

JCAP SUVARNABHUMI AIRPORT: TERMINAL iy

LTHAI

RIMN

) 4 4 ~ a A
mﬁmmmﬁzmmmﬂ%miwaa U277 A

1 7Y
L. HUIUAQ NN

9 1 J Y 1 [} 1 %’ v 9
- 1%1@u8uma1mm Iﬂﬂﬂﬁ@]’t’)’dwm\iﬂﬂﬂﬂ@E]‘L!T]Jizﬂﬁ]@ﬁ Non. LazINAUA NN

lidaganies

4 o
2. ginsal Whanuazen
Y

' 4 ] < o
- Idheazeindn Taemsasiiilszihangaaeves nen. uda 14 ileurhanu

Y 9
azo1a 1nuu e llsaiiean i

Jd o
gunsalinuay

7



Y] o [ 4 4
!LWHﬂ’J'IﬂJ‘]JaE]ﬂﬂfJ"IQTH‘]J'I?Q?ﬂ‘]&ﬂLLNQI"]fﬁTiL“Haﬁ "

ICAP SUVARNABHUMI AIRPORT: TERMINAL ITALTHAI

ENGINEERING

-

v YY1
Tieu 1¥5a1n SARN

Y ]
Usna gadenoh i DU K euaenuszuUYszIhves nen. UunaIn1eIANT

S ATRENGTAT

5"1a‘:::mmhuuuﬁ'ammms:ﬁmﬂms




Y] o [ 4 4
!LNHﬂ’J"IiJ‘]Jﬂ'E]ﬂﬂfJ"IQTHTJ'I?Q?ﬂ‘]&I’ILLWQI"b’ﬁ"ﬁLG]mE’I a

SUVARNABHUMI AIRPORT: TERMINAL ITALTHAI

a 2 [ go’ a =y ZI
1. Ui!ﬁmﬂTQﬁu-ﬁQﬁﬁﬂﬂ’l maaummi%’ﬁ}mm AUIYUU UTNIUYU 4
o v vy ¥ o X 9
NUULHS : WINNUNNIUABINIT 1FH D911 99INT0OATDALNO UL LAZATIVTDUAY

o ! Y yy ¥
138UTDY mmﬂgmmQmauazimmmauiwmm

UINUYAN NON.MKUA

[an—

v k4
HUGLYe - ﬁ1ﬂWﬁlﬂ\11uﬁ}’6\1ﬂﬁﬁUUﬂ% %zﬁmﬁaemﬁaﬁzﬁ’auum UazANIINTBUAINN

El

EY
Y
=Y

a Y ' ' A
L13YUIDY q]aﬁ“]gﬂll@ﬂﬂ'lﬂﬂﬂucl%WUﬂ

< A a
ﬁQQQ"IHLTJUﬂiﬂlW!ﬁB



SUVARNABHUMI AIRPORT: TERMINAL

Y] o [ 4 4
!LWHﬂ’J'IﬂJ‘]Jﬂ'E]ﬂﬂfJ"]QTH‘]J'I?Q?ﬂ‘]&HLLNQI%ﬁTﬁLGHaﬁ

ITALTHAI
ENGINEERING

< J o @ 1
1. ﬁ?ﬂﬁﬂ?i!ﬁﬂﬂﬂ]@ﬂﬂﬁu?ﬂﬁ"] ‘VI'NTﬂiQfﬂi"l]gﬁfJﬂﬂ"li‘l/l"l\ﬂuuaga\‘nﬂ"ﬂ']ﬂﬁa\TﬂT "l]‘l!ﬂ'ﬂi]gflﬂ1§

Uszma Wdquaaula

2. INIAAMARABY NNANUNUAL N TATINT ITHYANTTINIULAZAINININKAIAT IUNT

wilmsdszma Wdfiaauld

k4
3. vnll ammemia luded e wu duan Wk avwg Slszmannmeimaeugissugi

o v U = Y 1a A A
NGERGRE VCUYANTTNTNIULUASAINTNINHANIN UNMEIMTYsTMe Glﬁﬂ;]ﬂ@]ﬁu]lﬂ

a J AqY v o A
!ﬁﬁﬂNQﬂﬂim 1’]1%11!\311!@114?]31“1]31@@5]8 PIYLOD

ns:tﬂwmazn%ﬁmcﬁ waauw




] o [ 4 4
Yo uwuaNulasatva e e Teansivaa

\J

JCAP SUVARNABHUMI AIRPORT: TERMINAL

v

ITALTHAI

o J a

4
1. 1wos MsANNaMR

q

4 [ Jd 9 a a 1
o5 MIANNUI UMY NTANAMARNRY 218 UMY

MA Fo-umana AN woi msdni
1 Project Director _
2 Asst. Project Director _
3 Project Coordinator _
4 Project Manager _
5 Site Manager _
6 Safety Officer _

wos msAnsiud wng nsalifamaRNRAY WieUAo DN

a1 MUY wos msAnidano
1| theaumasuazdie MeimaaugIssagi 021329911
2 | thedumdsazdie MmomaeugIssagil (n3ainds 02 132 6799

nouUR1AIU Hot Work 829%111 30 u13)

3| gudmsunnd emanugIs sl 02 132 7777
4 | quésnianuilasass Memeougassagil 02 132 4000
5| anmemeaeugITIugi 02 134 0555



ENVIMOVE-NB-014
Rectangle

ENVIMOVE-NB-014
Rectangle

ENVIMOVE-NB-014
Rectangle

ENVIMOVE-NB-014
Rectangle

ENVIMOVE-NB-014
Rectangle

ENVIMOVE-NB-014
Rectangle

Lenovo
Rectangle


@' unuanulasasoruihsssnewme lsasad

2CAP

SUVARNABHUMI AIRPORT: TERMINAL

ITALTHAI

ENGINEERING

Y
Y

2. dumeumsiiaionaig

wa

Yinane

winaw/g3uman na
° i ¥ A —
-umevianuag luiud

BUALNAG
(] L]
o o A v €a A
= WAAANINNHURIANT , AW , NINURUIFYUWY
- 1 Juay AULeR RNARE

-l@suunalduannmsiaudaad aa

mmpiim{u\ﬁ

P
‘ 13
A a v

Lﬁau‘fmmumam%mmu

'
= 1

oA A ) a o od a v A A ) A
-gufpiwiaazlnu whunwia Wigauneglusinalndifomnuiiezennutinnie

u

v v A
‘ UIFIYLVIAD

ni:@jﬂﬁﬂ

o

Uszilingonunisaiidasdunui

®  MYANWIUN LL@T’;E%’]S%]U%L’;mﬁLﬁmmqiwmmmf*ﬁan;jﬂi:aumq"lﬁaamﬂaa@n”w%avlaj

° ﬁ'n,ﬁumsmf;lmﬁa;jﬂszaum@;ﬁuﬁ mndszdinidrinanansanszyinmstiowie ldatnidasans

& N

o o & 4 = a_ oo A oo P R a , @
° u’]l}dﬂi:aULﬁQ KINIIMNANUN I@]UL?’J‘V]E‘!@’I p&“ﬁmmaammﬂmaawuw ﬂ’]ﬂvLSJSJSLﬂEd"H’JEIL%QE]WENTNH’]EJ"UENEJ

ﬂs:aum@pwiwsami’ﬁaﬂmﬁa

) zi’nﬂﬁauﬁwmj’mmﬁmﬁmm mﬂ"l,&iﬁmwfﬁaL"J”mwiﬁ]zﬁn”vﬂnmmia%%maas;Tmm%uwhﬁu

9 U

e adaudherihsazdasriidisanusiaidy T,mjmwn:mna{té‘udw:ﬁmsm@L%mjaam:@nﬁ‘wﬁ'm%aﬁ

. @whLmuamsa’]a;jm@Lﬁﬂﬁmm:au

) @‘htﬁumiﬁ'u;j’hiLﬁmiaaaanmnfgmﬁﬂmq el aInunNINAUININ TN UTBILIIRINN

Y A
LUTIBIYLYI QD
y

P . . o X o
dguneradasdunuil lagwanirnuidinniseusudguneiuiaiioseu)
. X o 9w o
o dullunmidguwenunadasduliinaiunui e NUAUTN(CPR)
Ao aa e A A o A o
e winhifignuiTlguneualiiudadesounsnaiagindifevasaneuiauio
v 3 =
duaidulasi
A o o A
* FamnugUizaumaiadauamsanuanla
o ynguszauing kiiJuezls Tiwnrew ualimaning wiswudly dewdunulna
4
LLNJL
WInw/ERIUANL AL wALNEI TR
-iwmwuamumirﬁg.nLﬁu‘lﬁ@ﬁ‘fﬂmﬂmamsmm o audnisunng vine1nmAsugIsIMAL (02132 7777)
UG 9 UG

a an

q

a
SAPERTIHIRMIANAGUALNG ®  an#d1329 : ANYNAIMABIRTITIMNA (02 134 0555)

o

§23700 (02 132 9911)

o amilauiwad : dNoauwRIuazinY vinaniae

JU3T1U

\ 4

nan.lasan3/ad 33w lasenns

1 YU

ANAUNIFDURIUAIE m@guaﬁﬁuﬁ"lm SunTuwanisal
9

@ 9 v o & A
Huszaruau/idiaeslasims/udushvesiud




@ uwuanuaeaseanuigssnuuwe Tvansivad ‘
2cAP SUVARNABHUMI AIRPORT: TERMINAL ITALTHAI

ENGINEERING

PYUADUNITHII/IIHINUDUALRA

woamehs 24 10

@ Yy 9

WIANUIRAS VMU

u

wauaumssignmuliimimny ui

v
IO

v

ARINT/AAIVAVNY
o 4 a
* Sunmuanumssignau

rd a Y Yo Y
® swnuamuMIagRulNgIans 1T fiun

® WyuswNUMIINAUAINE (31891Un 18 11 48 %)

P 919U
v

Y
912. 10593 (Safety Officer ) Auszamuaadvedlasamsadwesitui

@

A3ams In59Ms (Project Manager )

AuiumsdouaIUMIAUNAIaz I MR

g1

vih.aamnan ATEYATamsehe SGG40

o Sumswanumsainniu 0110 9./ wan. Tasams
o a an

o duliumsasvaaumaurguazismsud lu

o a Y
L4 518011&ﬁﬂ1uﬂ’]5mﬂﬂmu1ﬁ atle. / nTTUMIHIN.

T1Y9U

v

amznssuMsaNudasany (ae.)

n3suMIgIams u3Em aaa lnedsanssy $ifa




S

2CAP

Y] o [V 4 4
LLWUﬂ'J']iJiJﬂ@@IﬂEJ"]QWUU’]?Q?ﬂHTLLNQI%ﬁT?LWﬁﬂ a

SUVARNABHUMI AIRPORT: TERMINAL it

1A 3IRTIIAUILITU LN URNLA

SOLAR ROOFTOP SUVARNABHUMI AIRPORT: TERMINAL

A mrems unzgniy

@

9
ATAM3 In3ans

9Yq Y o (3 a
Al nyunaanau

v 1)

Alszauanuma iy

P
HAIUAUITU

!

Yo A a
HENNIT M NINALYIF

WanThaug s uman

!

v

v v A4

91 A A 9
Q%’Jﬂlﬁﬁﬂ/mﬁ@uﬂ1ﬂ

wiinamgS U

o Y o
Augunea Avuso/emmImug HeuayY

L4 3 £ QJ . Yo
WA UImMIN RSN EATIVETY WUDNURTUININ



Lenovo
Rectangle

Lenovo
Rectangle

Lenovo
Rectangle


o o [ 4 4
@ uHUANUaBANBAIUINITNE A TraSiad a

\J

JCAP SUVARNABHUMI AIRPORT: TERMINAL s Al

NINNANVTVHAYDU

E&/ U7 ﬂﬂ’]ﬂ%ﬂ’?’lt@;ﬂ L%

AN fams ﬂizmmmﬁ'unﬂﬁwlummauiﬁmazgﬂLaumumwmm:aw
WAL TR I BALAKILITWAN manlummauiﬁmazgmﬁu @aamwﬂu;&”ﬁﬂ

Iummauﬁm@m‘szﬁﬁﬁamﬂmqq‘,mauawm LLa:Lﬂu;ﬂﬁm’sﬁ'ﬂﬁfﬂﬂn

;ﬂﬁﬁwﬂ?nmm%mﬁu

a v d' vV o =2 £Z 6 a
TN Iﬁmﬂiﬂmlummaﬂ@m@]msmq,mau

EJT‘IJ?& |1 %x‘]"l%lfﬂ(ﬂi}ﬂ 1%

v A

fwihn dszanunuinfinde g iieihddiasddwisnislunnzaniduly

UAUS WRZAIWIIAMNFZAININRUILINTUANIWANNLTINITI VAR NN ITAT
q

]
[

Wiy nuulaunuings g essdetayafidudidulinugswionis

a

U
Iumazq‘,mﬁuua:sl,ﬁ"ﬁ alanauuzawnaianugEsw ﬂmﬂuma:qmaﬂu

139 au‘[ﬁm’a:gmﬁu

oo

HEINT b ﬁLﬁ@L‘HQ

v

=] A o oA A o o o ) a
ARUIN ﬂiza’]uﬁ’]%ﬂﬂ‘ﬂu@qﬂ‘ﬂ LWE]uﬂﬂ’]ﬁdmaﬂHﬂiza’]u\‘]’]ul,ﬁ@l‘%ﬂL@ouvl,lj

il

U

@ A A @
a"ﬁ’lﬂ]L“ﬂalLﬂaauﬂ’]ﬂ

a o A o a a % & A a a o
fiwihn lddsamuiifiamawiangdninitinnieanidu uszinfautdie
A ldsunaldy uazdszmuwnuiufiudganeunalumsiiglasuuedoly

TNGaN ITINENLNA

HUguweILs

Jninn lﬁﬂwsﬂgwwmmal,ummuﬂu@"lmummau LarUITTRIWINTWAL
m’nmwmj'aﬂmé‘amsuan‘lumsﬂgwwmmaé’lﬁ%’ummﬁu LaTUITTRIWI
U Qﬁ%‘ami o ﬁLﬁ@m@;LLa:ﬁmhm%ﬁa/mﬁauﬂ”w 1%ﬂ’1§'ﬁ’1§%d§1ﬁ§ﬂﬂ’]@ﬁﬂ

ldsnudanlssnenuna

WinBLAg © HUgunuaszdasiiunseusuuazluiuseinseusalsy

WNENUNAL DI

C

Q’ UID/ENUN IR

v Qs

ety mnddqﬁ'um@L%Udd@iavlﬂﬁmmuw J1UNR

NRU R
U q

IRIN J93UARINN ;&”é’ams 9y ﬁLﬁ@m@ﬂumtﬁﬁaamsmmmUmﬁaﬂmm

ITWNNTIARITO NTIARIEN LATIAN NMTUTTEUINUAAGaRIIBINBAE AN

v

> A 4y A o o & A &, v o
Lmznuqﬂﬂaauﬂvlwmmmaammﬂuwuw i’J&J‘Y]Gﬂ’]%’JUﬂ’J’]&lﬁz@]’]ﬂLLﬂﬁd L1

WNTILLARD




i

ITALTHAI
ENGIMNEERING

PM Schedule : DCAP Solar Roof Project

PM Activity Yearly PM [Monthly PM Remark

1|PV Module

Visual inspection X 2 times/Years

Cleaning X 2 times/Years
2|Inverter

Visual inspection X 2 times/Years

Cleaning X 2 times/Years

Mechanical inspection (Tightness of Cable Connector) X 1 time/Years

I-V Curve Diagnosis X 1 time/Years
3|Weather Sensor

Visual inspection X 2 times/Years

Cleaning X 2 times/Years
4|Mounting Structure

Visual Inspection X 2 times/Years
5(Wire Way, Cable Tray, Inverter house

Visual Inspection of rust and corrosion X 1 time/Years
6[TR, SWG

Visual inspection X 2 times/Years

Cleaning X 1 time/Years

Mechanical inspection X 1 time/Years
7|AC Collection box

Visual inspection X 2 times/Years

Cleaning X 2 times/Years

Mechanical inspection X 1 time/Years

Thermo Scan X 1 time/Years
8|PQB Panel

Visual inspection X 2 times/Years

Cleaning X 2 times/Years

Mechanical inspection X 1 time/Years

Thermo Scan X 1 time/Years
9(Meter

Visual inspection X 2 times/Years




No.

Time schedule for Visual check and inspection, Preventive Maintenance part AC and DC for DCAP Solar Rooftop Project

Scope of work

M1

M2

M3

M4

M5

M6

M7

M8

M9

M10

M11

M12

DC Part

PV Module

Visual Inspection

Cleaning

Inverter

Visual Inspection

Cleaning

Mechanical inspection (Tightness of Cable Connector)

|-V Curve Diagnosis (analysis by Software)

Weather Sensor

Visual Inspection

Cleaning

Mounting Structure

Visual Inspection

Wire Way, Cable Tray, Inverter house

Visual Inspection of rust and corrosion

o e ffl et et

AC Part (Shutdown Work 1 timelyear)

17.5kV Switch Gear

1. Switch gear inspection

- Mechanism and on-off Load break condition.

- Status indicator on-off condition.

- Grounding and mounting condition.

- Pole and gripping contact condition.

- Wiring and connection condition.

- Re-torque connection bolt, nut, breaker, bus bar, PT-CT

- Re-tightening cable power and control

- Support/structure.

- Cleaning

2. Vacuum Circuit Breaker test.

- Inspect mechanisma and coil close/open

- Operation and function test.

- Insulation resistance test

- Main contact resistance test and re-compound

- Timing test.

- Mechanism function test On-off mechanic and electric
shunt trip earth interlock

- Cleaning

3. Current Transformer

- Visual inspection

- Inspect Juction Box and retight all terminal

- Insulation resistance test

- Ratio and Polarity test

- Winding resistance test

- CT excitation curve

- Cleaning

..OIOOOO o o0o0oe0 oo0eooeo0eeo0



No.

Time schedule for Visual check and inspection, Preventive Maintenance part AC and DC for DCAP Solar Rooftop Project

Scope of work

M1

M2

M3

M4

M5

M6

M7

M8

M9

M10

M11

M12

4. Voltage Transformer

- Visual inspection

- Inspect Juction Box and retight all terminal

- Insulation resistance test

- Ratio and Polarity test

- Winding resistance test

- Cleaning

5. Busbar

- Visual inspection

- Insulation resistance test

- Cleaning

- Re-torque connection bolt, nut

7. Protection Relay test and Metering test

Dry Type Transformer

-Visual Inspection

-Insulation Resistance test

-Turn Ratio Measurment

-AC Exciting Current test

-DC Winding Resistance Measurment

-Thermoscan

ACC, ACB Panel

Visual and Inspection Checks

Cleaning

Insulation Resistance Test

Protection Relay Test (If have)

Contract Resistance Test ( ACB)

Metering Check

Thermoscan

PQB Panel

Visual and Inspection Checks

Insulation Resistance Test

Protection Relay Test

Metering Check

Thermoscan

.l...r. o000 00 OO0OG00O® OO0 000 ooeeee

Cleaning
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(no smoking] risk of fire)
Fu0WHSogUUKS $:2J9UNSNY

(smoking and
naked flames

ANNN1Ss:WUN
(caution, risk of

prohibited) explosion)
e
(pedestrians RS
prohibited) (caution, toxic
hazard)
FutEthaulw $:3J9UNS193N
(do not extinguish disnansau
with water) (caution, corrosive
substance)
, $:3J9UNS19AIN
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(not drinking msuand@ulosu
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PP XSO

mulgsnen
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mandatory sign)
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laser beam) must be worn)
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guard dog) must be worn)
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(caution, (hearing protection

fragile roof]

must be worn)

St3JFsYNS:UNN
(caution, overhead
hazard (fixed
hazard))

daiaurtinnminUoinu
ssuuMsHgta

(respiratory protection
must be worn)

$:33, NOAVGJ
(caution, limited
overhead height)

Gosautndal
JasAuim
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must be worn)

s:3Jd:00
(caution,
trip hazard)

GoJdutndal
Joanuido
(hand protection
must be worn)

Ss3IWUAEU
(caution, slippery

AoJaun:=UJ
Josnutunin

> BB BB D

surface) (ware face shield)
s:5J5§ns1a WERIUNToy
Nngalsn guadsula
(caution, biological (use adjustable
hazard) guard)
s:aunuuKan sostd
A2WLEJ (caution, (S eIt
naowan

strong magnetic
field)

(VL ==l LN o)< QT —

(keep locked)
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uanNnfN1J
(indication of direction)

Admanau
(emergency eye wash)

\ o
InsFiwrigniau
N (emergency telephone)
: Junadnsungnaniau
(emergency stop push-button)

dnuodmsudrs:arianiau
(emergency shower)
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