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Mono Multi  Solutions

Vertex

PRODUCT: TSM-DE21

BACKSHEET MONOCRYSTALLINE MODULE POWER RANGE: 645-670W
670W O~+5W 21.6%
MAXIMUM POWER QUTPUT POSITIVE POWER TOLERANCE MAXIMUM EFFICIENCY

: fg) High customer value

@ e Lower LCOE (Levelized Cost Of Energy), reduced BOS (Balance of
System) cost, shorter payback time
¢ Lowest guaranteed first year and annual degradation;
""" ‘ ¢ Designed for compatibility with existing mainstream system
components

§ High power up to 670W
e Up to 21.6% module efficiency with high density interconnect
technology
e Multi-busbar technology for better light trapping effect, lower
series resistance and improved current collection

(.-] High reliability

3
'@ e Minimized micro-cracks with innovative non-destructive cutting
technology

m——— — - ¢ 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
° e Mechanical performance up to 5400 Pa positive load and 2400 Pa
negative load
‘ Gﬂﬂﬂ High energy yield
® e Excellent IAM (Incident Angle Modifier) and low irradiation
' . performance, validated by 3rd party certifications
e The unique design provides optimized energy production under
| inter-row shading conditions
° . o

e Lower temperature coefficient (-0.34%) and operating temperature

[ J
) . ,
) . « ° ° Trina Solar's Backsheet Performance Warranty
°
Y 100% 8.0% M Trinastandard

90%

Guaranteed Power

Years 5 10 15 20 25

Comprehensive Products and System Certificates

IEC61215/IEC61730/IEC61701/1EC62716 .

1SO 9001: Quality Management System Irlna SOlar
IS0 14001: Environmental Management System

1S014064: Greenhouse Gases Emissions Verification

1ISO45001: Occupational Health and Safety Management System
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ELECTRICAL DATA (STC) MECHANICAL DATA
Solar Cells Monocrystalline
Peak Power Watts-Pmax (Wp)* 645 650 655 660 665 670
No. of cells 132 cells
Power Tolerance-Puax (W) 0~+5 Module Dimensions 2384x1303*35mm (93.86x51.30x%1.38 inches)
Weight 33.6kg (74.11b)
Maximum Power Voltage-Viep (V) 37.2 37.4 376 378 38.0 38.2 Glass 3.2mm (0.13 inches), High Transmission, AR Coated Heat Strengthened Glass
Encapsulant material EVA
Maximum Power Current-Impp (A) 17.35 17.39 17.43 17.47 17.51 17.55 Backsheet White
Frame 35mm(1.38 inches) Anodized Aluminium Alloy
Open Circuit Voltage-Voc (V) 451 453 455 45.7 459 46.1 J-Box IP 68 rated
Cables Photovoltaic Technology Cable 4.0mm?2 (0.006 inches?),
Short Circuit Current-Isc (A) 18.39 18.44 18.48 18.53 1857 18.62 Portrait: 280/280 mm(11.02/11.02 inches)
Length can be customized
Module Efficiency n m (%) 20.8 209 211 21.2 21.4 21.6
Connector MC4 EVO2/TS4*
STC: Irrdiance 1000W/m2, Cell Temperature 25°C, Air Mass AML5. *Measuring tolerance: +3%. *Please refer to regional datasheet for specified connector.
ELECTRICAL DATA (NOCT) TEMPERATURE RATINGS MAXIMUMRATINGS
NOCT (Nominal Operating Cell Temperature) ~ 43°C (£2°C) Operational Temperature -40~+85°C
Maximum Power-Pmax (Wp) 488 492 496 500 504 508 .
Temperature Coefficient of PMax - 0.34%/°C Maximum System Voltage 1500V DC (IEC)
Temperature Coefficient of Voc -0.25%/°C 1500V DC (UL)
Maximum Power Voltage-Vmpp (V) 34.8 34.9 351 353 35.4 35.6 . . X
Temperature Coefficient of Isc 0.04%/°C Max Series Fuse Rating 30A
Maximum Power Current-Impp (A) 14.05 14.09 1413 14.17 14.22 14.26
WARRANTY PACKAGING CONFIGUREATION
12 P Work hip Wi M | : 31 pi
Open Circuit Voltage-Voc (V) 425 427 429 430 432 434 year Product Workmanship Warranty odules per box: 31 pieces
25 year Power Warranty Modules per 40’ container: 558 pieces
- 2% first year degradation
Short Circuit Current-Isc (A) 14.82 14.86 14.89 14.93 14.96 15.01

NOCT: Irradiance at 800W/m?, Ambient Temperature 20°C, Wind Speed 1m/s,

Trinasolar

0.55% Annual Power Attenuation

(Please refer to product warranty for details)

CAUTION: READ SAFETY AND INSTALLATION INSTRUCTIONS BEFORE USING THE PRODUCT.
© 2021 Trina Solar Co.,Ltd. All rights reserved. Specifications included in this datasheet are subject to change without notice.
Version number: TSM_EN_2021_A

www.trinasolar.com
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SUN2000-50KTL-M3 QD
Smart PV Controller HUAWE!

Higher Yields Active Safety Flexible Communication
Up to 30% More Energy Al Powered WLAN, Fast Ethernet, 4G
with Optimizer Active Arcing Protection Communication Supported
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Technical Specification

Max. Efficiency
European Efficiency

Max. Input Voltage '
Max. Current per MPPT
Max. Current per Input

Max. Short Circuit Current per MPPT

Start Voltage

MPPT Operating Voltage Range 2
Rated Input Voltage

Number of Inputs

Number of MPP Trackers

Rated AC Active Power

Max. AC Apparent Power

Max. AC Active Power (cos$=1)
Rated Output Voltage

Rated AC Grid Frequency

Rated 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
Arc Fault Protection

Ripple Receiver Control
Integrated PID Recovery 3

Display
RS485

Smart Dongle
Monitoring BUS (MBUS)

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

Max. Operating Altitude
Relative Humidity

DC Connector

AC Connector

Protection Degree

Topology

Nighttime Power Consumption

Safety

Grid Connection Standards

N-type (nPERT, HIT)

SUN2000-50KTL-M3
Technical Specification

SUN2000-50KTL-M3

Efficiency
98.5%
98.0%

Input
1,100 V
30A
20A
40 A
200V
200V ~ 1,000 V
600 V
8
4

Output
50,000 W
55,000 VA
55,000 W
400 Vac / 480 Vac, 3W+(N) + PE
50 Hz / 60 Hz
72.2 A @ 400Vac, 60.1 A @ 480Vac
79.8 A @ 400Vac, 66.5 A @ 480Vac
0.8 LG ..08LD
<3%

Protection
Yes
Yes
Yes
Yes
Yes

Type Il
Type Il
Yes
Yes
Yes
Yes
Yes

Communication
LED Indicators, Bluetooth + APP
Yes
WLAN/Ethernet via Smart Dongle-WLAN-FE (Optional)
4G / 3G / 2G via Smart Dongle-4G (Optional)
Yes (Isolation Transformer required)

General Data
640 x 530 x 270 mm (25.2 x 20.9 x 10.6 inch)
49 kg (108.1 lb)
-25°C ~ 60°C (-13°F ~ 140°F)
Smart Air Cooling
4,000 m (13,123 ft.)
0% RH ~ 100% RH
Amphenol HH4
Waterproof Connector + OT/DT Terminal
IP 66
Transformerless
< 55W

Standard Compliance (more available upon request)
EN 62109-1/-2, IEC 62109-1/-2, EN 50530, IEC 62116, IEC 60068, IEC 61683

IEC 61727, VDE-AR-N4105, VDE 0126-1-1, BDEW, G59/3, UTE C 15-712-1, CEl 0-16, CEl 0-21, RD 661, RD 1699,
P.O. 12.3,RD 413, EN-50438-Turkey, EN-50438-Ireland, C10/11, MEA, Resolution No.7, NRS

097-2-1, AS/NZS 4777.2, DEWA

1. The maximuminput voltage is the upper limit of the DC voltage. Any higher input DC voltage would probably damage inverter.
2. Any DC input voltage beyond the operating voltage range may result in inverterimproper operating.
3. SUN2000-30~50KTL-M3 raises potential between PV- and ground to above zero throughintegrated PID recovery functionto recover module degradation from PID. Supported module types include: P-type (mono, poly),

Preliminary version. For Reference only. Any datasheet issued previously becomes invalid when the official version is released.
The words and pictures in this release only reflect the preliminary status of the products and solutions. Because of the product development, the technical specifications from this version may change. We
apologize and will provide you with the latest technical specifications for our products and solutions. For more information, please visit solar.huawei.com/.

SOLAR.HUAWEI.COM/
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Smart PV Optimizer

%

One-Fits-All Optimizer
Easier Business

Technical Specification

Rated Input DC Power !

Absolute maximum input voltage
MPPT operating voltage range
Maximum Short Circuit Current (Isc)
Max. efficiency

Weighted efficiency

Overvoltage category

Max. output voltage

Max. output current

Output bypass 2

Shutdown output voltage per optimizer 3
Shutdown output impedance per optimizer

Communication Method

Safety
RoHS

Dimension (W x H x D)

Weight (including cables)

Installation part (optional)

Input connector

Input wire length

Output connector

Output wire length

Operating temperature / humidity range
Degree of protection

Compatible product

Long String Design (Full Optimizer)
Minimum optimizer number per string ©
Maximum optimizer number per string
Maximum DC power per string

S

HUAWEI

r 1

A O

7 AN <C>
L J

Arc Fault Pinpoint

<5s Module Auto-Mapping
Positioning Along PV Cable

SUN2000-450W-P2 SUN2000-600W-P
Input
450 W 600 W

80 V

10 - 80V

145 A

99.5 %

99.0 %

Output
80 V
15 A
Yes
ov
1k ohm £ 10 %

Communication
MBUS

Standard Compliance
IEC62109-1 (class Il safety)
Yes

General Data
75 x 140 x 28 mm (3.0 x 5.5 x 1.1 inch)
0.6 kg (1.3 lb.)
Frame Mounting Bracket / T-shaped Bolt *

MC4
0.15m
MC4

1.3 m (43 ft)>

-40 °C~85 °C> / 0 %RH ~ 100 %RH
IP68
SUN2000-2/3/3.68/4/4.6/5/6KTL-L1, SUN2000-3/4/5/6/8/10KTL-M1,
SUN2000-12/15/17/20KTL-M2, SUN2000-30/36/40KTL-M3

SUN2000-2-6KTL-L1 SUN2000-3-10KTL-M1 = SUN2000-12-20KTL-M2 = SUN2000-30-40KTL-M3

4 6 6 6
25 35 35 25
6,000 W 10,000 W 12,000 W 12,000 W

*1'In the STC environment, The rated power of the module shall not exceed 1.05 times of the optimizer rated input power.
*2 Power optimizer is bypassed in the string connected to an operating inverter when it fails to work

*3 Power optimizer output OVdc when disconnecting to the inverter or inverter is shutdown.
*4 Allow PV module frame installation / extruded aluminum profile installation

*5 Fits PV module in landscape and portrait installation.

*6. Require standard 60 cells module to meet the inverter minimum startup voltage

*7 Full power capability refers to online smart design tool.

SOLAR.HUAWEI.COM
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= www.safybox.com

SafyBox CA

Double Insulation enclosure
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AUTO
extinguible 960°

Material no propagador de lama
ylibre de haldgenos.

SHELF
extinguishing 960°
Does not feed flames
and halogen free.

al impacto

Soporta hasta
20 Kiojulos (K10).

high impact
RESISTANC

Up to 20 Kiojoules
(K10),

Ni agua, ni polvo: IP66.

‘ total degree of
PROTECTION

No water, nor dust: IP66.

DOBLE
aislamiento

Méxima proteccion
al contacto elatrico.

DOUBLE
insulation

Electrically Non-conductive.

. __montaje
RAPIDO, FACIL
Y MODULAR

Plug & play
sin herrarmientas especiaes

FAST, EASY
AND MODULAR
installation

Plug & play
without special tooks.

URIARTE SAFYBOX ll E

www.safybox.com

polyester boxes IEC62208

material |
NO-HIGROSCOPICO

Minima absorcion

de agua.

NON-HYGROSCOPIC
material

Minimum water
absorption.

DURABILIDAD
maxima
Cero corrosion y
resistencia a agentes quimicos.

maximum

* DURABILITY

Cero corrosion and
chemical resistant.

COMPATIBILIDAD
electromagnética

Proteccion de las comunicaciones.
electrénicas.

electromagnetic
- COMPATIBILI

Protecting electronios
COMMUNICALIoNS.

N

RESISTENTE

~_ N\ a climas agresivos
—_—

Proteccion UV y estable a cambios
bruscos de temperatura (-60%+120%,

/ o Eag r'T'SSiYFe environment
";% SISTAN

UV Protection and stable to extreme.
temperature changes (-60%4+120%).

LIGERO

\_/> Fécil manejo
o

& *user friendly”.

LIGHT

Easy handing
& user friendly.




stop to corrosion
fire retardant

1 [
waterproof
double isolation

customizable

OO0OO0O00O0O

end user friendly

polyester modular system

URIARTE SAFYBOX

www.safybox.com
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A Us
CA Box Opaque Cover CA Box Transparent Cover
f1
/'"i
Ilu'- .
‘. -
foe
Materials Materials
Body Polyamide (CA-1515S to CA-3155) Body Polyamide (CA-1515 to CA-315)
Polyester (CA-32S to Bigger) Polyester (CA-32 to Bigger)
Cover  Opaque Polycarbonate with UV Cover  Clear Polycarbonate with UV
stabilized and gasket. stabilized and gasket.
Model | Dimension H x W x D(mm) | eight (kg) Model | Dimension H x W x D(mm) |weight (k)
CA-15155 135x 135 x 130 0.36 CA-1515 135 x 135 x 130 0.36
CA-2155 180 x 135 x 130 0.41 CA-215 180 x 135x 130 0.41
CA-220S 180 x 180 x 130 0.49 CA-220 180 x 180 x 130 0.49
CA-3155 270 x 135 x 130 0.53 CA-315 270 x 135 x 130 0.53
CA-32S 270 x 180 x 170 1.21 CA-32 270 x 180 x 170 1.21
CA-33S 270 x 270 x 170 1.53 CA-33 270 x 270 x 170 1.53
CA-42S 360 x 180 x 170 1.32 CA-42 360 x 180 x 170 1.32
CA-43S 360 x 270 x 170 1.77 CA-43 360 x 270 x 170 1.77
CA-43AS 360 x 270 x 205 191 CA-43A 360 x 270 x 205 1.91
CA-44S 360 x 360 x 170 2.31 CA-44 360 x 360 x 170 2.31
CA-44AS 360 x 360 x 205 2.42 CA-44A 360 x 360 x 205 2.42
CA-63S 540 x 270 x 170 2.78 CA-63 540 x 270 x 170 2.78
CA-63AS 540 x 270 x 205 2,95 CA-63A 540 x 270 x 205 2.95
CA-64S 540 x 360 x 170 4.33 CA-64 540 x 360 x 170 4.33
CA-64AS 540 x 360 x 205 4.06 CA-64A 540 x 360 x 205 4.06
CA-66S 540 x 540 x 170 5.57 CA-66 540 x 540 x 170 5.57
CA-66AS 540 x 540 x 205 5.79 CA-66A 540 x 540 x 205 5.79
CA-84AS 720 x 360 x 205 5.49 CA-84A 720 x 360 x 205 5.49
CA-86AS 720 x 540 x 205 7.57 (CA-86A 720 x 540 x 205 7.57

SKO0-SLS-ES-008 Rev.1 DC FUSE BOX SPECIFICATION
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IEC 60269-6
373245 &

SKO-SLS-ES-008 Rev.1 DC FUSE BOX SPECIFICATION




PHOTOVOLTAIC s

FUSE-LINKS e

FUSE-LINKS FOR PHOTOVOLTAIC APPLICATIONS

PV fuse-links for photovoltaic installations from DF Electric have been developed to offer a compact, safety and economic protection so-
ution in photavoltaic installations where, due to the increase of the power and technologic evolution, no-load voltages above 800V OC are
reached. Also meet the requirements for instruments (multimeters) and traction equipment auxiliary circuits. The range comprises 10x38
& 14x57 fuse-links with rated currents between 1A and 20A. Rated voltage is 600 V DC or 1000V DC (direct current). Provide protection
against overloads as well as short-circuits. Made with ceramic tube with high withstand to internal pressure and thermal shock, that allows
ahigh breaking capacity ina reduced physical space. Contacts are made of silver plated copper and melting elements are made of pure silver
inorder to avoid the aging and thus keep unalterable the electric characteristics. For these fuse-links we recommend the utilization of PMX
1000V fuse holders in single pole version or two-pole version.

In REFERENCE BREAKING CAPACITY PACKING
() (kA) Uni./BOX
1000V 1 491601 30 10/100
DC 2 W 491602 30 10/100
3 W 491604 30 10/100
4 @ 491605 30 10/100
5 @ 491606 30 10/100 ;,,-c[f i
6 @ 491610 30 10/100 {20
8 @ 491615 30 10/100 s
10 @ 491620 30 10/100 . =
491629 10/100
20 @ 491635 30 10/100
600V 1 491901 30 10/100
DC 2 491902 30 10/100
3 491904 30 10/100
4 491905 30 10/100
5 491906 30 10/100
6 491910 30 10/100
8 491915 30 10/100
10 491920 30 10/100
12 491925 30 10/100
15 491929 30 10/100
16 491930 30 10/100
20 491935 30 10/100
25 491940 30 10/100
30 491944 30 10/100
32 491945 30 10/100

491647 10 10/50 scff o
& L

491648 10 10/50 T
Q‘:‘/ i

491650 30 10/50

491655 30 10/50

APPROVALS

TECHNICAL TECHNICAL

AMBIENT TEMPERATUR
DERATING

PAGE1 3 PAGE1 6
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FUSE HOLDERS

FUSE HOLDERS FOR PHOTOVOLTAIC APPLICATIONS

Electric

The first feature that PV Modular fuse holders offers, is the 1000V DC or 1100V DC rated voltages. They have been developed
to offer a compact, safety and economic protection solution in photovoltaic installations where due to the increase of the
power and technalogic evolution, no-load voltages abave 800V DC can be achieved. Modular fuse holders for 10x38 & 14x51 gPV
fuses according IEC/EN 60269 standard. Compact design, with reduced distances. Manufactured with a high quality materials:
Silver plated copper contacts and plastic materials with high temperature resistance and selfextinguishable. All the materials
are according to the European Directive RoHS (Restriction of the use of certain hazardous substances in electrical material). UL

certification (File £359201).

POLES MODULES REFERENCE DESCRIPTION

U e e e
oo Uni./BOX =" | |

485150 W) @ SINGLE-POLE 12/192
485151 W) @ TWO-POLES 6/96
A
1 1 485152 W) @ SINGLE-POLE 32 1000 12/192 185152
2 2 485153 W) @ TWO-POLES 32 1000 6/96 - :ﬁ""ﬁ'& D
FRIENTER)
q D ‘—J___,,
1 1,5 485250 SINGLE-POLE 50 1100 6/90
2 3 485251 TWO-POLES 50 1100 3/45
1 1,5 485252 SINGLE-POLE 50 1100 6/90
2 3 485253 TWO-POLES 50 1100 3/45 ®
485250
Fﬁ,’;l % P GN
‘&D‘ =
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TECHNICAL

PHOTOVOLTAIC

FUSE-LINKS

(e[ ;"4 FUSE-LINKS FOR PHOTOVOLTAIC APPLICATIONS
t-I CHARACTERISTICS & POWER DISSIPATION

0%

Electric

10x38
]
SELESILCITEL FIEEE
14x51 ! 1\
\
1000 ‘ ‘
R EE WL
| B . A
AN NI
100 |
1 SR
IBIAY A WA Y
AR AR\
\
2 10 ST ==TT
i A Q3
.qé F":N‘\ L ¥ L} =k
= \ ALV AW \ 2]
g \ \\ \ \\ g
g — LSRR TS N 2
o 0\ A —\ o]
AN AN \ \‘ 5]
0.1 \_ ) AN\ \}_ \ H
A NS LA LA R SRR SR Y =]
A Y \ A A A Y A o«
\ \ \ l\\ N\ 3]
e
001 N\ AN
0,001
1 10 100 1.000
Prospective current (A rms)
RATED CURRENT REFERENCE POWER DISSIPATION POWER DISSIPATION PREARCING 12¢ OPERATING 12¢
(O W@07In) W@ In) (AZs)
1000V 600V 1000V 600V 1000V 600V 1000V 600V 1000V 600V
DC DC DC DC DC DC DC DC DC DC
10x38 1 491601 491901 0,31 0,31 0,76 0,76 0,35 0,35 1,3 0,8
2 491602 491902 0,78 0,62 1,45 1,54 0,62 1,78 1,0 3,9
3 491604 491904 0,66 0,54 1,66 1,35 1,9 9,0 3,1 19,6
4 491605 491905 0,64 0,73 1,57 1,84 6,9 3,0 11 6,6
5 491606 491906 0,60 0,93 1,65 2,22 14 4,4 22 9,6
6 491610 491910 0,76 0,96 1,84 2,40 24 8,5 38 18,8
8 491615 491915 0,80 1,02 1,92 2,55 62 25 99 55,0
10 491620 491920 0,94 1,03 2,2 2,58 10 11 48 27,9
12 491625 491925 0,98 1,04 2,4 2,60 18 25 94 62,8
15 491629 491929 1,0 1,07 2,6 2,44 46 25 110 82,8
16 491630 491930 1,1 1,08 2,7 2,70 46 33 110 82,8
20 491635 491935 1,2 1,16 2,9 2,90 118 85 282 212
25 - 491940 - 1,10 - 2,74 - 280 - 460
30 - 491944 - 1,70 - 4,00 - 400 - 650
32 - 491945 - 1,76 - 4,40 - 400 - 650
14x51 15 491647 - 1,34 - 3,14 - 48 - 112 -
20 491648* - 1,55 - 3,68 - 99 - 367 -
25 491650 - 1,6 - 3,8 - 275 - 650 -
32 491655 - 2,0 - 4,7 - 550 - 1300 -

SKO-SLS-ES-008 Rev.1 DC FUSE BOX SPECIFICATION
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Surge protection reinvented
Safe Energy Control Technology

Y@@ O@O0T N0 @

INSPIRING INNOVATIONS



Surge protection from
Phoenix Contact:
Leading in technology

To meet the demands of the market,
Phoenix Contact places the highest
value on new and ongoing development
of technologies. This happens in close
coordination with technical universities

and colleges.

One excellent example of this is the
new spark gap with Safe Energy Control
technology. Professionally developed,
designed and tested in our pulse and
high-current laboratory, lightning current

protective devices and surge protective

devices from Phoenix Contact provide the

perfect protection for any power supply.

Developing with innovation CAD-supported design

4 PHOENIX CONTACT
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High-performance testing Normative testing Accredited testing

PHOENIX CONTACT 5



Safe Energy Control Technology:
Surge protection without line follow
current or backup fuses

Safe Energy Control, abbreviated SEC, is
synonymous with outstanding durability
and maximum performance in the area of

lightning current and surge protection.

The revolutionary spark gap technology

safely prevents any line follow current. This

reduces the load on the entire installation M
FLASHTRAB

to a minimum. This means outstanding =

durability for the surge protective devices at e

the same time.

The protective devices work quietly in the
background and help protect the entire
system. Backup-fuse-free solutions are

available for all applications.

mWeb code: #1133 -

6 PHOENIX CONTACT


http://www.phoenixcontact.net/webcode/#1133

Line follow current definition

The line follow current is the part of the current that flows through a spark
gap from the power supply network after a surge voltage event is stopped.
This type of line follow current can last up to a few milliseconds and have the
intensity of a short-circuit current.

This means line follow currents put a strain on the entire installation. This
can cause voltage dips and subsequent malfunctions as a result. Additionally,
an upstream overcurrent protective device can be triggered in some
circumstances.

The type 1 protective devices of the SEC range are the first of their kind to
feature spark gaps without line follow current. They embody the ideas of high
system availability, protected equipment and a secured installation.

? Spark gap without

line follow current

Integrated backup fuse

Safe Energy Control Technologym

Designed by PHOENIX CONTACT

PHOENIX CONTACT 7



The SEC range:
A feeling of security

The SEC range of protective devices forms
the perfect protection against lightning

currents and surge voltages.

The newly developed spark gaps in
combination with the type 2 and type 3
protective devices provide an absolutely
indispensable protection concept for the
power supply. The uniform, compact design
and universal plug-in feature make the

SEC range an installation-friendly overall

package.

m Web code: #0291

Large-surface marking areas Easy handling

8 PHOENIX CONTACT

Shared floating remote indication contact


http://www.phoenixcontact.net/webcode/#0291

Protective
device

combination
type 1 + type 2

Can be rotated by 180° in the application

Type 2
surge protective
devices

Combination type 1/2

device protection protective device

VALVETRAS | vaALVETRAD
FLs ic]

[TIPHEMIX
LdcOMTALY

Easily visible mechanical status indicators

in signal colors

Unmistakable coding of all protective plugs

PHOENIX CONTACT 9



FLASHTRAB-SEC-HYBRID:

The only pluggable combination
of its kind in the world

FLASHTRAB-SEC-HYBRID is the first
pluggable type 1 protective device with an
integrated backup fuse combined with a
high-performance spark gap without line
follow current. Thanks to the integrated
backup fuse, installation is easy and flexible,
and you save space while reducing wiring

effort.

The FLASHTRAB-SEC-HYBRID is available
for 230/400 V and 400/690 V power supply
systems. The high short-circuit withstand
capability provides optimum conditions for
protecting the power supply of industrial
plants and wind turbine generators. Thanks
to the pluggable feature of the protective
device, it is not necessary to intervene in

the installation when servicing it.

FLASHTRAB-SEC-HYBRID in use Wind turbine generator

10 PHOENIX CONTACT

Easily visible mechanical
status indicator for backup fuse
and spark gaps

Spark gap without
line follow current

|I| Web code: #0644


http://www.phoenixcontact.net/webcode/#0644

PHEN]
mcoumg

FLASHTRAS

=1

FLT-SEG-H
I~440,25-5

T1

Floating remote
indication contact

Integrated
backup fuse

Push-pull locking
mechanism
for secure placement

PHOENIX CONTACT 11



FLASHTRAB-SEC-PLUS-440:
The compact power package for 400/690 V

The technical performance of the
FLASHTRAB-SEC-PLUS-440, especially the
high discharge capacity of 35 kA, is one-of-
a-kind feature for its format. The compact
type 1 protective device is used in 400 V IT
and 400/690 V TN-C power supply systems.
The new N/PE spark gap for higher nominal
voltages also enables a 3+1 circuit especially
for TN-S and TT systems.

Thanks to the high continuous voltage of
440 V and the strong shock and vibration
resistance, it is perfectly suited for use

in industrial plants and wind turbine

generators.

Its compact design and the comprehensive
pluggable feature of the protective devices

make installation space-saving and flexible.

Spark gap without line
follow current

|I| Web code: #0646

FLASHTRAB-SEC-PLUS-440 Low voltage supply
in use

12 PHOENIX CONTACT


http://www.phoenixcontact.net/webcode/#0646

Simple installation block,
Consistent status indicator no additional bridging Floating remote
for all protective plugs required indication contact

T1

Consistently
pluggable
protective plugs

Compact and
powerful

PHOENIX CONTACT 13
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Surge protection for the power supply unit

Building and industrial installations in
different parts of the world have different
requirements for lightning and surge
protection in the power supply unit. High-
capacity type 1 + type 2 lightning arrester
combinations provide the initial basis for
the power supply. TRABTECH implements
a complete three-stage protection concept
with user-friendly and ready-to-install
solutions, from type 2 surge arresters in
sub-distribution boards through to type 3
protection for termination devices.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370
Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

IEC/EN

Main range

Features

Selection guide

Type 1 lightning arresters

FLASHTRAB compact PLUS
FLASHTRAB PLUS
FLASHTRAB

POWERTRAB
VALVETRAB-MS T1/T2

Type 1 + 2 lightning/surge arrester combination

FLASHTRAB compact

Type 2 surge arresters

VALVETRAB compact

VALVETRAB-MS

VALVETRAB compact combined with...
Special systems, type 1 and type 2
For industry solutions

For 690 V and 960 V power supply systems
Type 3 device protection

DIN rail modules

For flush-type sockets

For cable ducts

Socket strips

Device protection adapters
Accessories

Basic solutions

For building installation

For photovoltaic systems

Applications

NEMA

Main range
Selection guide
VAL-SQ SE
VAL-SQ SP
VAL-SQ SI
Applications

PHOENIX CONTACT

10
12
14

16
19
22
24
26

28

32
36
48

46
47

52
55
55
57
57
58

61
62
66

70
72
74
76
78
80

9



Surge protection for IEC/EN power supply unit

Main range

FLASHTRAB compact/VALVETRAB compact

High-capacity varistors as
Labeling options surge arresters

Encapsulated and low-line-follow-
current spark gaps

Double terminal
points up to 35 mm?

Mechanical keying

Compact installation blocks

10 PHOENIX CONTACT Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370
Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com



The complete system

The protective devices in the "compact”
range offer a seamless installation concept.
Uniform and high-capacity modules are
available for virtually all power supply
systems. Whether a lightning arrester, surge
arrester or a combination of the two, this
concept offers consistent and seamless
application features that are universal.

Worldwide use

The voltage fluctuations in power
supplies vary from country to country. The
surge protection also has to deal with these
short-term (temporary) voltage
fluctuations. Due to the high rated voltage
of 350 V AC, arresters in the "compact”
range have no limitations and can be used in
230/400 V systems.

Designation structure
FLT - CP - 3|S- 350
VAL - CP - 3|S- 350
Product range:

FLASHTRAB/
VALVETRAB

compact

No. of phase conductors

S - Separate PE + N
C - Combined PEN

Maximum continuous voltage U

Surge protection for IEC/EN power supply unit

Perfect pluggability

Universal pluggability ensures a high
degree of comfort, e.g., for insulation
measurements in the system. Instead of
accessing the installation, just unplug the
connector.

The symmetrical connector design
facilitates plugging in both directions within
the base element. These protective devices
can be installed in any control cabinet
environment thanks to this flexible
installation direction.

PHENIX
CONTALT

&

VALVETRAB
VAL-CP
350-5T

FLASHTRAB

FLT-CP
IH-5T
L ] L]

Status at a glance

The mechanical status indicator
provides information locally at a glance.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370
Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

Main range

Innovative technology

The high breaking capacity of the
innovative spark gaps also enables their use
in low-voltage high-current installations
with short-circuit currents of up to 50 KA.
The encapsulated lightning arresters are
designed to ensure a low amount of line
follow current, so that even small backup
fuses remain unaffected.

Remote signaling

A common floating remote indication
contact enables remote signaling without
taking up extra space.

PHOENIX CONTACT | 11



Surge protection for IEC/EN power supply unit

Features
POWERTRAB
Labeling option
Double terminal point LED indicator
Remote indication contact
Remote indication circuit
power supply
Protective conductor
connection
Rugged aluminum
die-cast housing
Connection for module
mounting
VALVETRAB

17.5 mm Plug-in surge arrester

design width

/=@

12 mm
design width

Labeling options

Plug-in surge arrester
& & Terminal points up to 25 mm?

including protective guide

Optional floating remote
indication contact

Mechanical keying

Compact installation
blocks

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370

12 | PHOENIX CONTACT C / I rJoU-
Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com



2.7 DC CIRCUIT BREAKER



‘ 4 | 5

7 \

CA64 12 String 12 Output

35

200 70

200 35

171

I

FRONT VIEW

TOP VIEW

il

|
@@

S|
%mw@\m

308

URIARTE ll E

o U %‘ & AU e DU
30
BOTTOM VIEW BASE PLATE LAYOUT
REVISION DESCRIPTION DATE Checked P.Anusit
. rrewunr /om0 [ von | stwoen | TDEA fIELD DWG NAME : CA64 PV box 12 String 12 Output INPUT /OUTPUT : SHEEET No. 1
1 UPDATE
File
i jggig CAB4-6-1212(MCE) U5 le@e Has s1na DWG TYPE : Dimension & layout OTHER : TOTAL SHEET 2
1 2 | 3 | 4 | 5 6 7 8




L
[a)
(&)
m
o~ o~
-- _
. L
I o L
=z T
[%2]
““““““ - z
r—- | = <
Hsagd o : | " 5 |
| | | ~_| | =
L ” | T
T ! O [ © [ ” a
|
o 2 =N BN . ouTs
S LS - -oUT3 eg X,
|
A R g9
24 =1 ~O - +OUTS
R e L= +0UT3 I o
| < , pl
U | A el < , g
” < / ” N iA/\\J
| N | _ - N ;
! AN | ! |
I i !
| | ! |
! , i
! —
I , !
| ” ” ”
| A 1 e
b Aa
N 1 -IN3 |
, |
| | )
| | .
| ! :
" L —1 +IN6 &
e —1 +IN3 -- |
| =
2 =
=z | o
E— e -
- o | | ] !
! |
| | B
| /\\L, ! O wA T
> | 'S | W i
|
—+— ” W ” a / \\\\\\\ L -OUTS ..Mu
P = (VN S <> -0UT2 =R =l 5
> P e e 3 3
H O ! S / \\\\\\\ e oUTs "
B N <> +0OUT2 3 ol 2
| =
| el < i g ﬂ.& m
2 " M ” ~ /\\J 2 :
N I N iA/\\J ” i1 o ” o~ M.v
! - o~ ! i ! . g
| | ! | .
| , P 2 e
| | — £
I ,
= - - 3k
= ” | ” ,ﬁ \\\\\\\\\\\\\\\\\\\\\\\\ 1 -IN5 M AM
L — 3 -IN2 | |3
v | | ik
— | | = | E
(@GN ! | : £
| e —3J +IN5 g Q
e —1 +IN2 - ¢ | g
< o uﬂ
1 =
°
“““““““ - e
N - , :
- T | ﬁ | Bl
, | | / | =
| ! , | =
I iA/\\L ” m i7 . P %
W W | (@] / \\\\\\\ <> .OUT4 ___ im
= e . > -OUT1 39 . 2
” O v ” S / \\\\\\\ e rouTa -
O - +0OUT1 S v T
” M ) < , % . km )
| z 5
8 s C o iA/\J, =5 F
| L o ” >0 , :
-~ o~ ! .
| | ” - 3. ¢
| , I e it 1H
S I ! HIH
Do b -
o N 1 -IN4 e
| o =
T 1 2Nt | ol
I | c
I ! <
, |
, |
, |
” e —1 +IN4 zlel ||
o —1 +IN1 --- e
: 2 2|5/5|5
]l
5]
Dio|—|a|™
S
L
o
o
m




Lo

/

lﬂ?LAFTﬂE‘(

11111111 J 11111111 J
I ! I !
I ! I !
I ! I !
| LA/‘L | LA/‘L
| O ~ © | Q ~ ©
| W | W
| |
= D <- -0UT9 PN g Lo <~ -0UT12
| B N w © I N w ©
O | % —|
| |
20 Y - +0UT9 =5 N - +OUT12
- (R A A I A
| (@] | o
J [ VN I N
| -~ o~ | I - o~ |
| | | |
I | I |
lmmm e It
| | |
| | |
I I !
| | |
b 1 -IN9 Pl 1 -IN12
|
|
I
|
|
|
|
T —1 +IN9 e —7 +IN12
o - o -
I ! I !
! | ! |
| |
” o iA/\\L, ” O iA/\\L,
” W ~ © ” W ~ ©
I I
= N - .oUT8 =8 L “£- .oUT11
EEI. FEIN
I I
B R +- +0UT8 s I <~ +OUT11
I (R A I (R A
| Q | (@)
J (SN I R EO N
! At o~ ” | Al o~ ”
| | | |
| | I |
e It e
| | |
I I !
| | |
| | |
b 7 -IN8 P T -IN11
|
|
|
|
I
|
|
T —1 +IN8 e — 7 +IN11
o | o |
I ! I !
| |
” o iA/\\L ” O iA/\\L
" W ~ © " W ~ ©
| |
= N - .oUT?7 o8 Lo - -0UT10
N e © o N ©
o o
L= < iA/ \\\\\\\\\\ <> +0UT7 = iA/ \\\\\\\\\\ <> +OUT10
I ™ < I ™ <
I M I %
| |
AR I VR AR I VR
| - o~ | | - o~ |
| ! | |
I ! I I
| ! I !
I m e It e
| | |
| | |
| b
b 1 -IN7 P 1 -IN10
I
|
|
|
|
|
|
B —1 +IN7 e —1 +IN10

3
3

SHEEET No.
TOTAL SHEET

INPUT/OUTPUT :

OTHER :

. Schematic Diagram

DWG TYPE

Y

Jd o
f NA

lode Wa

UIHN

DWG NAME : CA64 PV b 12 Stri 12 Output
IDEA TIELD o 12 Siring 12 Oulpu

P.Anusit
S.Tiwakarn

CAB4-6-1212(NCB)

Checked
Drawn
File

DATE
24/01/2022

DESCRIPTION
PRELIMINARY
UPDATE
UPDATE
UPDATE

REVISION
0




\ 4 \ 5

7 | 8

CAbba 135 String 15 Output

540

URIARTE ll&'

185

192

540

TOP VIEW

T I I
@\@\@\@%m\m\m\@ @\m\@\m%@\@\m\m

150

FRONT VIEW
I T T T T 7T . ol o
alelelm mlelnle] Elmlels] Blelmm 17
: e 4 4 R
T T T T
9 L 200 70 | 200 \_7903[
o o]
| 488
o]
BOTTOM VIEW BASE PLATE LAYOUT
REVISION DESCRIPTION DATE Checked P.Anusit
0 PRELIMINARY 24/01/2022 | Drawn S'T‘W;m IDEA fIELD DWG NAME : CA66a PV box 13 String 13 Output INPUT/OUTPUT : SHEEET Ne. 1
1 UPDATE File
i ﬁgig e 135 lo@o Has $i%a || DWG TYPE : Dimension & layout OTHER : TOTAL SHEET 2
1 2 | 3 | 4 | 5 6 7 8




m (&} [a) L
o~ o~
-c o
. Ll
o L
I = T
\\\\\\\\\\\\\\ - — n
gt r | | 5
| | ==
1] | ! £ | 5
o g
| ~ ©
S
I
R e S N - .0UT3
[
A N w ©
B O
Q- = L +> +0UT3
I A el <
U | o
N
| iA/lJ,
I ~ o~ I
I
| o .
e it - !
| ! ” |
| ! I
b ” i/\\b
e ———— 1-IN3 NG I ol
| -9
|
| 08 L > -OUT5
” s s [t} © .|
! PO 2
I
B —1 +IN3 | = w i/ \\\\\\\\\\ > +OUTS 5
| ® < =) ..
| ¢ ~ o
| T s | 5
I -~ =
| I
I
ceete T J | o
= ” |
> ! 1X/\L .
(@ S I I v =
- | o) L —— 1 -IN5 5
” > ! o
| S
2 P e - £- -0UT2 ” 3
O AN e e , -
SRy ! 2
O =% O £ +OUT2 e s E
I A el < %
I
< (@)
| Y ~_. o m
” N - | &
(@) ! ! 3 g
I
= N T 1 £ 5
- b , | o £
e o | AN g | 2
v m Lo 1 -IN2 ! nDu el <
I i IR .
I >
N ” ! [=4 iA/ \\\\\\\\\\ +> _-0UT4 = L
! PN Q 0 © =< >
N | '8 = | =
| (@] (]
T T —1 +IN2 ” = w iA/ \\\\\\\\\\ £> +0UT4 W W
O AE .
ﬁhD B O Q.
| - ] — =
=L | | ks
( ) [ - | &
| ” T T — |E
! | I | g4 | &
I / I i I =
| —X - . 1
a8l - S 1 -IN4 <L =B
2 | THe
- O +- -OUT1 , N i
[ I g
raN e e |
O , —
I
R RO N <> +OUT o e
I A 3] < wH <
| S g £ B
I c =4 (=]
N <| = z
| N .
| - N ” i
| &
I ! - ]
! 2 Bl 8
o HEE
L 5|8| &
I I
Lo -
““““ 8
[ E T IN ]
| Slo
, s
| o~
I
|
e —3 +IN1 gz ||
ElZ|EZ e
z| =388
o Ol | o
5 W DD D
O oo
g
] S S A
s
£
m o [} ()




m (&} [a) L
- o~ o~
I &
. L
o L
gt B
I B — v
I L —
l | ” :F
|
K R Ak
o S
|
< 08 X % “““““ +- -ouTs
|
o
R 2L - +0UT8
U | A el <
| o
|
N
| L
| - ~ |
i I
| |
A P 0
I i | I
| ! |
| | ! |
Db 1 -IN8 | O SN
! | a ~ ©
| ! V
| I
” 28 HV N B +- -0UT10 .
e —7 +IN8 | ol a
D2 N <- +OUT10 5
| ™ < o ..
| AOn V o
| L
~N o
/Lo 2 | £
| - ~ | = (@]
— - | |
—+— I ” ! 2
> | [ A
a | O L
| m ~ © | !
LH_U ! S Dol 1 -IN10 E;
| o / \\\\\\\\\\ | lmr
@ T~ —X -+> -ouT7 | ﬁUv
I B N wn © |
O ” I
N e
N e A 1> +0UuT7 " =
! AOn © S | e —1 +IN10 =
| w
N
m S 2| g
g | ” b3 MJ
(- ! | S8 a
= e
- - => 2
%) o | ~_| | g 5
| D
Do 1 -IN7 S B e - e | 5
| ~ © (&) (2]
| |
- ” = L < -0UTe s | ¥
| N e © = >
| 'O ;.
e —1 +IN7 0 Q S
(@) | =% WA¢ ““““““ <> +0UTY 2| 2
O S
e N
j VNI 0|,
AAM I -~ ~ I | um
|
D) R ——— - | , w | =
|
| ! R RRRREEEEE — | E
| O o s
9 e [ o k5
9 A 3 -IN9 < &
=
T <> .0UTE " e
AN e © ! A s
O | =
I Sn / | =
PSS X e - +0OUT6 !
! AOn © % e —3J +IN9 e
I g £
N Lx B g
” P el s
| -~ o~ | o v m
I | i
| | H
R 3. ¢
| ! 8 W 2
| |
N —— 1 -IN6 ol B
| = N
| Slo
| 5
! 8
|
|
|
e e LR —1 +IN6 zlx
HEEE
32555
s &
5
Dio|—|a|™
S
m o [} L




(&) [a)
o~ o~
1] )
. L
o 1)
’ =z T
[%2]
l T Tt T 7 = o
| i E .A|n
Ly | ! 22
|
T ! i/\\L
| m N e
|
R [ >
<{ B e . - -OUT13
I mn/_ 0 ©
L] a9
R | MW iA/ \\\\\\\\\\ - +0OUT13
| A el <
S 2
J B VR T
| - ~ ”
|
|
L
r
b
T 1 -IN13
I
|
| -
, =
| )
I
| =
it —1 +IN13 =
3 .
-
2 T
= =
= o
r-coT T T J,
| |
> | ~_| |
— 9 .
| W 3
S
= ” S iA/ \\\\\\\\\\ <> -OUT12 3
@ ” - Q © © 2
I
oS -
| j=2]
N =5 %A¢ \\\\\\\\\\ > +OUT12 E
— - g 5| .
| Lapl]
I N /\\ o g
@) " ol -
, | 32| B8
(- m o : 5
f— S 2
- | ! - -
m | b 2
v Pt 1 -IN12 < S
|
| .. .-
I o "
N =
N | "
| z -
|
O it —1 +IN12 = =
rDH o .
- | c
°
N S i W e
r \ .
m ” E
| i/\\b am
” O ~ © A K
i [a) 2
=R W =
T8 e ot <> -0UTH N
| 10 w © U
85 —
O
| MW 1x/ \\\\\\\\\\ <> +0OUT11 -
N — =
" AOn ) ElR= &
| | = =
I N HE :
| I A
| | - :
! x| C ©
[ g .
AR 2g| 2
, , oo [
Do -
| | w
bt 1 -IN11 ]
| 4k
, &
|
|
” Bl &
s —= 3 +IN11 S MMe
x| =o|o g
ol 2|5/5/5
o o
=
=}
Dio|—|a|™
=
&
(&) o




DOUBLE INSULATION MODULAR BOX

CA-64

Polyester enclosure with polycarbonate cover 540 x 360 x 170 mm

o 960°C
£ 1760°F
11 = -~ 4

FEATURES SOfYBOX CA

Boxes & Cabinets made from fiber glass reinforced polyester, moulded by hot compression.
Colour Light Grey RAL 7035

Self-extinguishibility: 960° test withstanding. Halogen free. Double insulation. No electrical contact risks.
Degree of protection lp66 UNE 20324 (EN 60529).

Certification of compliance with IEC62208 enclosure standard. Suitable for indoor or outdoor use.
Version with plain or glazed door. Reversibility for installation right or left door opening.
Customise service: colour, machining, mounting accessories, locks, company logo.

Lock 16mm screw seasables and vandalism-proof.

Version with transparent, opaque, transparent high and opaque high lids

Polyester mounting plate back pannel optional.

Resistant to harsh atmospheres.

Light weight gives an easy installation.

25years. Long life lasting without maintenance under standard environmental conditions.

0
.
0
.
.
0
.
0
.
0
.
.
0

Code Description Height x Width x Depth Weight
CA-64 VEmpty standard box colour light grey and transparent cover 540 x 360 x 170 mm 7 4,33 Kg

URIARTE SAFYBOX l l :
(=

www.safybox.com



DOUBLE INSULATION MODULAR BOX

(,
(1

CA-64

Polyester enclosure with polycarbonate cover 540 x 360 x 170 mm

2
-g
c .
o
& IEC-62208
———a
-~ ~H
= | L
(85N 4d LB EL|
Secdon A
w3
Bl i + &
b= [=
& &
B
= +_ d 4
] ~N #
&
|
% +‘ o
2. 290 .9
308
Packaging
packaging units 1 packaging height 550 mm units per pallet 120x80 (h220)
Screw cover number 6 packaging width 370 mm units per pallet 110x110 (h220) 66
weight 4,33Kg packaging depth 180 mm
Environmental performance
Minimum temperature -30 °C IP dust water protection degree IEC-60529 66
Maximum temperature 120 °C IK impact protection degree IEC-50298 10
Compression resistance 100 kg
Electrical performance Installation and assembly system
Nominal tension direct current up to: 1500 Vdc Inside installation Yes Wall surface Yes
Nominal tension alternative current up to: 1000 Vac Outdoor installation Yes Floor mounting  No
Maximum power dissipation DT=104°F (wall surface) 85 W Flush mounting Yes Pole mounting  Yes

URIARTE SAFYBOX l I =
L=

www.safybox.com
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BB1 Series PV Mini Circuit Breakers are mainly applied to DC solar
combiner box ,Controller etc. The main function include overload protection ,Anti-

reflux protection and short-circuit protection. Scientific design of arc-extinguishing
system keep solar system more safe. Max Voltage up to 1200V DC, current up to 63A.

@ B

Brand

Type

Rated Current

Rated Voltage

Ultimate Breaking Capacity
Certificate Symbol
Standard Code

Indicator

Wiring Diagram

Nonpolarity BB1
High Short-Circuit / Breaking Capacity

Functions: Overload, Short Circuit,
Unfrequent Operation and, Anti-reflux Product Max Rated

Rated

Rated

Protection Code Current Current Voltage
Rated Voltage: 1200V, Ultimate
. h 1P 3A,4A,6A 300V
Breaking Capacity : 6KA zx;‘ﬂ‘l?' =R 2p 10A,13A,16A 600V
AR ALY Rated Current: 63A 3p 20A,25A,32A 900V
u Breakers 4P 40A,50A,63A 1200V
R e Comply with : IEC60947-2/GB14048-2
cal Characteristics
BB1-63
IEC60947-2/GB14048.2
1P 2P 3P 4P
orking Voltage Ue 300V DC 600V DC 900V DC 1200V DC
Max Rated Current 63A
Rated Current In 3A, 4A, 6A,10A,13A,16A,20A,25A,32A,40A,50A,63A
Rated Insulated Voltage Ui 1200V DC
Rated Impulsed Voltage Uimp 4KV
Ultimate Breaking Capacity Icu BKA
< P Run Breaking Capacity  Ics 100%
= Curve Type B

BE0Y Tripping Type Thermal Magnetic Type

Service Life/cycle Operation

Actual Value 20000
Mechanical

Standard Value 8500

Actual Value 4000
Electrical

Standard Value 1500

Installation Environment

Ingress Protectior

Terminal Cross Section

ng Temperature

e Temperature

Resistance to Humidity And Heat

Resistance to Impack

All Sides IP40 ,Connection Terminal P20
2.5-25mm’
-25C~+70TC
—40C~+85T
Il (when Humidity arrived to 55°C,Relative Humidity95%)
2.6 IEC60068
2.27 |IEC60068

ZIBENY PV SOLUTIONS



ZJBENY

Type

Contacts
Wiring graph

Bcurve : (4.4-6.6) In
1(s)
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2.8 AC CIRCUIT BREAKER



1 ABB circuit breakers Meet all application's requirement

ABB circuit breakers

Meet all application's requirement

Off Shore Site

wostausninesedd uazaunsaliaty lasunisesnuuuuay
FuseeMIgU @7 IEC 60947-2, RINA, Det Norske Veritas,
Lloyd’s register Qf shipping, Germanischer Lloyd, Bureau
Veritas Waydue Wiowanstemnuansnsalunsidnuuy Marine
Application et

Infrastructure Application
dmsunuliihvnelngiifinnudesnislfwesinusnines
ﬁﬁﬁaﬁ%umiﬂmﬁu%mﬂums wazfaanIvnanszuaioaiu
ml,mmmaﬂq nszualdasi uflngesinusninasuuelvg)
Haiungeantie 6300A wsaumsaﬂﬂsmmumm Wmﬂmma
LLawamwsaiaai‘ummmmmaamsw%%usmmmmsﬂqu
lsfdumsmunslildnulassuldietu

Solar Application
ﬁm}uuwaamum&Laaﬂmmmmﬂmmn widdseoniuu
L‘UaiﬂmL’Uﬁﬂmai‘ﬂa’m’ﬁﬂia\ﬁ‘u Solar application Falda
ﬂulWﬁﬂﬂﬁwLLamiaLLiﬂmuaﬂ mmmﬂhuﬁhmumﬂ d1msunig
HJoariul String toe immﬂimﬁl‘ﬂmugm mmuﬂaaﬂuqﬂnim
Converter DC/AC

ABB circuit breakers Meet all application's requirement
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Modbus RTU on RS-485

—

XT2 + XT4
+ Ekip Com
Tmax T4-T5-T6 Emax2
+ PR222DS/PD + Ekip touch
or PR223DS or Ekip Hi-touch

or PR223EF

-Ekip Link

-Ekip Com Modbus 485
-Ekip Com Modbus TCP
-Ekip Com IEC61850

Network Communication
wasnausninasieddaunse Lﬂuamaaamsuu Network
1®Ma1ﬂ‘wmaimm‘ummu Emax2 Luamﬂm Module LaFu
mmimfnamalmmﬂum Modbus 485, Ethenet Module,
Modbus TCP wazée5095U IEC61850 Bnaley

mmwuaﬁﬂmmﬂmaﬁm MCCB (Molded case circuit-breaker)
Luammmaaﬂﬂﬁmaﬁu ansavieusodoansuu Network 16
1y Modbus Communication

Office & Residence Application

1007 senuuuwestnusnineslugusingg Winungaudiung
Tnurannvaneussnn e dulsanugramnssuunalng
wisthudou uardninnuiidesnsléiwesfnusninediiie
nszenszualiiiludsdiusineg denulaonsisgean

Building Application

wesfnusninesiedd imssnwianuduiuglunisdnies
ﬂsyLLalwﬁwmu,mLszjasﬂm*usﬂmasmmmsuuaaqama ACB,
MCCB masnauwasnalusninasuwIndnag1a Miniature Lwa
Shwnatosnn LLavﬂsvawﬁmwluﬂwsi’]amuqaqﬂuaﬂmm
§aausndeve1en1s Monitoring Energy W iNgsyuuUuanTs
HusEUU Networking liaensd

Industrial Application
anwmmulwWﬂmwsziNmamm‘wnﬁwmaamiaﬂﬂiaﬁw%
'vmmmmwuuaumﬂﬁwawsmwm iesassumsléauatig
soiilea LLauamﬁnmmwammiﬁnmLm{]aaﬂulﬂamw
WwosAmusninesvenettanmnsnsesiunisldruldnans
Application Feansaldiulnanldvainvateysuam enfidu
Tranuawes Inanauuesiswes Inaneseudeu Tnanuaais
Tnanvilundedun
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ABB circuit breakers panorama

FORMULA Range

Moulded Case Circuit Breakers a‘umammma‘uu wammﬂﬂivmﬂ
dnd maumwaﬂmmLmu‘l,ummmﬂmms@ Ussniniaiinnge 344
syuutlosfiu (Protection Unit Release) Uuu Thermomagnetic
i Fixed In nglafsuussmnssualdnulned 1, 2, 3, 4 poles

The Highest Optimum

sosfunszualiaegntia 630 A uawe kA gaantis 50 kAvang
dmudnuaznugnavngsy 81y vieasInaum
wazUhuinende

Rated Current

A1 UP TO 125 A.

A2 UP TO 250 A.

A3 UP TO 630 A.

Short Circuit Capacity (lcu)

A:10 KA.

B: 16 KA. C:25kA.

N : 36 kKA. S : 50 KA.

The Most Advance

XT and Tmax New Generation

Moulded Case Circuit Breakers su Trmax XT LLa"’su Trmax
Usznauluiemsuiomn 8 mummadi‘uﬂi“LLﬁlﬁmuada@m
1600 A Inediduusyananalesiu (Protection Unlt ReLease)
Wasznam Thermomagnetic wag Electronic wmﬂl,wu
mif]adﬂulw,aaﬂ%amaawiiu ﬂiaUﬂauwﬂWdﬂ“numﬂmmu
Vlﬂ,idmuamamﬂisumdaiswaum LageIAITEIuNIIU

Power Plant, Offshore, Solar Plant 154wg1uia S¥UU
assyulng wazdue TnslennzetneBegunsaiuszneutady
insuATY 7 Mi19e LCD, Modbus communication
module, Energy Display, Interlocking, Remote Operate
Remote signal, Mechanical Accessory LLaz’Sus]

Rated Current, Thermomagnetic

XT1UP TO 160 A.

XT3 UP TO 250 A.

Rated Current, Electronic Release

XT2 UPTO 160 A

XT4 UPTO 250 A T4 UPTO 320 A

T5UP TO 630 A.

T6 UP TO 800 A. T7UP TO 1600 A.

Short Circuit Capacity (lcu)

B: 16 KA.

C: 25 kA. N : 36 kA. S : 50 KA.

H: 70 kA. L : 120 KA. V: 200 KA.

The Best Intelligence

ABB circuit breakers panorama
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Emax2 Evolution

Emax2 aﬂaaﬂLLuumLﬁ@lﬁmmvamﬁumﬂ%mwmsﬂswmw
"memluLﬂuiiamuammmssmum’lm ﬁmmmmsmumm
fifinede mswmiuiawmwsumawa Ekip Faflilardunis
ﬂaaﬂuiwwlw%ﬂwmﬂmma Application ATEUARLYINAIY
ﬁli)\iﬂ’ﬁ LLawiaﬂsumsaamsmaﬂ Vlﬂi‘ﬂLLU‘UlﬂLLﬂ Modbus RTU,

Modbus TCP, Profibus, Profinet, Devicenet, Ethemet/IP,

IEC 61850 Tagfinss Module %ammmﬁmé’%w%@mﬁﬂﬁ 2
Protocal Tugu E1.2 wazannsaRnmmeuiuld 3 Protocal
1u§u F2.0-E6.2 %4l Emax2 m‘dsma‘uma 4 1wlsu mmmm
mﬂﬁmuaaamlﬂm 6300 A 1 3 Twauay 4 Twa finnsdnda
WUU Fixed Version kaglkuu Withdrawable Version

Rated Current, Electronic Release

E1.2UP TO 1600 A

E2.2UP TO 2500 A

E4.2 UP TO 4000 A

E6.2 UP TO 6300 A.

Short Circuit Capacity (lcu)

B : 42 kA, C:50 kA N : 66 kA S : 85 KA. H : 100 KA.
Formula AIR Simplicity up to 50 kA
Air circuit breakers S5y 2 vu1asessumsldanugegaiis  Withdrawable Version winngdunsidauldvainane
4000 A wipuuvIBUsyanana Ek1 (Dip Switch) gl sUuuunisly Tssnugaamngsy auivermsdrtinanuiinnends
#4198 3 Tna waw 4 na siegu Fixed Version waw

Simplicity & Safety

Rated Current, Electronic Release

FA2 UP TO 2000A.

FA4 UP TO 4000A.

Short Circuit Capacity (Icu)

C: 50 KA.
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Air circuit breakers switch power
Emax2 manages it

Air circuit breakers switch power Emax2 manages it
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SACE Emax2-Air circuit breakers
Hundndnsilnlaranveedl Freutanssufiiiunsise
LLauwmmmaLmiuiaaﬁumumwﬂw Emax2 vy Air circuit
breakers wuﬂﬁwammwawaﬂuﬁmuu wiludauwosnis
ﬂaqnwmmmLLmum“lumﬁmmumﬁaaﬂqulmumaﬂaa
Lmlmﬂivammwmwaﬂiuf]muu wiludruveaniseafiu
mm’nmmuaﬂumimmu mﬁaaﬂLwﬂlwuumaﬂamvl,m
Uﬁvawﬁmwmqummumammaaﬂnmmmmm fvennviang
Lwaﬂauauaamwmaqmwawﬂmmuvl,wmrmawsﬂLLUU
mﬂuﬁawmmvamﬂm wieuisasdussuy SMART ENERGY
luga Industry 4.0 aelel ABB Ability™ EDCS Faazaae
vimsdanandenulnildosaiiussivanm

‘ 1,96 . 10 -

Emax2 nﬂaammumtﬁalﬁ'mm guiun1sidaunane
Jseian lmwuLﬁuiiqmuammuﬂﬁmmmiwm U
g1msdTneuiiinende mamﬂiuiawmwsumama
Ekip Feanunsadestussuulanainnans Application
ATBUARMVNATINADING LLax%Uiadﬂﬁiéaﬁﬁiﬁﬂdﬂ NNFULUY
lan Modbus RTU, Modbus TCP Profibus, Profinet,
DeviceNet, Ethernet/IP, IEC 61850, Ekip ComHub
(Cloud System) Imﬂmmm Module mmmmmmmwaamu
16 2 Protocal Tugu E1.2 waz vanunsadasmdoufuld 3
Protocal T:uﬁu E2.2-E6.2 148 Emax2 ENUimauma 4 sy
wmmmmﬂmwmamlmm 6300A s 3 Tnia wae 4 Tna
umﬁmmmmu Fixed Version wagisuy Withdrawable Version

Vs
Vel
(cloud Platiom 'Y
\ )




1/20 Formula AIR Simplicity and safety, up to 50 kA Protection Release EK1 1/21

Protection Release
EK1

Formula AIR
Simplicity and safety, up to 50 kA

SACE Formula AIR - Air circuit breakers

1Duwannturinuanannonwanlamunnsgiu IngmsooniuulRduaidnavirius:@nsmuwiumsmmuay soutivnol

Feature

« annsaUuUAsurnszuaRta I Taensiasu Rating plug
Thaansnsessunseualdaulansunang 630-4000 A Taadl
unliAu Amp frame luusiazu

« Uuseen Neutral 1ef 50-100-200%

«l9l LED vasusagilanduiionanasiouilofinsldnseuaiu
sauﬁmﬁmsﬁa;&aﬂssmw‘uaamsw%ﬂ

Ek 1 LSIG

v

. mamaLﬁ‘usﬁaaﬂaﬁayuﬁaLﬁa@ﬂmim‘%mﬁaamﬂﬁa Protection
Unit geaadia 30 AT wiouviauandfuuaziia

- asaifiufeyaninduda (Contact wear)

- ansaniudeyanisvh Maintenance wosvisanansaivug
n15¥i1 Maintenance ASanald ‘

« fiflaridu Thermal Memory Tusddu L uag S

amoniiaeluMmsiBvmu Boainsnusu Terminal NVIUU Horizontal rear Terminal nSo Vertical rear Terminal 1ATuso 2:1 22:'2/ fje Function Threshold Trip time EKi
Overload 11=0.4-0.42-0.45-0.47-05-0.52-0.55-0.57-0.6-0.62-0.65-0.67-07-  with I=3I1, t;=3-12-24-36- °
Formula AIR ooniuuuTiAanuisnlBnUAnannaneUs:nn rivlulsomuonainnssy o1mMsaitnouRWNoTe Bodsu FA2 49 g’;‘;::";emory 072075 0708082085 08105 092095 097 4872106144 -
asNsovsSUMSIBMUIATID 2000 A la:SU FA4 enisnsovsumsiBouliaoantiv 4000 A Jrvsu 3 Twa na: 4 Twa Tolerance Tripping between 105 and 12xl +10% Ir<6l,
P . . N , . +20% <61,
gmshnrorvlluy Fixed Version lla:aiuu Withdrawable Version o — o0 0 s .
protection 0.6-0.7-0.8s
Tolerance +7% I < 6l The better of the two data :
+10% l¢ = 6xIp, +10% or + 40ms
Short-circuit 1:20.6-0.8-1-1.5-2-2.5-3-3.5-4-5-6-7-8-9-10xIy, with I=10l,, t2=0.1-0.2-0.3- °
. E 2 selective protection 0.4-0.5-0.6-0.7-0.8s
_; i Thermal memory
%_i e Tolerance +7% I¢ > 6xln +15% lr<6xlp
FA4 +10% If > 6y +20% 261y
o FA2 Short-circuit 13=1.5-2-3-4-5-6-7-8-9-10-11-12-13-14-15XI,, Instantaneous [ ]
\ o m © instantaneous
‘E_:: protection
Tolerance +10% <30ms
Earth fault protection  140=01-0.2-0.3-0.4-0.6-0.8-1xl, t4=0.1-0.2-0.4-0.8s [ J
Tolerance +7% The better of the two data :
+10% or +40ms
SIN Earth fault protection  140=01-0.2-0.3-0.4-0.6-0.8-1xl, t,4=0.1-0.2-0.4-0.8s [ J

Tolerance

+7%

+15%

(1) G Protection below 100A or below 0.2 In available with auxiliary supply
(2) The minimum trip time is 18, regardless of the type of curve set (self-protection)
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Tmax The Most Advance Technology
of Moulded-case circuit breakers

Tmax The Most Advance Technology of Moulded-case circuit breakers

T4 T5 T6

T7 T™M
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1l a ¥ v v v a e
deandanishnfesevuiansinsaiiy
WINTFIUABINY

a o o W =
yundoidutladudrfgusynisuiislunis
panuuug AuAulii duluweiie
wsninesiediddlagneenuuulaeais
femnuazAINve I uULaEH 0B NLUY
gauaulnilaelugu T4 - T5 dAugs
Wiriuuazdanuruiigwa 103.5 du.
uTU T6

anunumulunisldau

i oadrsnuiulagegaliiuglday
waifniusninasiediTegnesnuuuli
nuMuLarsessunsiiaunegldaniiy
wndeusne smdaneldannizgiionne
Saudueg19ussinalneg lngiwasna
wsninefeddannsarhauigamgd
Al -25°C fia +70°C Snvisdsanansa
ﬁmﬁﬂ%’muﬁizﬁummq&ﬁa 2,000 LR35

wasnawsninesetilasuniseanwuy
AuN1n 3514 1EC Tuiideais 09 EMC,
(Electromagnetic Compatibility) 41
Thwesinwusninesyvinanulaeg1aund
v Ao A o
meldganzndedudygraliisuniu

Fruvs Ul fdaau
nniunyavesiule-Ua wedin
wsnines teddanuisausdaniugves
westmusninesliegstnnulunnsiumis
ADAILNLS ON-BUAI AUNUS TRIP- &
AR BIuaYALMUY OFF -81387 vsdinaln
msvisUresesiausninesasiaulag
Saszreusanainseiserude-Unany
nann1suensUlanedase (Trip-Free)

waluladfivendou
Fren1seenuUUTisend suvogesin
wsninesedUliinadusyuu Double
Breaking 1AS9&319009%09A RS NUAY
Tanannmgs Tatanalulagduriuady
Tun1sudndrusibiwesiaiusninesd
UsgdnSamgeaansaziiulddn wesin
wsnineseddaunsanunsruadnaeas
1653 200 kA (Breaking Capacity, Icu)
Savsanunsoanndieusuewnan
nsvuadmeaslaanineesinusnines
535UA108191N (High limitation of
the specific let-through energy)

aulasassdmiuldeu
wosfnusninesie TUldimAnuUaendy
Widuldanulagldauiutesiu 2 du
(Double Insulation) Lﬁaﬂaqﬁu"l,u"lﬁ
;ﬁ%ﬂummsaﬁuﬁaﬁuﬁauﬁﬁﬂm@
I lnas1u (Live Part) Tuvzfing g
gunsaliasulviiuwesinusnines

gunsaliasu

wasnawsnnesetilasuniseanuuy
Iildqunsaliadufivarnuans azeanse
asidenlduaznisfnsailosesunis
1dsuuuunngs 819 Motor Opeator,
Auxiliary Contact, Undervoltage Release,
Time-Delay, Shunt Opening Release
RC221, RC222 LLaxﬁlquLsua%ﬁmmﬂmaif
i d dullsiidondianslugduuusiieg
P9V Fixed, Plug-in %38 Withdrawable
waggUnuuvaan1sidnanglniuuunigg
919U Copper Cable, Front Terminal
Busbar <18
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Moulded-case circuit breakers for power distribution
Most advance to meet all application requirements

maﬂmauuwmumumm%sﬂmLusﬂmaiiu Tmax, tod{ mwmmummmmmmuauwmmumm WU FEUUNNS
aqummasﬂm‘usﬂmasamqmal,uaq‘[muﬂswamsmw Wy uanawa MsAasodieans jULuUN1TN Interlocking gunsal
mmaummmumﬂw Mliwesianusnnesodd Tmax XT  1@3usi199 way T ettt L T aTIRYRNA L ) N A1
mUsuammwmsﬂamumLaaasmw wegldoulsvarnnans  auianziingn

nntuEndny SehmheUsvnananstesussuulnihiug i

Ekip Display Ekip LED Meter

. masuwmsﬂaqnuwmu wislnansenudelassaiiegludih -« LCD Display Lﬂuqﬂﬂigﬁta%uﬁamzadw f1858UU Auto
uawam esmnuuaiwidiniu Tmax (XTL = T1 uas plug-in configuration ﬁLLammmsjﬁma%fhm Tuguuuy
XT3 = T3) 99LaUAIN0a B3 enaen LED 1 aRnm 95U EKIP

Protection Unit*

*m579a0uviln EKIP Protection Unit f15895U91n%tN51A18UAY

» New! Protection release : Ekip fgUsz@nSningsuas  « @m13avi1 mechanical interlock langudsvinli XT 1y

wiud Fsaansadestussuulnihlivainuay Application L‘UE)‘JﬂG]LUSﬂLﬂE)‘JVImiJ’ImVH ATS lgt mu,mu XT1 9un
usnaniifianansa upgrade wesinwsnines lnenswdey  nszuailsudl 160 A, vaianansari Mechanical interlock
Protection release l¢ignsae PIWFUIENIN NIzuamsu 160 A. fu 250 A. 16
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SmartLogger3000A @@

HUAWEI
\’/
Smart Simple Reliable
Smart zero export control design Easy to install on site Safety by lightning protection module
Technical Specification SmartLogger3000A03EU SmartLogger3000A01EU
Device Management
Max. Number of Connected Devices 80
Communication Interface
WAN WAN x 1, 10 / 100 / 1000 Mbps
LAN LAN x 1, 10 / 100 / 1000 Mbps
RS485 COM x 3, 1200 / 2400 / 4800 / 9600 / 19200 / 115200 bps, 1000 m
MBUS MBUS x 1, 115.2 kbps, Compatible with PLC No MBUS Communication Interface
LTE(FDD) : B1,B2,B3,B4,B5,87,88,820
2G /3G /4G" DC-HSPA+/HSPA+/HSPA/UMTS : 850/900/1900/2100 MHz
GSM/GPRS/EDGE: 850/900/1800/1900 MHz 2
Digital / Analog Input / Output DI x4, DO x 2, Al x 4
Active DO 12V, 100mA (connection with relay, sensor)
Communication Protocol
Ethernet Modbus-TCP, IEC 60870-5-104
RS485 Modbus-RTU, IEC 60870-5-103 (standard), DL / T645
Interaction
LED LED Indicator x 3 - RUN, ALM, 4G
WEB Embedded Web
uUsB USB 2.0 x 1
APP Communication by WLAN for Commissioning
Environment
Operating Temperature Range -40°C ~ 60°C (-40°F ~ 140°F)
Storage Temperature -40°C ~ 70°C (-40°F ~ 158°F)
Relative Humidity (Non-condensing) 5% ~ 95%
Max. Operating Altitude 4,000 m (13,123 ft.)
Electrical
AC Power Supply 100 V~240V, 50 Hz / 60 Hz
DC Power Supply 12V /24V
Power Consumption Typical 8 W, Max. 15 W
Mechanical
Dimensions (W x H x D) 225 x 160 x 44 mm (8.9 x 6.3 x 1.7 inch, without mounting ears and antenna)
Weight 2kg (44 1b.)
Protection Degree 1P20
Installation Options Wall Mounting, DIN Rail Mounting, Tabletop Mounting

*1: When putting inside metal box, extended antenna will be needed.
*2: For recommended carriers list and details on supported frequencies, please contact local distributors.

Version No.:04-(20201006) SOLAR.HUAWEI.COM/EU/



FusionSolar Smart PV Management System Q)

HUAWEI

Better experience Energy visualization Smart O&M

e One APP for all access procedure e KPI Dashboard, centralized management of ® One-screen mgmt. of site, personnel, status
e Auto-detection of local devices mugiﬁle lPlaTtS o e One-click ticket dispatching & site navigation
. L ° odule-teve .m9n| oring . e Online Smart I-V Curve Diagnosis, 15mins
e Module auto-mapping within 5s e Report subscription and real-time alarm push required for a 100MW plant diagnosis
Networking

> (7 g\
Router A Base station
WLAN Fast Ethernet 4G/3G/2G
B 463626 B
——
n ' RS485 n RS485 J
«D»
Smart string inverter Smart string inverter SmartLogger Smart string inverter

IRAS: 01 - (202004)



FusionSolar Smart PV Management System Q)

HUAWEI

Do

FusionSolar

Category Function Web APP
PV Plants List
Homepage
Add Plant
Plant Report
Report Inverter Report
Management
Battery Report
Device Details
Device Remote Parameter Setting
Management

Remote Optimizer Search
Real-time Status
Alarm Management
Intelligent O&M

Task Management

Smart IV-Curve Diagnose

KPI Dashboard KPI Dashboard
Energy Flow
Homepage of Energy Management
Single Plant Plant Layout
Kiosk Mode

Plant Management

System Setting
Company Management

Demo Demo Site
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EasylLogic™ PM2200 series
User Manual

NHA2778902-02
03/2018

EasyLOQij PM2200

Schneider

www.schneider-electric.com a E I ectric



Introduction

Introduction

Meter overview

Meter Features

The PM2200 series meters are digital meters that offer comprehensive 3-phase
electrical instrumentation and load management facilities in a compact and rugged
package.

The meters offer value for the demanding needs of your energy monitoring and
cost management applications. All meters in the PM2200 series range comply with
Class 1, or Class 0.5S accuracy standards and feature high quality, reliability and
affordability in a compact and easy to install format.

The PM2200 series meter supports many features, a few of the features are listed
below:

» Self guided LCD display and navigation

« Energy accounting and balancing

* Measurement of both True PF and Displacement PF

+ Active, reactive, and apparent energy readings

* Min/Max values of instantaneous parameters with timestamp.

+ Cyber security: The meter enables disabling the RS-485 port through front
panel keys against unauthorized access. This feature can also be used for
toggling between the RTU devices in case of limited availability of nodes in
software system.

+ Snap: The meter feature includes a snapshot of average voltage, average
current, total active power, and delivered energy.

» Suppression current: This is the minimum current at which the meter starts
functioning. The meter can be configured to disregard the measurement of
induced / auxiliary load current in the circuit. The suppression current
selection can be done through the front display and through communication.
The suppression current range is from 5 mA to 99 mA. The meter shows
measurement if applied value is above the suppression value. The default
suppression current is 5 mA.

You can use the meter as a stand-alone device, but its extensive capabilities are
fully realized when used as part of an energy management system.

For applications, feature details and the most current and complete specifications
of the PM2200 meters, see the EasyLogic PM2000 series technical datasheet at
www.schneider-electric.com.

Feature summary

Parameter PM2210 PM2220 PM2230
Accuracy Class for Wh Class 1 Class 1 Class 0.58
Accuracy Class for VARh 1.0 1.0 1.0
Sampling rate per cycle 64 64 64
Current: v v v

* Per-phase and 3 phase average

»  Calculated neutral current
Voltage: v v v

* VL-N-per-phase and 3 phase average

¢ VL-L - per-phase and 3 phase average

10
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Parameter PM2210 PM2220 PM2230
Power Factor True PF True PF True PF
*  Perphase and 3 phase total Displacement PF Displacement PF
Frequency v v v
Power: v v v
+ Active power (kW) - Phase wise and total
»  Apparent power (kVA) - Phase wise and total
* Reactive power (kVAR) - Phase wise and total
3 Phase unbalance Current Current Current
Voltage Voltage
Demand parameters (kW, kVA, kVAR, I) v v v
+ Lastdemand (no timestamp)
* Presentdemand
* Predictive demand
* Peak demand: Timestamp for peak demand+1
Energy: kWh, kVAh, kVARh (4 Quadrant) Delivered Delivered Delivered
» Delivered (Import / Forward) Received Received Received
* Received (Export / Reverse) Total*1 Total*1
Net*1 Net*+1
Last cleared (Old)*1 Last cleared (Old)*1
THD: v v v
+ \Voltage L-N
* Voltage L-L
*  Current per phase
Individual Harmonics — Up to 15th individual Up to 31st individual
harmonics harmonics
Min / Max with timestamp — v v
* VL-Laverage
* VL-Naverage
»  Current average
+  Frequency
* Active power, Total
*  Apparent power, Total
* Reactive power, Total
»  Power factor, Total
Communication POP RS-485 Modbus RTU RS-485 Modbus RTU
Expandable Analog IO modules (1 input & 1 output) — — v
Expandable Analog IO modules (2 inputs & 2 outputs) — — v
Expandable Digital IO modules (2 inputs & 2 outputs) — — v
Data Logging — — 4
+ Energy (W, VA, VAR): Delivered / Received
+ Power: Active / Apparent / Reactive
+  Demand (W, VA, VAR, A): Last/ Present / Predictive
Retrofit — v v
For configuring legacy communication data models.
Snap — v v
Multi-tariff — —
Auto reset*! — v

*1 Indicates features that can be read through communication only.

NHA2778902-02
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Measured parameters

Energy

The meter provides bi-directional, 4-quadrant, Class 1/ Class 0.5S accurate
energy metering.

The meter stores all accumulated active, reactive, and apparent energy
parameters in nonvolatile memory:

*  kWh, kVARh, kVAh (delivered)
*  kWh, kVARh, kVAh (received)
*  kWh, kVARh, kVAh (delivered + received)
*  kWh, kVARh, kVAh (delivered - received)

Non Reset energy

Non Reset energy parameters are Wh, VAh and VARNh for both Del and Rec. Non
Reset energy parameters are available only on display in Diag page under
Maintenance.

These parameter values cannot be reset either through display or through
communication. These Non Reset energy values will overflow automatically when
they reach max value based on overflow limit.

NOTE: Non Reset energy parameters can only be cleared using command
Reset sub systems and meter initialization.

Command Accur_nulated Non R‘_eset Old energies
energies energies

Reset sub systems Clear Clear Clear

Initialization Clear Clear Clear

Reset all energies Clear No clear No clear (update with

Accumulated energies)

Reset all accumulated Clear No clear No clear (update with
energies Accumulated energies)

Demand

The meter provides last, present, predicted, and maximum (peak) demand values,
and a timestamp when the maximum (peak) demand occurred.

The meter supports standard demand calculation methods, including sliding block,
fixed block, rolling block, thermal and synchronized.

Peak demand registers can be reset manually (password protected).

Demand measurements include:
« W, VAR, VA demand total
*  Amps demand average

Instantaneous

The meter provides highly accurate 1-second measurements, average values,
including true RMS, per phase and total for:

* Per phase and average voltage (line-to-line, line-to-neutral)
+ Per phase and average current, and neutral current
NOTE: Neutral current is calculated.
« Per phase and total power (VA, W, Var)
» True and displacement power factor

12 NHA2778902-02
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Power quality

Data recording

Input/output

Other measurements

» System frequency

The meter provides complete harmonic distortion metering, recording, and real-
time reporting, up to the 15t harmonic for PM2220 and up to 31st harmonic for
PM2230 for all voltage and current inputs.

The following power quality measurements are available:

*  PM2220: Individual odd harmonics up to 15t order (Voltage and current, per
phase)

+  PM2230: Individual odd harmonics up to 31st order (Voltage and current, per
phase)

+ Total harmonic distortion (THD%) for current and voltage (displays line-to-line
or line-to-neutral, based on selected system configuration)

The meter stores each new minimum and new maximum value with date and
timestamp for all instantaneous values and for each phase.

The meter also records the following:
* Alarms (with 1s timestamping)
» Parameters configured for data logging
« Data, alarm history, and diagnostics logs

The meter supports optional input and output capabilities.

Additional measurements recorded by the meter include several timers.

These timers include:
* |/O timer shows how long an input or output has been ON.
* Operating timer shows how long the meter has been powered.

+ Active load timer shows how much time a load has been running, based on
the specified minimum current for the load timer setpoint setting.

Data display and analysis tools

Power Monitoring Expert

StruxureWare™ Power Monitoring Expert is a complete supervisory software
package for power management applications.

The software collects and organizes data gathered from your facility’s electrical
network and presents it as meaningful, actionable information via an intuitive web
interface.

Power Monitoring Expert communicates with devices on the network to provide:
* Real-time monitoring through a multi-user web portal
» Trend graphing and aggregation
« Power quality analysis and compliance monitoring
* Preconfigured and custom reporting

NHA2778902-02
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PowerScada Expert

See the StruxureWare™ Power Monitoring Expert online help for instructions on
how to add your meter into its system for data collection and analysis.

StruxureWare™ PowerScada Expert is a complete real-time monitoring and control
solution for large facility and critical infrastructure operations.

It communicates with your meter for data acquisition and real-time control. You can
use PowerScada Expert for:

+ System supervision
+ Real-time and historical trending, event logging and waveform capture
* PC-based custom alarms

See the StruxureWare™ PowerScada Expert online help for instructions on how to
add your meter into its system for data collection and analysis.

Meter configuration

Meter configuration can be performed through the display or PowerLogic™ ION
Setup.

ION Setup is a meter configuration tool that can be downloaded for free at
www.schneider-electric.com.

See the ION Setup online help or in the ION Setup device configuration guide. To
download a copy, go to www.schneider-electric.com and search for ION Setup
device configuration guide.

14
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STANDARD

« |[EC 62930:2017

- EN 50618:2014

« IEC/EN 60228 Class 5

« DIN VDE 0295 Class 5

« TUV Approvals R50495554
« RoHS compliant

ELECTRICAL CHARACTERISTIC

Nominal Voltage Uo/U

Max. DC voltage

AC Test Voltage

DC Test Voltage

Min. Surface resistance of
sheath

TEMPERATURE

Max. temperature at conductor

Temperature Range

TECHINCAL SPECIFICATION

SOLAR CABLE

(Photovoltaic Cable)

A

TUVRheinland

FRLSZH

mn
mn

#

-40°C 90°C

AC 1000/1000V,
DC 1500/1500V

1800V (conductor-conductor, non-
earth system, circuit not under load)

6.5 KV
15 KV

g
10Q

-40°C to + 120°C
-40°C to + 90°C

INSULATION
CONDUCTOR

JACKET

INSULATION
CONDUCTOR

JACKET

CABLE CONSTRUCTION

Conductor
Material

Fine wire stranded tinned copper
according IEC/EN 60228 Class 5

Halogen free, Copolymer Electron
beam cross-linked polyethylene
(XLPE)

Insulation Material

Halogen free, Copolymer Electron
beam cross-linked polyethylene
(XLPE) with FR-LSZH

Red or Black

Jacket Material

Jacket Color

See e et Resnce  Resstme o
(mm?) (mm) e (o) at 20°C at 20°C @ 30°C @ 60°C

(Q/km) (MQ/km) (IEC62930) (EN50618)

2.5 0.70 0.80 5.05+0.30 <8.21 2690 42 41

4 0.70 0.80 5.40+0.30 <485 2580 57 55

6 0.70 0.80 6.30+0.30 <325 2500 72 70

10 0.70 0.80 7.20+0.30 <1.95 2420 98 98

ORDER INFORMATION

Part Number Description Length Package
CB-1025AX PV Solar Cable, 62930 IEC131, H1Z2Z2-K, 1500 V, 1x2.5 mm?, (Black or Red) 100/500/1000 m. Box./Roll.
CB-1040AX PV Solar Cable, 62930 IEC131, H1Z22Z2-K, 1500 V, 1x4 mm?, (Black or Red) 100/500/1000 m. Box./Roll.
CB-1060AX PV Solar Cable, 62930 IEC131, H1Z22Z2-K, 1500 V, 1x6 mm?, (Black or Red) 100/500/1000 m. Box./Roll.
CB-1100AX PV Solar Cable, 62930 IEC131, H1Z22Z2-K, 1500 V, 1x10 mm?, (Black or Red) 100/500/1000 m. Box./Roll.

X=Color : B (Black), R(Red)

Add "-1"at the end of the P/N = 100 m / Box.e.g. CB-1040AB-1
"-5" at the end of the P/N = 500 m / Roll.e.g. CB-1040AB-5

LINK CATALOG
SOLAR CABLE 2022-2023
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CONNECTOR for SOLAR CABLE
(MC4 SERIES)

MC4 CONNECTOR (PAIR)

Compliant with MC4 Connector

Compatible Cable : 2.5 mm?, 4.0 mm?, 6.0 mm? and 10.0 mm? i Female pin
Rated Voltage : 1500V DC TOVRheiniand ——
Rate Currenrt : 40A, 55A

UV-resistance & Waterproof with Protection class IP68
High voltage carrying capacity

The connector can be used in the atrocious weather. Male pin

Stable automatic lock-system makes connectors open and close easily ‘}I
» The lock-clip has special designed to prevent personnel unlocked by hand. m
CB-1002A MC4 Connector (Pair) 1500V, TUV Standard, (2.5, 4.0 and 6.0 mm?) Negative (-)

Part Number 4G 85e
CB-1003 MC4 Connector (Pair) 1500V, TUV Standard, (10.0 mm?)

MC4 PANEL CONNECTOR (PAIR)

Compliant with MC4 connector Female pin Positive (+)
Compatible Cable : 2.5 mm?, 4 mm? and 6 mm?

Rated Voltage : 1500V DC TOVRheinland -
Rated Current : 50A ST,
UV-resistance & Waterproof with Protection class IP68

High voltage carrying capacity

Positive (+)

» The connector can be used in the atrocious weather. ) Male pin Negative (-)
+ Stable automatic lock-system makes connectors open and close easily ‘}I £
» The lock-clip has special designed to prevent personnel unlocked by hand. R
Part Number “aoe sse S
CB-1006A MC4 Panel Connector (Pair) 1500V, TUV Standard, (2.5, 4.0 and 6.0 mm?)

MC4 BRANCH, MC4 T-TYPE and MC4 FUSE CONNECTOR

Compliant with MC4 Connector

Compatible Cable : 2.5 mm?, 4 mm? and 6 mm? A-®
Rated Voltage : 1500V DC LLb
Rated Current : 30A, 50A
UV-resistance & Waterproof with Protection class IP67
A B c

High voltage carrying capacity
The connector can be used in the atrocious weather.
Stable automatic lock-system makes connectors open and close easily

-40°C 85°C
Part D ti Fi Rated
Number escription igure Current 5
CB-1004 MC4 Y Branch, 2 to 1 Connector (Pair), 1500V, TUV Standard
CB-1008 MC4 T-Type, 3 to 1 Connector (Pair), 1500V, TUV Standard

3OA

B
CB-1010 MC4 T-Type, 4 to 1 Connector (Pair), 1500V, TUV Standard C 50A _
CB-1014 MC4 Y-Branch Cable with Connector (Pair), 1500V, TUV Standard D 30A
CB-1020 MC4 Fuse Connector, w/15A fuse, 1500V, TUV Standard E 15A E

PATCH CORD SOLAR CABLE

» Cable : 4 mm? and 6 mm? with MC4 Connector A

 Rated Voltage : 1500V DC

» Rated Current : Connector 40A , Cable 42A , 57A

» UV-resistance & Waterproof with Protection class IP68

» The connector can be used in the atrocious weather.

« According IEC 62930:2017, IEC/EN 60228 Class 5
TUV Approvals and RoHS compliant

TOVRheinland

-40°C 90°C

Part Number Description

CB-5054B-XX Patch Cord Solar Cable (BLACK) 4.0 mm? w/MC4

CB-5054R-XX Patch Cord Solar Cable (Red) 4.0 mm? w/MC4

CB-5056B-XX Patch Cord Solar Cable (BLACK) 6.0 mm? w/MC4

CB-5056R-XX Patch Cord Solar Cable (Red) 6.0 mm? w/MC4

XX=03:3m.,05:5m.,10:10m., 20 : 20m., 30 : 30m., 50 : 50m. LINK CATALOG / 02
SOLAR CABLE 2022-2023

* Available other length on request.



TOOL for SOLAR CONNECTOR

CB-1084 MC4 Crimping Tool for MC4 Connector
CB-1086 MC4 Spanner for MC4 Connector B
A B

SOLAR CABLE & CONNECTOR SOLUTION

F M CB-1002A
CB-1002A F M (M+F)
(M+F)

CB-1040AB CB-1040AR

CB-1040AB

CB-1040AR
CB-1002A M _
(M+F)

CB-1004 CB-1014
(M+F) (M+F)
CB-1002A F M
(M+F)
OPTION
PV Fuse Holder |
CB-1040AB ‘ ‘ _‘ . ]
mw e
- Or
CB-1002A PV Fuse Holder CB-1006A oo
(M+F) (M+F)

Distributed by =

© 07/2022 LINK ASIA LIMITED, All Rights Reserved
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Y THAI-YAZAKI ELECTRIC WIRE CO., LTD.

TWO PACIFIC PLACE BUILDING

142 Sukhumyvit Road, Klongtoey Subdistrict, Klongtoey District, Bangkok 10110 Thailand

Tel. 0-2653-2550 Fax : 0-2653-2613, 0-2653-2614

DATE : January 21, 2015

PRODUCT NAME : FD-0.6/1KV-CV
SPEC. NO. : TYSS 2965 S 01-G/R2

SPECIFICATION FOR

0.6/1(1.2) KV
XLPE Insulated PVC Sheathed

Flame Retardant Power Cable

BY. 4—%/ APP.

(Somchai Chanthorn) ( )
MANAGER, Cable Design Section CUSTOMER
N L

(Suchada Padungpien)

MANAGER, Development Department



g THAI-YAZAKI ELECTRIC WIRE CO., LTD.

DESIGNATION : FD-0.6/1KV-CV
SPEC NO. TYSS 2965 S 01-G PAGENo. 1 OF 11

REV No. 2

1. Scope .

This specification covers 1000V copper conductor cross-linked polyethylene (XLPE) insulated
polyvinyl chloride (PVC) sheathed flame retardant power cable.

The cable shall be in accordance with IEC 60502-1 : 2004 and Amend.1 : 2009.

The finished cables shall meet the vertical tray flame test requirements per

1EC 60332-3-24; Category C.

2. Conductor

For size < 6 mm? :

The conductor shall be non-compacted concentric stranded uncoated annealed copper conductor
in accordance with IEC 60228 : 2004, Class 2.

The direction of lay shall be left-hand (S) lay.

For size 2 10 mm? :

The conductor shall be compacted concentric stranded uncoated annealed copper conductor in |
accordance with IEC 60228 : 2004, Class 2.

The direction of lay shall be left-hand (S) lay in the outermost layer.

3. Imsulation

- The insulation shall be cross-linked polyethylene (XLPE) compound meet the requirements of
IEC 60502-1 : 2004.
The average thickness of the insulation shall be not less than that given in Table 2.
The minimum thickness shall not fall below the value in Table 2 by more than 10 % plus 0.1 mm.

4. Cabling (For multi-cores only)
The individual insulated cores shall be cabled together with suitable filler to give the
completed cable a substantially circular cross section.
The direction of lay shall be left-hand (S) lay.
A suitable binder tape shall be applied helically over the cabled core.




g THAI-YAZAKI ELECTRIC WIRE CO., LTD.

DESIGNATION : FD-0.6/1KV-CV
SPECNO. TYSS 2965 S 01-G PAGE No. 2 OF 11
REV No. 2

5. Core Identification

The cores shall be identified by color, as follows :
Single-core : white

2-cores : blue, brown

3-cores : brown, black, grey

4-cores : blue, brown, black, grey

5-cores . blue, brown, black, grey, green/yellow

{White color is natural color of XLPE insulation)

6. Sheath
The sheath shall be sunlight resistant and flame retardant polyvinyl chloride (PVC) compound
meet the requirements of IEC 60502-1 : 2004, ST2.
The average thickness of the sheath shall not be less than that given in Table 2.
The minimum thickness shall not fall below the value in Table 2 by more than 20% plus 0.2 mm.
The color of the sheath shall be black.

7. Marking on Cable

The marking items shall be marked with suitable means throughout the length of cable.

1. Manufacturer's name and trade mark "~ THAI YAZAKI"

2. Year of manufacture

3. Flame retardant “FD"

4. Rated circuit voltage "0.6/1KV"

5. Type of insulation "XLPE"

6. Type of cable "POWER CABLE"

7. Number of cores and size of conductor

8. The continuous reel length marking (in figure) shall be made on the sheath at every 1 meter
(For size = 25 mm?)

8. Test and Properties
The cable shall be meet the requirements in Table 1 and Table 2, when tested in accordance
with IEC 60502-1 : 2004 and Amend.1 : 2009, IEC 60228 : 2004 and
IEC 60332-3-24; Category C.




W THAI-YAZAKI ELECTRIC WIRE CO., LTD.

DESIGNATION : FD-0.6/1KV-CV
SPECNO. TYSS 2965 S 01-G PAGE No. 3 OF 11
REV No. 2

9. Packing

The cable shall be placed on non-returnable wooden reels.

The reels shall be covered with suitable covering to provide the cable with physical protection
during transportation and during ordinary storage and handling operations.

Each reel shall be clearly marked as follows.

Designation "FD-0.6/1KV-CV"

Number of cores and size of conductor

Cable length

Gross weight

Manufacturer's name and trade mark * W€ THAI YAZAKI"

Rolling direction of reel

AN G o

Other required matters




W THAI-YAZAKI ELECTRIC WIRE CO., LTD.

DESIGNATION FD-0.6/1KV-CV

SPECNO. TYSS 2965 S 01-G PAGE No. 4 OF 11
REV No. 2

Table1

Routine Test

Maximum conductor resistance, Ohm/km

................................... specified in Table 2
AC test voltage for 5 minutes, kV

The number of length to be tested shall be decided by agreement between the purchasers

(or its representative) and the manufacturer or shall be 10 % of the number of lengths in
the contract.

Sample Test
FCONSIUCHON 1ouvevevvieerereserrrressenesasensneasasasssenereresnaseansnanannnsna... Specified in Table 2
**Hot set test at 200 °C = 3 °C for XLPE
Maximum elongation under 1oad (%) ....ccoevevrvrecrninriccseniernees 175
Maximum permanent elongation after cooling (%6)................cceccu15

*The test shall be made on one length from each manufacturing series of the same size of cable,

but shall be limited to not more than 10 % of the number of lengths in the confract,
as specified in IEC 60502-1 : 2004.

**The test shall be made on samples taken from cables manufactured for the contract, on the
following basis, as specified in IEC 60502-1 : 2004.

Cable Length Number of
Multi-core cables Single-core cables samples
Abaove Up to and including Above Up to and including
(km) (km) (km) (km)
2 10 4 20 1
10 20 20 40 2
20 30 40 60 3
etc. etc. etc.
Type Test

This cable shall be tested as followed :

- Flame retardant tested according to IEC 60332-3-24; Category C.
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DESIGNATION FD-0.6/1KV-CV
SPEC NO. TYSS 2965 S 01-G PAGE No. 5 OF 11
REV No. 2
Table 2
No. of Size Conductor | Conductor | Insulation | Sheath Overall | Conductor | Weight of | Standard
core strands diameter thickness | thickness | diameter | resistance cable packing
mminimum approx. nominal | nominal | approx. at 20°C approx, length
maximum
(mm’) (wire) (mm) (mm) (rnm) (mm) | (Ohm/km) | (kg/km) (m)
1 1.5 7/0.53 1.59 0.7 1.4 6.3 12.1 50 500
1 2.5 7/0.67 2.01 0.7 1.4 6.8 741 65 500
1 4 7/0.85 2.55 0.7 1.4 7.3 461 80 500
1 6 7/1.04 3.12 0.7 14 1.9 3.08 110 500
1 10 6 3.80 0.7 1.4 8.4 1.83 150 500
1 16 6 4.80 0.7 1.4 9.4 1.15 210 500
1 25 6 6.00 0.9 1.4 11.0 0.727 310 500
1 35 6 7.10 0.9 1.4 12.0 0.524 400 500
1 50 6 8.30 1.0 1.4 13.5 0.387 550 500
i 70 12 9.90 1.1 1.4 15.5 0.268 750 500
1 95 15 11.70 1.1 1.5 17.5 0.193 1000 500
1 120 18 13.20 1.2 1.5 19.0 0.153 1300 500
1 150 18 14.60 1.4 1.6 21 0.124 1500 500
1 185 30 16.30 1.6 1.6 23 0.0991 1900 500
1 240 34 18.70 1.7 1.7 26 0.0754 2500 500
1 300 34 20.90 1.8 1.8 29 0.0601 3100 500
1 400 53 23.50 2.0 1.9 32 0.0470 3900 500
1 500 53 26.70 2.2 2.0 36 0.0366 5000 500
1 630 53 30.30 24 22 40 0.0283 6500 500
1 800 53 34.10 2.6 2.3 45 0.0221 8000 500
1 1000 53 39.50 2.8 24 51 0.0176 10500 300
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FACT SHEET

** PRECISE

Description
AC / DC Distribution Board
24 kV Switchgear
MDB Type test
MDB Non type test
Unit Substation
Metal Enclosure for RMU and Metering Cubicle Type I

Junction Box

v, e
Precise Electro-Mechanical Work Co.,Ltd. w PR Ec I S E

103/2-1 Moo 6, Tiwanon Road, Banmai,Muang www.precise.co.th
Pathumthani 12000 Thailand.

Tel : 02961 4501 Fax: 02961 4500
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i ~ AC/DC Distribution Board

AC / DC Distribution Board is used in substation of the PEA, MEA and EGAT.
Precise has designed and manufactured according to the standards of three institutions.

)AOUAUS:UUIWWA AC/DC |UumnTrmuTuamUIvs/vs/waamsIsthdounumn nsiwwaunAsraou a:n1siwwune
wanIKaUs:INATNe Tnenawslssldooniuuna: mammummsmunmnumvaun\] 3 anmUuminang

AC Distribution Board

AC Distribution Board gets power from the Station Service
Transformer and power supply to the load on AC in substation

such as lighting, air conditioning and power supply to the = aj
charger to recharge the battery. E E a
E -
Technical data E E 3 -
=3 maf
Description AC Distribution board o :1: -
Rated voltage (VAC) 400/230, 416/240
Rated frequency (Hz) 50
Rated current (A) Up to 1,000
Degree of protection IP4X
Standard thickness (mm.) 20-25
Standard |IEC Standard or

Requirement customer

DC Distribution Board

DC Distribution Board gets power from the changer and i
battery. And then the power supply to the load on DC in L] -
substation such as Protection Relay and devices in the control = = = =

system and protection systems. Bl

0

Technical data
- - ==: |11
Description AC Distribution board
1
Rated voltage (VDC) 220,125, 110, 48 Ty
Rated current (A) Up to 630
Degree of protection IP4X
Standard thickness (mm.) 20-25
Standard IEC Standard or

Requirement customer

>
Precise Electro-Mechanical Work Co.,Ltd. w PR Ec I S E

103/2-1 Moo 6, Tiwanon Road, Banmai,Muang
Pathumthani 12000 Thailand.

Tel : 02961 4501 Fax: 02961 4500
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24kV Switchgear

SCOPES

1.1 This specification describes the design, manufacture, test, delivery of
24KV high voltage metal clad switchgear.

1.2 This specification covers only the general description of the switchgear.

APPLICATION STANDARDS
2.1 Each equipment will be designed, manufactured and tested in accordance
with the requirements of the current issues of the IEC standards.
2.2 This switchgear has been certificated and ensured by according to IEC standard.

I 62271-100

IEC 61869-2

SERVICE CONDITIONS

3.1 Ambient temperature : Max.40°C, Min.-5°C (without ice and frost)

3.2 Humidity : 45% to 85% (without condensation)

3.3 Altitude : From sea level up to 1000 m.

3.4 Service location : Indoor (without flammable or corrosive gas, oil and dirt)
RATINGS

4.1 Switchgear and VCB Ratings

e

Applied standard IEC 62271-200 IEC 62271-200
LSC (Loss of service continuity category) LSC2B-PM LSC2B-PM
Power Frequency(iminy Main Circuit 50KV/125kV BIL 50KV/125kV BIL
Impulse(l.2x50us) Auxiliary Circuit 2KV/5KV BIL 2kV/5KV BIL
Rated short time Main Circuit 12.5kA/3s 16kA/3s 25kA/3s
ithstand t
withstand curren Earthing Switch 12.5kA/3s 16kA/3s 25kA/3s
Protection Degree IP4X IP4X

Precise Electro-Mechanical Work Co.,Ltd. % PR ECIS E

103/2-1 Moo 6, Tiwanon Road, Banmai,Muang
Pathumthani 12000 Thailand.

Tel : 02961 4501 Fax: 0 2961 4500
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24kV Metal-Clad Switchgear
Type HICLAD-20J

HICLAD-20J

HICLAD-20J is the so-called factory-assembled and type-tested
indoor type 24kV Metal-Clad Switchgear, assembled by
Precise Group under rigorous quality control and passed
the careful verification tests. It is designed to accommodate
high-performance MEIDENSHA's vacuum circuit-breaker which
has been designed and manufactured in accordance with
IEC60056 (IEC62271-100). The switchgear itself conforms to
IEC60298 (IEC 62271-200), and all primary components used
therein are in accordance with the relevant IEC Standards.

Technical data
Description 24 kV

Rated normal current, at special site and service conditions:

- for Main bus bar, incoming feeder and capacitor bank (A) 2,000

- for outgoing feeder (A) 630 - 1,250

- for station service transformer (A) 6
Rated short time withstand current (kA) 25
Rated peak withstand current (kA) 63
Rated duration of short circuit (sec) 1
Degree of protection for control unit and auxiliary equipment IP4X
Degree of protection for cubicle and between compartments IP4X
Power supply voltage for closing and tripping coils (VDC) 125
Nominal voltage (kV) 22
Maximum voltage rating (kV) 24
Power frequnecy (Hz) 50
Number of phases 3
Power frequency withstand voltage (kV)

- Phase to earth and between phases 50

- Across open switching device and isolate distance 60
Lightning impulse withstand voltage (kV)

- Phase to earth and between phases 125

- Across open switching devices and isolated distance 145
Main busbar copper cross-section areas (sg.mm) (80x10) x 2
Earth busbar copper cross-section areas (sg.mm) 30x5

% PRECISE

Precise Electro-Mechanical Work Co.,Ltd.
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Main Distribution Board Type tested

certificate by Legrand

XL3 4000-6300 ENCLOSURES

fogUs:aunisnidugounuvad PRECISE Tuniswans) Main Distribution Board (MDB) TRAugnAn
Tudaquuusne 163U License vodusdn Legrand Tumswang MDB su XL 4000-6300

BlFWIUN1SSUSEIUIMSITIU IECE1439-1&2 dnSU Circuit Breaker AlGAo Legrand (Biticino)

FlAWUN1SUSEILIMSNITIU IEC 60947-2 lla: IECE0898-1

Freedom of joining

xL3 4000-6300 voNIUUFOUKHAN Modular @USnIBoUsDF AN
AuntNIIaAUTN Bua=nonmani1sAoRlusUluumANaEosvIn
Jrynavodnnvodwunoag

UAVodR nsiou Busbar fug XL 4000-6300 awnsarildnainkatesuiuu
Choice of distribution (copper or aluminium)
Depth (mm)
475 725 975
Transfer Horizontal busbars Horizontal
busbar atthe top or bottom busbar at back
of the enclosure of enclosure
475
725 = i
Side-mounted husbar‘ Vertical busbar | Side-mounted
975 A ealiavs S Sidtbeie
Specifications

XL® 4000-6300 ENCLOSURES

Insulation class
Short - circuit resistance lcw *

Fire resistance according to IEC60695-2-1

Protection against Without door
Solid bodies and liquids With door
Protection against Without door
Mechanical impact With door

Equipment width
Total width

Hight with faceplate
Total height

Total depths
Colour

Conformity to standards

1
110 kA 1S
750 oC 5s and 960 oC for active parts
IP30
IP55
IPO7
1PO8
24 modules 36 modules cable sleeve
725 mm 975 mm 475 mm
1800 mm
2000 mm
475,725 and 975 mm
RAL 7035
IEC61439-18&2

*uagnfudouus:nou gunsnilla=vunn Busbar

Precise Electro-Mechanical Work Co.,Ltd.
103/2-1 Moo 6, Tiwanon Road, Banmai,Muang
Pathumthani 12000 Thailand.

Tel : 0 2961 4501 Fax: 0 2961 4500

Il legrand’ blicIng % PRECISE



FACT SHEET Main Distribution Board

(MDB)

Main Distribution Board (MDB)

AAOUAUS: UUIV\/vxhhan (MDB) |Uum|uunszTus uuNSIIWWA Ei’]U’]SﬂU’]HH’]EJUUG’]U'mE)IV'mOUﬂUILJUTF‘IS\]m vunlkny @unsn
nomuanoomdumouq nmumvaumomnuaouuuua doudnu Mlka=nonTunIsunia=vUENy UoNINTENTNNSINN:EOIS-UNgOINNA
WosourinuinAUSoU InswanaNIuIKENKUNWUVUSUVUNA 1.5-3 Daaiuns InuanunsnooniuudTfniundufiednisvesgnAn
AuUs:INNARAINTglUazN8UONaNANS

Main Distribution Board (MDB) is the main board used to in electricity distribution system by connecting many units to
formulate a big board structure which is able to dissemble separately as parts at the side of the board both in upper part
and lower part, it is very convenient to lift or to remove. Moreover ventilation channel is prepared for heat transfer. The Main
Distribution Board is made of thick iron sheet, which is run through forming process; size 1.5-3 millimeter and the board
can be designed according to customer’s requirement which installation of indoor type and outdoor type are both available.

AnouAus:uuIwWanandnSunielu-uenonnis Main Distribution Board Indoor-Outdoor type

DugIuUWWARSUTWILNINHJaNUausUIsIc réonPounDRTdnu  Itis the main board which receives input power from lower
Mol SudwnanssauiwiInenolJluinu 600 VAC Tdnulnens  voltage transformer or secondary winding for general functional
fuldnaidunaluonAnsinunzdnSuinuRnsnouAUs:UUIW  Purpose which has rated voltage not exceeded 600 VAC
WaUn —1Unad9s NNASUIY 15U AouAUNIsUnnazidnouasiwwna  which installed indoor -outdoor and it is suitable for power
nouquuomosﬁuﬁq s:quv\/aquﬁ\;\m S=UUIENEIIVOINDY control system-switch control as fieldwork such as switch

nuu Ko yunoluRdossTREIuUegIndnuAUnJoadlwia  control of water pump, electricity of sport arena, lighting system
of roads or general works which require Main Distribution Board
installed near transformer.

Description Indoor-Outdoor type
Rated voltage (VAC) 400/230, 416/240
Rated frequency (Hz) 50
Rated current (A) Up to 2,000
i \ Degree of protection IP4x-IP54
. Standard thickness (mm.) 20-30
> ,_.: Material Steel or Stainless Steel

% PRECISE
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i - Unit substation

Construction and Feature

Unit Substation are designed for support Spec. of MEA and
PEA to be usable 12 kV, 24 kV and 33 kV. Which is completely
weatherproof designed, suitable for outdoor tropical climate.
It is unaffected by moisture, dust, condensation and vermin
proof. The cubicle is made steel sheet having the thickness
3-4 mm. Metal surface coating with polyester powder paint.

HV/LV Prefabricated Substation Type US-24-2 Technical data
for Transformer 24 kV 500 kVA MEA SPEC.
NO. 105(11'2012) Description us-24-2
Rated voltage (kV) 24
Weight & Dimension Frequency (Hz) 50
Transformer PRECISE
Description US-24-2 Power rating (kKVA) 500
Length (mm.) 3,000 HV switchgear Ormazabal or Schneider
Width (mm.) 1680 Rated current
Height (mm.) 2,595 - Busbars (A) 630
Weight of empty enclose (kg.) < 2,000 - Feeders (A) 630 (L), 200(P)
Weight of HV switchgear (kg.) 290 Short time current (kA) 16
Weight of Transformer (kg.) <4500 Power frequency (kV) 50/60
Weight of LV switchgear (kg) <200 Lightning impulse (kVpeak) 125145
LV switchgear PRECISE/Legrand
Rated voltage (V) 400
Rated current (A) 250/400/800
Compact Unit Substation (IEC 62271-200) Technical data
for Transformer 24-36 kV up to 1,000 kVA
MEA & PEA Specification Description
Rated voltage (kV) 24/36
Weight & Dimension Frequency (Hz) 50
Transformer PRECISE or equivalent
Description 24 36 Power rating (kVA) 500 —1,000
Type designation PMA PMA PPA HV switchgear (RMU) SEL S.p.A or equivalent
28-15/26 30-19/26 33-25/31 Rated current
Transformer (KVA) 500 1,000 1,000 - Incoming/Outgoing (A) 630
Length (mm.) 3000 3200 3500 - Feeders (A) 200
Width (mm.) 1700 2100 2700 Short time current (kA) 16 —1s
Height (mm.) 2600 2600 3100 LV switchgear (MCCB) PRECISE/Legrand
Weight of housing (kg.) <2500 <3000 <4000 Rated voltage (V) 400
Total weight complete set (kg) <6000 <7000 <8500 Rated current (A) 800/1,600

% PRECISE
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FACT SHEET Metal Enclosure for RMU and

Metering Cubicle Type i

Metal Enclosure for RMU and Metering Cubicle Type Il

Construction and features :

Metal-enclosure for Ring Main Unit and Meteing Cubicle Type Il are
designed for support SPEC. NO. 163 :01-2011 of MEA to be usable
12824 kV. which is completely explode tight weatherproof designed,
IP54 suitable for outdoor tropical climate. It is unaffected by

moisture,dust, condensation and vermin proof.

That is type tested simulation internal arc fault witness by MEA
committee.

The cubicle is made from galvanized steel sheet having the thickness
3 mm. Metal surface coating with polyester powder paint colour RAL
9002.

The enclosure is separated by sheet steel partition on the three section:
1. High voltage switchgear type RMU section
2. High voltage switchgear type metering section

3. Ventilation section

24KV Indoor Metal | Enclosed Swiychgear
with meteri

ventilation

24KV Ring Main Units

Fondand | W
400 A 400 A 20”0:

I
..‘_HJ =M - Jx J7 v

MEA Source 1 3P 1000 KVA 24KV /415
MEA Source 2 (O)r—=
Dimensions :
.
1600 3360
g
120 80 80 . A (80
450
9| I D
7 s / .
g g
g | : | 0
IMeterboxhanger é
land conduit suppol Swinghandle b=
e
3
i
o
= .
L | T Unit: mm
o Base Channel 75 x 40
1400 1400 400 1490 H
= Weight :1,500 kg.

%% PRECISE
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Junction Box

Junction Box

Junction Box is the terminal joint of power generated from

secondary winding of instrument transformer (Current P

Transformer (CT) and Voltage Transformer (VT)) which are ‘

installed in switchyards and wiring form MDB to Control Room

further as Junction box is an outdoor type. Q
i

naouwniwwA \
Junction Box IDugnrioanevedwAunensunfanDvedrijoiUa
Indauliodn (CT, VT) BuanavagTuarulniwiin (switchyards)
ieIAuaBRaNsNgrosnouAusal Bug Junction box 10UE —
drSuldnisuanainis

Overall Dimension

. Dimension (mm.)
Type of Junction Box

W L H
PT1:PT 3 ph 3 Cores 800 250 550
PT2 :PT 3 ph 2 Cores 800 250 550
PT3:PT 1ph 3 Cores 450 250 400
PT4 :PT1ph 2 Cores 450 250 400
CT1:CT 3 ph 6 Cores 1,000 250 900
CT2:CT 3 ph 5 Cores 1,000 250 900
CT3:CT 3 ph 4 Cores 1,000 250 900
CT4:CT1ph 6 Cores 550 250 400
CT5:CT1ph5 Cores 550 250 400
CT6 : CT 1ph 4 Cores 550 250 400

% PRECISE
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