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SMA ENERGY METER-US
(EMETER-US-50 - ES103 LR CCT1U)
Installation Manual

LEGAL INFORMATION

IMPORTANT: BY USING THIS PRODUCT, YOU
AGREE TO BE BOUND BY THESE TERMS AND
CONDITIONS.

DO NOT USE YOUR PRODUCT UNTIL YOU
HAVE READ THESE TERMS AND CONDITIONS.
IF YOU DO NOT AGREE TO THESE TERMS AND
CONDITIONS, DO NOT USE YOUR PRODUCT.

A. TERMS OF WARRANTY - Please Read

Carefully
1. WARRANTY

This SMA Energy Meter US (“Product”) is subject
to the applicable Limited Factory Warranty (which
may be downloaded at https://www.sma-america.
com/service-support/downloads and which may
be amended, modified, updated by SMA and/or

its affiliates at any time from time to time without
notice) in effect at the time of your purchase of
such Product. SMA Solar Technology America LLC
(“SMA”) and its affiliates do not authorize any per-
son (including without limitation employees) or en-
tity (including without limitation agents, distributors
and resellers) to assume or create for it any other
obligation or liability in connection with the Product.

2. WARRANTY DISCLAIMER

THE WARRANTIES EXPRESSLY SET FORTH IN
THE APPLICABLE LIMITED FACTORY WARRAN-
TY AT THE TIME OF YOUR PURCHASE OF THIS
PRODUCT ARE THE EXCLUSIVE WARRANTIES
MADE BY SMA WITH RESPECT TO THE PROD-
UCT AND ARE THE SOLE AND EXCLUSIVE
REMEDY FOR BREACH OF WARRANTY. SUCH
LIMITED FACTORY WARRANTY IS EXPRESSLY
IN LIEU OF AND EXCLUDES ALL OTHER WAR-
RANTIES, CONDITIONS AND OBLIGATIONS

OF ANY KIND WHATSOEVER, EXPRESSED OR
IMPLIED, WHETHER STATUTORY OR OTH-
ERWISE, INCLUDING BUT LIMITED TO, ANY
IMPLIED WARRANTIES OF MERCHANTABLE
QUALITY, TITLE, MERCHANTABILITY, FITNESS
FOR A PARTICULAR OR INTENDED PURPOSE,
NONINFRINGEMENT OR ANY REPRESENTA-
TION OR WARRANTY ARISING FROM COURSE
OF PERFORMANCE, COURSE OF DEALING,
USAGE OR TRADE PRACTICE. EXCEPTAS SET
FORTH IN THE APPLICABLE LIMITED FACTORY
WARRANTY, YOU ACKNOWLEDGE AND AGREE
THAT SMA IS PROVIDING THE PRODUCT AND
OTHER RELEVANT SMA'S MATERIALS TO

YOU “AS IS” AND “WHERE IS” WITHOUT ANY
EXPRESS OR IMPLIED WARRANTY OF ANY
KIND WHATSOEVER FROM SMA. NOTHING
CONTAINED IN THIS INSTALLATION MANUAL
OR OTHER DOCUMENTATION SHALL BE CON-
STRUED TO CREATE AN EXPRESS WARRANTY
OF ANY KIND WHATSOEVER WITH RESPECT
TO THE PRODUCT.

3. LIMITATION OF LIABILITY

SUBJECT TO THE APPLICABLE LIMITED FAC-
TORY WARRANTY AT THE TIME OF YOUR PUR-
CHASE OF THIS PRODUCT AND TO THE MAX-
IMUM EXTENT PERMITTED BY APPLICABLE
LAW, IN NO EVENT SHALL SMA'S AGGREGATE
LIABILITY TO YOU OR THIRDPARTY CLAIMING
THROUGH YOU — WHETHER BASED UPON
CONTRACT, TORT, EQUITY, NEGLIGENCE,

MISREPRESENTATION OR ANY OTHER LEGAL
CONCEPT - FOR ANY CAUSE OR ANY CLAIM
OR ANY DAMAGES OF ANY KIND RELATED

TO OR ARISING OUT OF OR IN CONNECTION
WITH THE PRODUCT EXCEED THE AMOUNTS
PAID OR PAYABLE FOR THIS PRODUCT UNDER
THE RELEVANT PURCHASE AGREEMENT. THE
FOREGOING LIMITATIONS WILL APPLY EVEN

IF THE ABOVE STATED REMEDY FAILS OF ITS
ESSENTIAL PURPOSE.

UNDER NO CIRCUMSTANCES SHALL SMA,

ITS AFFILIATES, SUPPLIER, MANUFACTURER,
AGENTS OR PRINCIPALS BE LIABLE TO YOU
UNDER ANY LEGAL THEORY, WHETHER IN

AN ACTION BASED ON A CONTRACT, TORT
(INCLUDING NEGLIGENCE AND STRICT LIABIL-
ITY) OR IMPOSED BY CASE LAW OR STATUTE
OR OTHERWISE, HOWEVER ARISING, FOR
ANY PUNITIVE, INDIRECT, INCIDENTAL, SPE-
CIAL, EXEMPLARY, CONSEQUENTIAL OR SIMI-
LAR DAMAGES, INCLUDING BUT NOT LIMITED
TO LOSS OF EARNINGS, PROFITS, REVENUE,
GOODWILL OR USE, INTERRUPTION OF BUSI-
NESS, LOSS OF PRODUCTION, LOSS OF DATA
OR PROGRAMS, LOSS OF USE OF COMPUTER
HARDWARE, EVEN IF SMA HAS BEEN PRE-
VIOUSLY ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES OR SUCH DAMAGES ARE
REASONABLY FORESEEABLE.

IN JURISDICTIONS THAT LIMIT THE SCOPE
OF OR PRECLUDE LIMITATIONS OR EXCLU-
SION OF REMEDIES OR DAMAGES, OR OF
LIABILITY, SUCH AS LIABILITY FOR GROSS
NEGLIGENCE OR WILLFUL MISCONDUCT OR
DO NOT ALLOW IMPLIED WARRANTIES TO BE
EXCLUDED, THE LIMITATION OR EXCLUSION
OF WARRANTIES, REMEDIES, DAMAGES OR
LIABILITY SET FORTH ABOVE ARE INTENDED
TO APPLY TO THE MAXIMUM EXTENT PER-
MITTED BY APPLICABLE LAW. YOU MAY ALSO
HAVE OTHER RIGHTS THAT VARY BY STATE,
COUNTRY OR OTHER JURISDICTION.

B. END-USER SOFTWARE LICENSE -
Please Read Carefully

Please refer to the separate software license

notice provided to you as a part of the packaging

of this Product.

You should read such software license notice

CAREFULLY and BEFORE YOU USE THIS

PRODUCT. BY USING THIS PRODUCT, YOU

AGREE TO BE BOUND BY THE TERMS AND

CONDITIONS THEREIN.

C. GOVERNING LAW

These terms and conditions shall be governed
and construed in accordance with the laws of the
State of California and the applicable federal laws
of the United States, excluding their conflicts of law
provisions. The provisions of the Convention on
Contracts for the International Sale of Goods are
hereby excluded. In the event that you bring any
action against SMA under these terms, you agree
that trial of such action shall be vested exclusively
in the state courts of California in the County of
Sacramento or in the United States District Court
for the Eastern District of California. You irrevo-
cably and unconditionally waive and agree not to
plead or claim in any such court that any such ac-
tion, suit or proceeding brought in any such court
has been brought in an inconvenient forum.

You further agree that you will not otherwise con-
test or challenge the jurisdiction or venue of these
courts.

D. TRADEMARKS

All trademarks are recognized, even if not explicitly
identified as such. A lack of identification does not
mean that a product or symbol is not trademarked.
Modbus® is a registered trademark of Schneider
Electric and is licensed by the Modbus Organiza-
tion, Inc.

E. OTHER LEGAL ISSUES

THE CUSTOMER SHALL BE RESPONSIBLE
FOR ENSURING THAT THE PRODUCT IS NOT
SUBJECT TO NATIONAL OR INTERNATION-

AL EXPORT OR IMPORT RESTRICTIONS.
SHOULD THE PRODUCT OR PARTS THEREOF
BE SUBJECT TO AN EXPORT OR IMPORT
RESTRICTION, THE CUSTOMER SHALL
PROCURE THE NECESSARY EXPORT OR
IMPORT LICENSES AT ITS OWN EXPENSE. THE
CUSTOMER SHALL EXPRESSLY INDEMNIFY
SMA, ITS AFFILIATES, SUPPLIER, MANUFAC-
TURER, AGENTS OR PRINCIPALS, AGAINST
ANY LIABILITY AND RESPONSIBILITY IN THE
EXTERNAL RELATIONSHIP - IRRESPECTIVE
OF THE LEGAL GROUNDS - IN THE EVENT

OF ANY VIOLATIONS OF EXPORT OR IMPORT
RESTRICTIONS. IN CASE OF INFRINGEMENT,
THE CUSTOMER SHALL ALSO BEAR ALL DAM-
AGES INCURRED BY SMA, ITS AFFILIATES,
SUPPLIER, MANUFACTURER, AGENTS OR
PRINCIPALS AS A RESULT. SMA, ITS AFFILI-
ATES, SUPPLIER, MANUFACTURER, AGENTS
OR PRINCIPALS ASSUME NO LIABILITY FOR
DELAYS IN DELIVERY RESULTING FROM
NATIONAL OR INTERNATIONAL EXPORT
RESTRICTIONS OR FOR THE FACT THAT A DE-
LIVERY CANNOT BE CARRIED OUT AT ALL DUE
TO NATIONAL OR INTERNATIONAL EXPORT
RESTRICTIONS. IN THIS CASE, SMA, ITS AFFIL-
IATES, SUPPLIER, MANUFACTURER, AGENTS
OR PRINCIPALS SHALL NOT BE LIABLE FOR
COMPENSATION OR DAMAGES.

1 Important information

1.1 Scope of validity

This document applies to the EMETER-US-50/
ES103 LR CCT1U with the communication inter-
faces LAN and RS-485.

The product is hereinafter referred to as ES103.

1.2 Authorized persons

The tasks described in this document must only be
performed by qualified persons. Qualified persons
must have the following skills and qualifications:

— The applicable product training is a prerequi-
site for installing the ES103.

— Training on how to handle the hazards and
risks that arise during the installation, repair
and use of electrical devices and systems.

— Training in the installation and commissioning
of electrical devices and systems.

— Knowledge of the pertinent laws, standards
and guidelines.

— Knowledge of and compliance with this docu-
ment and all safety information.

1.3 Symbols on the product

Symbol

VAN

Description

Attention — Consult the manual.
This symbol indicates that hazards
may arise during the installation
and operation of the meter if the
installation instructions are not
followed correctly.

Installation, electrotechnical
knowledge — Used to identify elec-
trotechnical devices and products
that require special electrotechni-
cal knowledge for their installation.

()

[l

Devices of class Il — Used to
identify devices that fulfill the
safety requirements for devices of
class Il as per IEC 61140. Device
protected throughout by double
insulation or reinforced insulation.

1.4 Hazard classification

The following levels of warning messages may
occur when handling the product.

A\ DANGER

Indicates a hazardous situation which, if not
avoided, will result in death or serious injury.

Indicates a hazardous situation which, if not
avoided, could result in death or serious injury.

/\ CAUTION

Indicates a hazardous situation which, if not
avoided, could result in minor or moderate injury.

NOTICE

Indicates a situation which, if not avoided, can
result in property damage.

1.5 Disposal

The product must not be disposed of in a residual
waste bin. It must be taken to a proper waste dispos-
al facility.

2 Safety

2.1 Intended purpose

The ES103 is a UL 2808 meter assembly that can
be installed in the field. It measures electrical val-
ues and makes them available via LAN or RS-485.

This product is NOT a main utility meter for billing
purposes. The energy data collected by the ES103
may vary from the data of the main utility meter. Use
the ES103 only in the United States and Canada.

THIS PRODUCT IS NOT DESIGNED, MANUFAC-
TURED OR INTENDED FOR USE OR RESALE
FOR OPERATION IN NUCLEAR FACILITIES,
AIRCRAFT OR OTHER TRANSPORTATION NAV-
IGATION OR COMMUNICATION SYSTEMS, AIR
TRAFFIC CONTROL SYSTEMS, LIFE SUPPORT
MACHINES, WEAPONS SYSTEMS, OR ANY OTH-
ER EQUIPMENT OR APPLICATION REQUIRING
FAIL-SAFE PERFORMANCE OR IN WHICH THE
FAILURE OF PRODUCTS COULD LEAD DIRECT-
LY TO DEATH, PERSONAL INJURY, OR SEVERE
PHYSICAL OR ENVIRONMENTAL DAMAGE.
(COLLECTIVELY, “HIGH-RISK APPLICATIONS”).
ANY EXPRESS OR IMPLIED WARRANTY OF
FITNESS FOR SUCH HIGH-RISK APPLICATIONS
IS EXPRESSLY DISCLAIMED.

VNN

Risk to life due to electric shock or fire

In the event of misuse or damage to the product,
electrical voltages may be present on the housing
or the communication interfaces (LAN/RS-485).

— Do not use the ES103 and supplied ma-
terials if it is damaged, and only use it as
described in this documentation.

I 7 —
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Risk to life due to electric shock

— Since it is rated as overvoltage category lll,
the ES103 must only be installed in the
main service panel downstream of the main
electricity meter.

— For reasons of safety, the product (including
the software) must NOT be modified, and
components that have not been explicitly
recommended or sold for this product by
SMA Solar Technology America LLC must
NOT be installed.

— Any other use and the use of damaged devic-
es can result in injuries or property damage.

— Unauthorized modifications, conversions and
repairs, as well as opening the product, are
forbidden.

— The included documentation is part of the prod-
uct. It must be read and followed, and stored in
a location that is accessible at all times.

NOTICE

Risk of damage due to improper use

— Equipment that processes the measurement
data of the ES103 must ensure that not re-
ceiving measurement values from the ES103
or receiving incorrect measurement values
from the ES103 does not result in a hazard.

— The ES103 is suitable for residential pur-
poses (one or two-family house).

— The ES103 is part of a power control
system. To ensure the proper function of the
system, the ES103 must not be removed.
Attach the included label to the main
service panel in a visible area and note
the designation of the breaker to which the
ES103 is connected.

2.2 IMPORTANT SAFETY
INSTRUCTIONS

SAVE THESE INSTRUCTIONS

This section contains safety instructions that must
always be observed during any work.

The product was developed and tested according
to international safety requirements. Despite care-
ful design, residual risk remains as with all electric
and electronic devices. To prevent personal injury
and property damage and to ensure the contin-
uous operation of the product, read this section
carefully and always follow all safety instructions.

X S—
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Risk to life due to electric shock

In the event of a fault, dangerous voltages may be
present on the product during work on the supply
circuit. This can result in death or severe injuries.
Deadly voltages are present on live parts.

General

— Only use the ES103 in a dry environment,
and keep it away from liquids.

— Only install the ES103 in approved hous-
ings or service panels downstream of the
meter of the power supply company. In this
way, the connections for the hot and neutral
conductors are behind a cover or guard,
thus preventing unintentional contact.

— Use of an enclosure providing an internal
Pollution Degree 2 (PD2) environment is
required.

— In order to prevent access by unauthorized
persons, a tool must be required to open
the front cover of the service panel.

Installation

— Before beginning installation or mainte-
nance work, switch off the main breaker
on the main service panel and secure it
against unauthorized activation.
Attention! The wires entering the main
breaker still carry dangerous voltages.

— Maintain the specified minimum clearance
between the communication cable (LAN,
RS-485) and the components of the mains
voltage installation, or use suitable insulation.

— The installation must be performed in
compliance with local laws, provisions,
regulations and standards (e.g., National
Electrical Code®, NFPA 70, or Canadian
Electrical Code®, CSA-C22.1).

— Make sure that the cables or wires for the
electrical connection are not damaged.

Communication cable

— If the ES103 communication cable is not
connected directly to the SMA inverter, then
the mains voltage cable and the communi-
cation cable must not use the same cable
gland or cable conduit.

— If communication cables leave the building,
lightning strikes can result in high overvolt-
ages. Use a suitable overvoltage protection
device to protect this conductor.

NOTICE

Damage to or destruction of the ES103 due
to improper use

— Never operate the ES103 outside the speci-
fied technical limits.

NOTICE

Damage to the product due to condensation
water

Condensation water can form in the device if it
is brought from a cold environment into a warm
environment. This can damage the product or
impair its function.

— If there are large temperature differences,
wait until the device has reached room
temperature before connecting the power
supply.

— Make sure that the product is dry.
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3 Scope of delivery _ & CAUTION 4.3.1 Connection overview 4.3.2 Connecting the CT cable
Contact your dealer if the scope of delivery is \ _
incomplete or if there is any damage. A
Risk to life due to electric shock Risk of injury due to strong magnetic forces A
This installation/maintenance manual is intend- Slight bruises on fingers Risk to life due to electric shock | T grereeeeeeees
ed solely for use by authorized persons (see :
section )1/_2)_ y P ( — The magnet on the moulntlng adapter has — To reduce the risk of electric shock, always
T t electric shock. only th int a strong attractive force! If you handle it open the electric circuit or disconnect it (T
[e] pkrzven 'E eé: 'nctﬁ oc t c;ln%/ /e m_altn enance W.IthOUt care, your fingers or skin may be from the current distribution system or the G
A work described In the Installation/maintenance pinched. building supply before installing or maintain- S 9
% manual must be performed. ing CTs o o
""o,,,,,,,,,,,,,,,,’,',';,';;;,”””’ e i ist: . - s © 9
", é Always observe the following checklist: A CAUTION —  Make sure you have sufficient lighting and o o
? g — Only authorized persons or licensed elec- stability. S S
7 tricians may install the ES103. The mains & - S o
| e, voltage of 110 VAC to 250 VAC can be oy tse ST ihat have been approved by g :
deadly! Risk of injury due to sharp edges pplier. S S
The installati tb " di isk of S — Use a cable tie to fasten each CT to the o o
- co:1;)rl]i2:c: :/f/)i?hn?::al I:vs?: p?rE)T/iiiolr:‘s Risk of cutting injuries on the hands. conductor or to the rear wall and route the o ; o
- ’ e — Wear personal protective equipment. - i ires i I8 Lo
regulations and standards (e.g., National P P a4 A Line voltages zg::gzg;gliﬁi Icrj]ifeucc;hcgnvt‘l:gt twhftlrt] tl?fey
Sl Codehy NFPAT), o Corce > [oxrsios cmecions =
— Do not install sut;metering equipment in Risk of damage due to magnstic fields c Status LED — Notsuitable for Class 2 wiring methods. CT pinning table:
any area where breaker arc venting ex- Magnets generate extensive, strong magnetic D {\_Jetwork LED for LAN/Ethernet connec- — Not intended for connection to Class 2 o IE=
haust gases could be redirected as a result fields. fon equipment. ol |
of submetering equipment installation. ) E Serial bus LED for RS-485 bus
| — Only use parts that have been approved by and objects that could be damaged by F Function button
\l\:_ s 5 the supplier. strong magnetic fields. G | LAN/Ethernet connection Q Q
- Disconnebctfthe device fm”_‘t live voltage — Do not deposit any ferrous tools or knives H CT connection terminal
- - - T r ing it.
Iltem | Quantity | Designation Isou cest _e (i Tlat(.:cessf thg t o near the magnets. Risk to life due to electric shock or fire
— Incorrect installation of the meter can impair .
A ! ES103 energy meter the safety protection measures. Procedure: . . — Do not install the CTs in a location where: - -
B 1 Current transformers 1. Use the included mounting adapter and rmeeereeeeen o - Pin Phase Wire
(2 CTs with preconfigured i snap on the ES103 in the back side or side — 75% of the wiring space of any 1 L1 (A Black
‘ 4.2 Installation Hientation 2 cross-sectional area within the device (A) ac
connector) orientation. 2 2 is exceeded, > White
C 1 Power cable with precon- A\ DANGER 2. Remove the protective film on both magnets. 9 S —  Ventilation openings would become 3 2B Black
figured connector @ 3. Mount the ES103 in an appropriate location S M S blocked or 2 ®) W:ie
insi i i i o o
D 2 RS-485 connectors Aﬁh mer\?'e the Ea?met/panelboard (i.e. main o U]lo ° — they are in an area in which the electric 5 13(C) | Black (opt)
E 1 120-Q termination resis- Risk to life due to magnetic field service panel). S oo S arc of the circuit breaker is vented. . pt
tor for RS-485 Heart rhythm problems with shock/loss of con- ] S 0o S 6 White (opt.)
F ! Mounting adapter sclousness S oo S m 4.3.3 Connecting the power cable
Not Included - Must be supplied by Installer - Prop- — Persons with an ICD device or a pacemak- I 8 olla 8 IMPORTANT
er network LAN or RS-485 cable. er should avoid close or prolonged contact 1= H o o[ S Check for correct phase assignment
with the magnets on the mounting adapter. /A S il 1)
4 Installation ‘I » 1= "9 —  Make sure that the arrow on the CT points A A
A\ DANGER e in the direction of the utility power source.
4.1 Precautionary measures Otherwise the ES103 will deliver incorrect Risk to life due to electric shock or fire
Split-phase main service panel measurement values. .
A\ DANGER & Mounting Back side Side . . —  Carefully remove the cable ties from the
dapk i \eft or riaht — Ifthe CT is turned around, then the sign of power cable without damaging the insula-
Risk to life due to electric arc aaapter mounting (le O;,”g ) the measured power value will be incorrect. tion.
ffi @ mountin
— Keep the mggnets of the mounting adapter 9 e Procedure: — The voltage inputs of the ES103 (L1, L2,
Risk to life due to fire or explosion 2ivrvftﬁtfrom live parts to prevent a short 4.3 Connection z 1. Clamp the CT for phase L1 around the L1 L3 [optional]) require a fuse with maximum
Despite careful design, electrical devices can . Load o & o mains voltage input from the meter. rated current of 15A.
catch fire. This can result in death or severe _ [ oa ] 9 8 2. Clamp the CT for phase L2 to the L2 mains — The end user must have the option of
injuries. L1 |2 — N 8 0 8 voltage input from the meter. disconnefctir;g the ES103_from the rrf1ains by
— E_or?lotﬂinstall ttl;lle de\éicte in locations \tI)Vitht' f} 15A 2.—P—.' ole breakerl 8 0 8 3. Connect the CT plug to the CT connection ranne:gcsiigor?alriﬁlc):/uiatcgfesasllzlre meter fuse or
Ighly Tlammable substances or combusti- O O terminal of the ES103 device. ’
O [I O - H ia i
ble gases. Risk to life due to fire s 9 9 4. Lay the CT cables so that they do not come Checll< whether, with the cablg tie in place,
— Do not install the device in locations with ES103 S ojo S into direct contact with Ii fi b the wires of the power cable fit correctly
: : — Do not install the device in the wiring space Into direct contact with five connections or bus into the terminals of the circuit breaker and
arisk of explosion. Make sure that the 234 9 ojo 9 b d th ith ble ti
. P e X of housings for switches or overcurrent Main 0 o ars and secure them with a cable tie. neutral conductor bus bar.
maximum voltage is within the device o 0o o
specification protection devices if the area of all current breaker i 0 o _ Make sure that the breaker screws are
pecttication. sensors, conductors, connection points, 1 |2 : S 0 S oroperly tightened
branches and devices at each cross-sec- 9| ol I vT9 -
tion of the wiring space exceeds 75% of the S
cross-sectional area of this wiring space. [g_' NOTICE
— The device must not be installed within 3-phase main service panel Rl.sk of damage due to wrong length of the
2in (50.8 mm) of live parts with primary P p wire end ferrule.
conductors, primary terminals or primary — Make sure the length and size of the con-
connections. This requirement excludes ductor ends of the power cable meet the
insulated cables. requirements of the circuit breaker.
— Ifitis installed in a separate external
housing, the requirements of the NFPA 70 L1 L2 N
or CSA-C22.1 must be met. [] H
Split-phase -
120/240 V

Connection 1-line diagram
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@ IMPORTANT

Check for correct phase assignment

— Make sure that all phases are correctly
assigned. If they are not, the ES103 will
deliver incorrect measurement values.

Designation Explanation
L1 (black) Line 1 voltage input
L2 (red) Line 2 voltage input
L3 (blue, Line 3 voltage input (optional —
optional) use for 3-phase applications)
N (white) Neutral input

Procedure:

1. Connect the power cable connection to the
ES103.

2. Split-phase

— Connect the black cable to an unused
L1 15 A circuit breaker (1-pole 120 V or
2-pole 240 V).

— Connect the red cable to an unused L2
15 A circuit breaker or the second input
of the 2-pole breaker.

— Connect the white cable (neutral con-
ductor) to the neutral bus bar.

3. 3-phase

— In addition, use a comparable insulated
wire as described in section 7 “Technical
data — power cable.”

— Plug one side into the power cable con-
nector that is marked L3.

— Connect this wire to an unused L3 15 A
circuit breaker.
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4.3.4 Connecting LAN (SMA Energy Meter
Protocol) - PREFERRED

The ES103 has a LAN interface for SMA Energy
Meter Protocol/”Speedwire” or Modbus TCP.

A\

Risk to life due to electric shock

Use of unsuitable cables can lead to serious

hazards, malfunctions and damage.

— Only use network cables with an insulated
plug.

— Observe the requirements for security
network cables
(NFPA: section 800.179)

— Minimum voltage rating - 300 V RMS.
A suitable insulation tube or shrink
tube must be used for lower rated
values.

— Min. temperature range: 140 °F

(60 °C)
[i]

Network cable requirements:

The length and quality of the cable affect the
signal quality. Observe the following cable
requirements:

— Cable type: 100BASE-TX
— Cable category: Minimum Cat5e

— Connector type: Cat5, Cat5e, Cat6 or
Cat6a RJ45 (Cat7 connectors cannot be
used)

— Shielding: S/UTP, F/UTP or higher

— Number of conductor pairs and conductor
cross-section: at least 2 x 2 x 24 AWG
(2 x2x0.22 mm2)

— Maximum cable length between 2 nodes
for patch cable: 164 ft. (50 m)

— Maximum cable length between 2 nodes
for installation cable: 328 ft. (100 m)

— UV-resistant cable for outside installation
with direct exposure to solar radiation.

Additionally required material:
— Network cable for LAN connection

Procedure:

1. Connect the RJ45 connector of the network
cable to the device.

2. Connect the other end of the network cable
directly to the SMA inverter or to a router/
switch.
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4.3.5 Connecting RS-485 (Modbus RTU)
Use RS-485 if no LAN connection is possible.

I N7 S—
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Risk to life due to electric shock

Cable requirements:

— Minimum voltage rating - 300 V RMS

—  Wire cross-section: AWG 24 to 20 (0.20 to
0.50 mm?)

— Max. cable length: 328 ft. (100 m)

— Cable type: Solid or multi-strand

— Min. temperature range: 140 °F (60 °C)

— Recommendation: Use standard cable,
e.g., AlphaWire, designation 2466C. A
certified CAT5 to CAT7 cable can also be
used as an alternative.

Prerequisites for cable installation:

— Use mechanical means to ensure that the
individual wires of the cable are at least
0.4 in (10 mm) from live parts in the area
where the RS-485 interface is connected
to the ES103.

— The communication cable must be routed
separately from the power cables in the
main service panel and in the installation.

Receiver requirements:

— The RS-485 interface of the connected de-
vice must meet the requirements for safety
extra low voltage (SELV).

Additionally required material:

— Cable (twisted pair 2 x 2) for RS-485 con-
nection

Procedure:

1.

Remove 0.8 in (20 mm) of the outer cable
sheath.

Remove 0.24 in (6 mm) of the insulation from
the three wires.

Insert the wires in the RS-485 connector

of the ES103 as described in the following
table:

1/2

3

/

Connector | Pin | Identification | Description
X1/X2 B/D-* RS-485B
X1/X2 2 | AID+* RS-485 A
X1/X2 GND Ground

*SMA Inverter

4. Use a small slotted screwdriver for removal
0.02inx 0.08 in (0.4 mm x 2 mm).

5. Verify that the wires are fixed correctly in the
connector.

6. Plug the connector into a free RS-485 socket
on the ES103.

7. Connect the other end of the RS-485 cable
directly to the SMA inverter.

Condition

[i]

RS-485 cable length

— Short networks (<32.08 ft. [10 m]) should
not require any termination resistors.

— Longer networks and networks in noisy en-
vironments require a 120-Q termination re-
sistor on both ends of the bus between the
“RS-485 A” and “RS-485 B” connections.
You can install the termination resistors if
you discover network problems.

Procedure:

1.

2.

Connect the termination resistor to pin 1 (RS-
485 B) and pin 2 (RS-485 A) of the RS-485

connector.
ﬁ

Plug the connector with the termination resis-
tor into a free Modbus socket.

bl

4.3.6 Installation checklist

Current Transformer

[0 Does the CT arrow point in the direction of
the utility meter?

O Isthe CT marked L1 (connector pins 1/2)
clamped on the L1 mains voltage input
and the CT marked L2 (connector pins 3/4)
clamped on the L2 mains voltage input (see
section 4.3.2)?

[0 Is the connector correctly plugged into the
device?

O Are the connection wires routed so that they
cannot come into direct contact with live
connections or bus bars?

Mains voltage input

O Is the black cable connected to L1, the red
cable to L2 and the white cable to the neutral
conductor?

O Check whether all cables are securely
plugged in the terminal blocks.

O Is the power cable connector correctly
plugged in the device?

Communication cable

O Is the connector correctly plugged in the
device?

Main service panel

O Put the dead front cover in place and secure
it.

O Attach the included label to the main service
panel in a visible area and note the desig-

nation of the breaker to which the ES103 is
connected.

After successful installation, switch on the main
breaker and the breaker for the device.

5 Operation

5.1 LED signals

Status LED~_
Network LED for LAN ——o

Serial bus LED for RS-485——" ﬁ
Function button ——=

Network LED

(O | No connection

Ethernet link active

Communication running

Communication error

Serial bus LED

(O | No connection

Communication running

/.\ Communication error

LED statuses

O |off

Flashing slowly

Flashing quickly

Permanently on

Status LED

Device ready to operate

Device in update mode with active web
interface

Confirmation for reset to factory default

© | settings
2Xx
® |Error
:./f Firmware update in progress

5.2 Commissioning

5.2.1 Setup
1. Install the ES103 as described in section 4
“Installation.”

2. Ifthe device is supplied with current, the
status LED illuminates green and remains
switched on.

5.2.2 LAN connection

1. Connect the other end of the network cable
to a router/switch or directly to the SMA
inverter.

2. If the connection is successful and the receiv-
er is active, then the network LED illuminates
green or flashes.

5.2.3 RS-485 connection

1. Connect the other end of the network cable
to a receiver, e.g., SMA inverter.

2. If the connection is successful and the receiv-
er is active, then the serial bus LED flashes
green.

5.3 Operation

5.3.1 Resetting the ES103 to factory settings

Use a pointy object to press the Function button
as follows:

1. 1x briefly (0.5 seconds)

2. Then, within 1 second, 1x prolonged (be-
tween 3 and 5 seconds)

3. When you have done this successfully, the
status LED flashes orange twice.

5.3.2 Restarting the ES103

1. Use a pointy object to press the function
button for at least 10 seconds.

2. Alternative: Complete a current cycle by
switching off the breaker to which the ES103
is connected (L1), wait for 10 seconds and
then switch the breaker back on.

5.3.3 Firmware update
You can find additional information in section 9.
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6 Replacing the ES103

A\

Risk to life due to electric shock

— Before beginning installation or mainte-
nance work, switch off the main breaker
on the main service panel and secure it
against unauthorized activation.
Attention! The cables entering the main
switch still carry dangerous voltages.

VOLTAGE INPUTS

MECHANICAL DATA

Quantity

4 (L1, L2, L3, N)

Connection type

Plug with push-in
cable connector

8 Information on compliance
with regulations

US regulations

Product safety

UL 2808

Housing material Ultramid A3UG5
PA66-GF25 FR

Flame resistance UL94-V0

Protection class 1

Weight 0.2 Ibs. (90 g)

EMC

FCC 47 CFR Part 15B

supplied
Cable AWG 24 ... 12
Overvoltage category | CAT llI
UL 248 fuse/breaker Max. 15 A
rating

Dimensions not includ-

3.46 x 1.38 x 2.56 in

ing plug

(88 x 35 x 65 mm)

TSCA section 6(h)

Compliant

Procedure:

1. Switch off the main breaker.

2. Remove the dead front cover.
3. Disconnect the power cable, RS-485 or LAN

Mains supply voltage
including fluctuations

L-N: 85 to 250 VAC
L-L: 85 to 400 VAC

Current transformer CCT1U

INSTALLATION

Frequency

50/60 Hz +5%

Quantity

2

CT CURRENT INPUTS

Preconfigured plug

Yes, one for both CTs

Quantity

3

ELECTRICAL SPECIFICATION

California Proposi-
tion 65

A

WARNING: This product
can expose you to chemi-

cals including nickel which

is known to the State of

California to cause cancer.
For more information go to
www.P65Warnings.ca.gov.

and the current transformers. FET— Y TR— Max. rated voltage 250V Canadian regulations
. Replace the device. P cab?e conrr:ector Overvoltage category | CAT IV Product safety CAN/CSA C22.2
5. Connect RS-485 or LAN, the current trans- supplied Nominal frequency 50/60 Hz No. 61010-1, 61010-2-030
formers and the power cable. Cable AWG 26 ... 20 Rated current 200 A EMC ICES-003
6. Fit the dead front cover and secure it.
Accuracy class Standard
7. Switch on the main breaker. RS-485 INTERFACE (-R) -
3 y Secondary-side Yes
i uantity protection against
7 Technical data —  This devi lies with part 15 of th
- - ~ dangerous voltage is device complies with pa of the
Connection type 2 plugs with push-in J J FCC Rules. Operation is subject to the fol-
Energy meter set cable connector for CONNECTION CABLE lowing two conditions: (1) This device may
Ervi daisy-chaining t harmful i t-rf d(2
nvironment Type MTW, UL 1015 not cause harmful interference, and (2)
- - Cable AWG 24 ... 20 this device shall accept any interference
Ambient temperature -13 to +131 °F - R Length 4 ft. (122 cm) received, including int?arfergnce that may
) } 3 o - X .
during operation (-25 to +55 °C) ype al-duple Conductor size AWG 20 cause undesired operation.
Ambient temperature | -13 to +158 °F Bit rate 9,600 ... _ ; ;
during transport and (-25 to +70 °C) 115,200 Baud (De- MECHANICAL SPECIFICATION ;I'hls eqtflpm?hn’ihha? bie? testg(lj andBf?jgnd
fault: 19,200 Baud) Type Clamp-on to comply wi e limits for a Class B dig-
storage -2 y ital device, pursuant to Part 15 of the FCC
Relative humidity Up to 75% as an Termination External possible with Weight 0.42 Ibs. (190 g) Rules. These limits are designed to pro-
(non-condensing) annual average, up to terminating connector Length 3.74 in (95 mm) vide reasonable protection against harmful
90% on up to 30 days/ (included) i interference in a residential environment.
b 21525
Mau. altitude: 6,561.68 ft. (2,000 m) Max. cable length 328 ft. (100 m) twisted Height 0.58 in (14.8 mm) installed and used in accordance with the
above sea level pair with external Opening 0.94 in (24 mm) instruction manual, may cause harmful
Degree of protection NEMA 1 termination interference to radio communications.
Pollution Degree 2 Data protocol Modbus RTU Power cable
Firmware update Yes Type XHHW
BT 7 Length 3 ft. (0.9144 m)
energy meter 3
ETHERNET INTERFACE (1) Wires 3 (L1-black, L2-red,
MEASUREMENT Quantity 1 N-white)
Measurement values Current, voltage (L-N, Connection type RJ45 shielded Conductor size AWG 14
per channel L-L), power factor
. . Type 10/100 Mbit
Active, reactive and Termination plug
apparent power Characteristics Auto negotiation, Auto - p
Active, reactive and MDI-X Qua.ntlty
apparent energy Max. cable length 328 ft. (100 m) Resistance value 120 Q
Total per unit Power factor Cable t CAT5 or high
" Active, reactive and — 2 —— Mounting adapter
Ive, IV D | M TCP, E
apparent bower ata protoco odbus TCP, Energy Material Ultramid A3UG5
pp p Meter Protocol/’- PAGB-GF25 FR
Active, reactive and Speedwire” -
apparent energy Firmware update Yes Flame resistance UL94-VvVo
Frequency Length 5.12in (130 mm)
Measurement interval | 200 ms MEASUREMENT ACCURACY Width 1.79in (45.5 mm)
Measured variables Accuracy at full scale Height 1.61 in (40.9 mm)
POWER SUPPLY value (standard) - -
Installation type Magnetic/duct tape
Supply Voltage input L1/N Phase current 1.5%
Magnets 2
Power consumption 2W Voltage 0.5%
Pmax Total active power 2.0%
Total reactive power 2.0%
Total active energy 2.0%
Power factor 2.0%
Frequency 0.1%

9 Contact

If you have technical problems with our products,
please contact Customer Service. Customer Ser-
vice will require the following data to provide you
with the help you need:

— Type and serial number of the energy meter.

— Type and serial number of the communica-
tion products connected

— Type of communication
— Firmware version

— Event message of the communication prod-
ucts connected

— LED status of the energy meter
(see section 5. Operation)

— Description of the problem

You can find contact information for your country
at:

https://go.sma.de/service

You can find additional product information at:
"

https://www.sma-america.com/products/
monitoring-control/sma-energy-meter-us

Distributed by:

SMA Solar Technology America LLC

3925 Atherton Rd
Rocklin, CA 95765
United States of America

10 Supplier
TQ-Systems USA Inc.

424 Network Station
Chesapeake, VA 23320
United States of America

Manufactured in Germany
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