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Certified performance data
QA / QC documents Other (please list)

Additional Submission / Supporting Documentation Details

Design check calculations O & M Manuals

Part 1
Sub Contractor SKANSKA RASHLEIGH Package 0121-MEP
/ Supplier: WEATHERFOIL Number )
Description of PV SYSTEM Submission 0121-Z1-TS-E-013
Submission Number
Subfn‘lsswn Rev 02
Revision

The documents listed below have been examined by the Skanska Rashleigh Weatherfoil for conformity with the
design intent and the contractors obligation under the project agreement

Builderswork requirements

Manufacturers Data R Assembly / installation details

List of recommended spares

1.  Equipment Compliancy Statement and List of Deviations fev 3

2. Product Datasheets

3. PV Roof Layout — Q7970-100-01 rev C

4. PV Electrical Schematic — Q7970-200-01
Name J. FOSTER Signed J. Foster Date: 07/04/20

| Part 2 — Approval: I

Comment/s
APPROVAL STATUS: Approved Rejected
Signed ..........ccoivnn.... Name: ..o, For: Date: ...............
Samples / Technical Submission Approved by:
Signed: ... Name: ....ooovveeiiiiiiiiin, for Company ..............ccceenennn. Date: ...............
Signed: ... Name: ....oovveviiiiiiiiin, for Company ............cceeennenn. Date: ...............
Signed: ..oo..iinniiiiin. Name: .....oooveeiiiiiiiiinin, for Company ..............ccceenennn. Date: ...............
Signed: .....ooiiiiiiiinn Name: .....oovveeeennannanannnn. for Company ........................ Date: ...............

27.03 QC-F04 Samples — technical submission document
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SKANSKA

Contents

Revised to Status C Comments and Additional Information

Section 1 Equipment Compliancy Statement and List of
Deviations rev 3

Section 2 Product Data Sheets

Section 3 PV Roof Layout—=Q7970-100-01 rev C

Section 4 PV Electrical Schematic — Q7970-200-01

0121-71-TS-E-013 PV System —Rev 02
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SKANSKA 150 Holborn

Section 1 . .
Equipment Compliancy Statement

V3-06/04/2020

Item of Equipment
PV system composed of: PV Modules, inverter, Sunpower SPR-MAX3-390-COM, Solis-

. R 25K-5G, K2 SolidRail Light 37, RT-MPC
Mounting system and generation meter clamps
Relevant Design Specifications / Schedules
Scope Of Works-ND100, Commercial Electrical Specification-150-EL-Z1-XX-SP-E-6001 rev.
P3, Electrical Services Legend-150-EL-Z1-XX-DR-E-6041, LV Schematic - Commercial Sheet
1 of 2-150-EL-Z1-ZZ-DR-E-6051 Rev P2, LV Schematic - Commercial Sheet 2 of 2-150-EL-
Z1-ZZ-DR-E-6052 Rev P3, PV Plan - Roof-150-EL-Z1-RF-DR-E-6001 Rev P2

Proposed roof drawing added

Manufactures Compliancy Statement
Option Tick = Statement

1 v The following technical submittal'is fully compliant with all relevant
design specifications
2 The following technical submittal does not comply with all relevant

design specifications. All deviations are clearly defined within all
supporting documentation

Completed By

Signature Lefteris Giraleas
Company Photon Energy Itd
Date 06/04/2020 - V3

Checked by Skanska Engineer
Signature
Date

6512 — 150 Holborn Page 1 of 2
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SKANSKA 150 Holborn

List of Deviations

Specification ref. Deviation

Commercial Electrical On page 62 of 376 indicated: 24.3 MWh energy production, PV
Specification-150-EL-Z1-XX-SP- | module efficiency is 22% and 158m2. Proposes modules are
E-6001, meeting the specification energy target of 24.3 MWh which we

consider the important target to meet. We have confirmed fit on
the roof based on information provided and our proposed roof
drawings using 75x 390Wp Sunpower SPR-MAX2-360-COM. PV
area using these modules is 132m2 and their efficiency is 22.1%.

We are proposing that modules are mounted following the fall of
the roof at 1-5° (assumed 3° on EOP). We would strongly advise
against mounting them on a different angle (like 100 ) from roof
plane because of the additional wind uplift forces this would
imposed on both mounting system clamps and roof panel
especially considering the building height.

Comments from V1 Response
1) Provide drawings showing Q7970-100-01C-PV Roof Layout Drawing now included showing
PV setting out and orientation. | location of PV access paths for maintenance between module

arrays.
2) Confirm calculation take From information received to date the PV arrays are not shaded.
into consideration shading and | As far as we are aware there will be no man safe or permanent
maintenance zone of roof handrail on the roof otherwise it will have to be coordinated with

PV roof layout.

6512 — 150 Holborn Page 1 of 2

Status A - Approved Status A - Approved



Status A - rqyed
§%pc%lon 2

SUNPOWER’

MAXEON®

MAXEON®3 | 400 W

Status A - Approved

Reduced Soiling
NEW drainage notch
improves performance

Fundamentally Different.
And Better.

The SunPower Maxeon® Solar Cell
e Enables highest efficiency panels
available ?

e Unmatched reliability 2

e Patented solid metal foundation

prevents breakage and coff@sion

As Sustainable As Its Energy

o Rankeéd #1 in SilicoaValley Toxics
Coalition'Solar Scorecard #

o First solar panels to achieve Cradle to
@radle Certified™ Silver recognition >,
pending

e Contributes to more LEED categories
than'conventional panels ©

sunpowercorp.co.uk

Commercial Solar Panel

SunPower Maxeon panels combine the top efficiency, durability and warranty

available in the market today, resulting in more long-term-energy.and savings. 2

Maximum Power. Minimalist Design.

Generates more power and savings.per available space, making it

easier to meet your organization's goals.

Highest Lifetime Energy and Savings

Designed to deliver 0% more energy in the same

space over 25

years in real-werld conditions like partial shade and high

temperatures/?
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60%
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Years of Operation

Better Reliability, Better Warranty

With more than 25 million panels deployed around
the world, SunPower technology is proven to last.
That's why we stand behind our panel with an
exceptional 25-year Combined Power and Product
Warranty, including the highest Power Warranty in

solar.

100%
.
g 98%
) 96%
& o
[
c 92%
IS SunPower
o 90%
- o Maxeon Panels
@ 88%
€ 8%
O sam
t
g 82%

80%

0 5 10 15 20

Years of Operation

& 2
o] 25V &
£f SunPower 2
e\ Complete 3,
Confidence

o

12%
More
Power
in Year
25

25




Status A - Approved Status A - Approved

MAXEON"3 | 400W Commercial Solar Panel

Electrical Data Operating Condition And Mechanical Data ‘

SPR-MAX3-400-COM  SPR-MAX3-390-COM SPR-MAX3-370-COM Temperature —40° C to +85° C
Nominal Power (Pnom) ’ 400 w 390w 30w Impact Resistance 25 mm diameter hail at 23 m/s
Power Tolerance o/0% o/0% o/0% Solar Cells 104 Monocrystalline MaxeomGen |1
Panel Efficiency 22.6% 22.1% 20.9% High-transmissionffernpered anth
Rated Voltage (Vmpp) 658V 645V 61.8V Tempered Glass reflective
Rated Current (Impp) 6.08 A 6.05A 599 A Junction Box ljz%zslvlumﬁontact (MC4), 3 bypass
2/%? Circuic Voltage 756V 753V 747V weight 19k
Short-Circuit Current (Isc) ~ 6.58 A 6.55 A 6.52 A Max. Load Wmd:44000 Pa, 408 kg/mzfmﬂt &back
Max. System Voltage 1000 V IEC Snow: 600U PaFaigke/m front
Maximum Series Fuse 20 A Frame Class 2 silver anodized
Power Temp Coef. -0.29%/°C
Voltage Temp Coef. -176.8mv/°C
Current Temp Coef. 29mA/°C
Standard Tests 8 IEC 61215, IEC 61730 Class 1 fire rated per UNI 9177
S;rat!ty Management 5 90012015, IS0 14001:2015
EHS Compliance RoHS (Pending), QHSAS 18001:2007, lead free, REACH 1046 My

SVHC-163 (Pending)

Sustainability Cradle to Cradle Certified™ (Pending)
Ammonia Test IEC 62716
Desert Test 10.1109/PVSC.2013.6744437
Salt Spray Test IEC 61701 (maximum severity)
PID Test 1000 V: IEC 62804
Available Listings TUV?

A. Cable Length: 1200 mm +/-10 mm
B. LONG SIDE: 32 mm
SHORT SIDE: 24 mm

1 SunPower 400 W, 22.6% efficient, compared to a ConventionaliPanel on same-sized arrays (260
W, 16% efficient, approx. 1.6 m?), 7% more energy per watt (based on PVSyst pan files for avg EU
climate), 0.5%/yr slower degradation rate (Jordan, et. al. “Robust PV Degradation Methodology
and Application.” PVSC 2018).

2 DNV "SunPower Shading Study," 2013. Comipared to a conventional front contact panel.

3 #1 rank in “Fraunhofer PV Durability Initiativefor Solar Modules: Part 3". PVTech Power
Magazine, 2015.

4 SunPower is rated #1 on Silicon Valley.Toxics Coalition’s'Solar Scorecard.

5 Cradle to Cradle Certified is a multi-attribute certification program that assesses products and
materials for safety to human and environmental health, design for future use cycles, and
sustainable manufacturing.

6 Maxeon2 and Maxeon3 panels‘additionally contribute to LEED Materials and Resources credit
categories.

7 Standard Test Conditions (1600 W/m? irradiance, AM 1.5, 25° C). NREL calibration Standard:
SOMS current, LACCS FF and Voltage.

8 Class Cfire rating pef IEC,61730.

9 Also certified under names SRR-XYY-XXX.

10 Calculated with'a 1.5 Safety Factor.

Please read the safety and installation guide.

Designedin JSA
Made in Philippines (Cells)
Modules Assembled in Mexico

Visit www.sunpowercorp.co.uk for more information. ®
Specificationsincluded in this datasheet are subject to change without notice. S U N POW E R
©2079 SunPower Corporation. All rights reserved. SUNPOWER, the SUNPOWER logo and

MAXEON are trademarks or registered trademarks of SunPower Corporation. Cradle to Cradle M AX E O No
Certified™is a certification mark licensed by the Cradle to Cradle Products Innovation Institute.

‘. UK: 08082818718 | Other EU: 00 800 855 81111 532420 REVA /A4 _EN

sunpowercorp.co.uk
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SUNPOWER

Warranty for Maxeon PV Modules / SPR-MAX, SPR-X, SPR-E and COM

This Limited Warranty is effective for SunPower photovoltaic modules for commercial installation with “SPR-MAX, SPR-E” or “SPR-X” and “COM” in the
product model number, and sold after December 1, 2018. SunPower photovoltaic modules which include "AC" in the model number are covered by a
different warranty.

1. Limited Warranty

Subject at all times to the terms and conditions as set out in this Limited Warranty, SunPower Corporation (“SunPower”) warrants that
for 25 years beginning on the Warranty Start Date! (the “Warranty Period”), its photovoltaic modules specified above (“PV Module(s)”),
shall be free from defects in materials and workmanship under normal application, installation, use and service conditions, and the
power of the PV Modules will be at least 98% of the Minimum Peak Power? rating for the first year, and will decline by no more than
0.25% per year for the following 24 years, so the power output at the end of the final year of the 25th year warranty period will be at
least 92% of the Minimum Peak Power rating (the “Guaranteed Peak Power” rating).

2. Claims Process and Coverage

If any PV Module fails to conform to this Limited Warranty and provided that any loss in power is determined by SunPower in its sole
discretion (without prejudice of customer’s rights under applicable English law as set out in paragraph 7 below) not to have resulted
from one of the excluded events set forth in Section 4 below, then for the Warranty Period, SunPower will repair, replace or refund the
defective PV Modules as set forth herein.

In the event you have a claim covered by this Limited Warranty, immediately notify (a) an Authorized SunPower Installer; or (b) contact
SunPower Corporation directly at the contacts shown below. Upon receipt of a claim, SunPower may require additional information
regarding the claim, which may include, without limitation, applicable warranty registration information, proof of purchase and/or
delivery, installation, serial and model numbers, and evidence regarding the basis of claim. All SunPower warranty obligations hereunder
are expressly contingent upon the timely and full provision of such additional information. The return of any PV Modules will not be
accepted unless prior written authorization has been given by SunPower.

For any valid claim, SunPower will, in its sole discretion, either: (a) repair; (b) replace; or (c) refund the original purchase price subject to
the conditions set out herein. In the event SunPower elects to repair or replace the affected PV Modules, SunPower will pay for
reasonable and customary transportation costs for: (i) the return of the PV Modules from the place where the affected PV Modules
were delivered by SunPower, and; (i) reasonable and customary transportation costs for reshipment of any repaired or replaced PV
Modules to the place where the affected PV Modules were delivered by SunPower; (iii) for a PV Module that was originally installed in
Belgium, France, Germany, ltaly, The Netherlands, or the United Kingdom, SunPower will pay for reasonable, necessary, and actual
removal and reinstallation costs of the repaired or replaced PV Module up €250 for up to 5 PV Module thereafter for a single claim;
provided, however, SunPower has sole discretion to select the party performing such removal and reinstallation.

In the event SunPower elects to replace any PV Module, SunPower will replace such PV Module with an electrically and mechanically
compatible PV Module (including a refurbished or remanufactured PV Module) with a substantially equal or greater power rating. For
any refund, SunPower may either refund the original purchase price, or refund the amount equal to the original purchase price multiplied
by the difference between the Guaranteed Peak Power percentage and the actual power output percentage; provided, however, the
original purchase price shall be prorated at 4.75% per year starting five years after the Warranty Start Date..

3. General Conditions for Warranty Claims

a) All warranty claims must be filed within the Warranty Period. Any claim filed outside the Warranty Period, including any claim for
a latent or undiscovered defect, is invalid.

b) The Limited Warranty for-any repaired or replaced PV Module shall not extend beyond the Warranty Period.

c) WhenPV Modules are used on a mobile platform of any type, such as a vehicle, the Warranty Period shall be limited to 12 years.
d) PV Modules may be used with floating mounting system with written approval from SunPower

e) Incases of PV Module replacement, any replaced PV Module shall pass into the ownership of SunPower.

1 “Warranty Start Date” is the earlier of (i) date of array interconnection and (ii) 6 months following the date of SunPower delivery. If the delivery date
cannot be verified, manufacturing date will be used in its place.

2 “Minimum Peak Power” is defined as the minimum rated power, as shown on the label. Peak Power is defined as the watt peak at Standard Test
Conditions (1000W/m? irradiance, AM1.5, 25C. SOMS current, LACCS FF and Voltage from NREL calibration), as described in IEC61215, measured per
IEC60904, and accounting for 3% measurement tolerance. SunPower modules shall, in any event, require a sweep rate of no less than 200ms to ensure
an accurate power measurement. SunPower can provide a detailed testing procedure or a list of recognized testing agencies upon request.

SunPower Corporation | Tel: 08082818718 | www.sunpower.com
Document#: 506182 Rev G
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SUNPOWER

4. Exclusions and Limitations

The Limited Warranty does not apply to any of the following:

a) PV Modules subjected to: (i) misuse, abuse, neglect or accident; (ii) alteration or improper installation (improper installation
includes, without limitation, installation or array that does not comply with all SunPower installation instructions and operations
and maintenance instructions of any type (as may be amended and updated from time to time at SunPower’s sole discretion), and
all national, state, and local laws, codes, ordinances, and regulations); (iii) repair or modification by someone other than an
approved service technician of SunPower; (iv) conditions exceeding the voltage, wind, snow load specifications; and any other
operational specification; (v) power failure surges, lightning, flood, or fire; (vi) damage from persons, biological activity, or industrial
chemical exposure; (vii) glass breakage from impact or other events outside SunPower’s control.

b) Cosmetic effects stemming from normal wear and tear of PV Module materials or other cosmetic variations which do not cause
power output lower than what is guaranteed by the Limited Warranty. Normal wear and tear of PV Module materials can include,
but is not limited to, fading of frame color, weathering of glass coatings, and areas of discoloration around or over individual solar
cells or any part of the PV Module.

c) PV Modules installed in locations, which in SunPower’s absolute judgment may be subject to direct contact with bodies of salt
water.

d) PV Modules for which the labels containing product type or serial number have been altered, removed or made illegible.

e) PV Modules which have been moved from their original installation location without the express written approval of SunPower.

f) PV Modules which have been installed on single-family homes or semi-detached homes, including but not limited to duplexes and
townhomes. For clarity, apartment and condominiums are not excluded.

g) SunPower modules which include "AC" in the model number

SunPower shall not be held responsible or liable to the customer or any third-party arising out of any non-performance or delay in
performance of any terms and conditions of sale, including this Limited Warranty, due to acts of God, war, riots, strikes, fire, flood or
any other cause or circumstance beyond the reasonable control of SunPower.

5. Assignment and Transfer of Warranty

This Limited Warranty is fully assignable and transferable provided that the warranty holder provides notice to SunPower at the address
listed below within 90 days of the assignment or transfer of the Limited Warranty.

6. Limitation of Warranty Scope

SUBJECT TO THE LIMITATIONS UNDER APPLICABLE LAW, THE LIMITED WARRANTY SET FORTH HEREIN IS EXPRESSLY IN LIEU OF AND
EXCLUDES ALL OTHER EXPRESS OR IMPLIED WARRANTIES. EXCEPT AS PROVIDED IN THIS LIMITED WARRANTY, ALL WARRANTIES OF ANY
KIND, INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY AND OF FITNESS FOR PARTICULAR PURPOSE, USE, OR
APPLICATION, COURSE OF DEALING, OR USAGE OF TRADE AND ALL OTHER OBLIGATIONS OR LIABILITIES ON THE PART OF SUNPOWER ARE
EXPRESSLY EXCLUDED AND DISCLAIMED. NOTWITSTANDING ANY PROVISION TO THE CONTRARY, SUNPOWER SHALL HAVE NO
RESPONSIBILITY OR LIABILITY WHATSOEVER FOR DAMAGE OR INJURY TO PERSONS OR PROPERTY OR FOR OTHER LOSS OR INJURY
RESULTING FROM ANY CAUSE WHATSOEVER ARISING OUT OF OR RELATED TO THE PV MODULES, INCLUDING, WITHOUT LIMITATION,
ANY DEFECTS IN THE PV MODULE, OR FROM USE OR INSTALLATION. UNDER NO CIRCUMSTANCES SHALL SUNPOWER BE LIABLE FOR
INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES, HOWSOEVER CAUSED. LOSS OF USE, LOSS OF PROFITS, LOSS OF PRODUCTION,
LOSS OF REVENUES ARE THEREFORE SPECIFICALLY BUT WITHOUT LIMITATION EXCLUDED. SUNPOWER’S AGGREGATE LIABILITY, IF ANY,
IN DAMAGES OR OTHERWISE, SHALL NOT EXCEED THE PURCHASE PRICE PAID TO SUNPOWER BY THE CUSTOMER, FOR THE UNIT OF
PRODUCT OR SERVICE FURNISHED OR TO BE FURNISHED, AS THE CASE MAY BE, WHICH GAVE RISE TO THE WARRANTY CLAIM. SOME
JURISDICTIONS DO NOT ALLOW LIMITATIONS ON IMPLIED WARRANTIES OR THE EXCLUSION OF DAMAGES SO THE ABOVE LIMITATIONS
OR EXCLUSIONS MAY NOT APPLY TO YOU.

IF ANY PROVISION OF THIS LIMITED WARRANTY IS HELD UNENFORCEABLE OR ILLEGAL BY A COURT OR OTHER BODY OF COMPETENT
JURISDICTION, SUCH PROVISIONS SHALL BE MODIFIED TO THE MINIMUM EXTENT REQUIRED SUCH THAT THE REST OF THIS LIMITED
WARRANTY WILL CONTINUE IN FULL FORCE AND EFFECT.

7. Legal Warranty

This Limited Warranty is given additionally to the customer’s rights and guarantees (to the extent applicable) that cannot be waived
underapplicable English law (including, but not limited to, those rights that cannot be waived under the Unfair Contract Terms Act 1977,
the Sale of Goods Act 1979, the Consumer Protection Act 1987, the Unfair Terms in Consumer Contracts Regulations 1999 and the Unfair
Trading Regulations 2008).

SunPower Corporation | Tel: 08082818718 | www.sunpower.com
Document#: 506182 Rev G
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% solis

Solis-(25-40)K-5G, Solis-(40-50)K-HV-5G

Features:
» Over 98.8% Max. effciency

» Wide voltage range and low startup voltage

» 3/4 MPPT design with precise MPRT algorithm

» THDI<3%, low harmonic distortion against grid

» Anti-resonance, single transformer can connect 6M+ in parallel
» Perfect commercial site monitoring solution

» 1.3 times DCoverload ratio, 13A input for each PV string

» Strings intelligent monitoring, Smart |-V Curve Dignosis supported W

» Fuse free design to avoid fire hazard

wuiez9

57—

647mm { = 252mm —
» Type Il surge arrester for both DC and AC
» Natural convection, Fan-less design, longer lifespan M Od el:
> Leakage current repression technology 400V: Solis-25K-5G Solis-30K-5G
»Volt-watt work mode integrated Solis-33K-5G Solis-36K-5G
» DCinput reverse alarm Solis-40K-5G
» Intergrated Export Power Manager(EPM) 480V: Solis-40K-HV-5G  Solis-50K-HV-5G

Status A - Approved Status A - Approved
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3 %solis

Datasheet

Input DC

Max. input power 33kw 39kw 43kW 4TkW 52kwW 52kwW 65kW
Max. input voltage 1100V

Rated voltage 600V

Start-up voltage 180V

MPPT voltage range 200~1000V

Max. input current 3*26A 4*26A

Max. Short Circuit current 3*40A 4*40A

MPPT number/Max. input strings number 3/6 4/8

Output AC

Rated output power 25kW 30kw 33kw 36kw 40kw 40kw 50kW
Max. apparent output power 27.5kVA 33kVA 36.3kVA 39.6kVA 44KkVA 44kVA 55kVA
Max. output power 27.5kW 33kw 36.3kW 39.6kW 44kwW 44kwW 55kW
Rated grid voltage 3/N/PE, 220/380V, 230/400V 3/PE, 480V

Rated grid frequency 50Hz/60Hz

Rated grid output current 38.0A/36.1A 45.6A/43.3A 50.1A/48.1A 57.7A/52,0A 60.8A/57.7A 48.1A 60.1A
Max. output current 41.8A 50.2A 55.1A 60.2A 66.9A 53.0A 66.2A
Power Factor >0.99 (Adjustable from 0.8 leading to 0.8 lagging)

THDI 5%

Efficiency

Max. efficiency 98.8%

EU efficiency 98.3%

Protection

DC reverse-polarity protection Yes

Short circuit protection Yes

Output over current protection Yes

Surge protection (DC/AC) Yes

Grid monitoring Yes

Islanding protection Yes

Temperature protection Yes

Strings monitoring Yes

1/V Curve scanning Yes

Anti-PID function Optional

Intergarated DC switch Yes

General Data

Dimensions (W*H*D) 647TMmm*629mm*252mm

Weight 45kg

Topology Transformerless

Self consumption <1W (Night)

Operating ambient temperature range -25~60°C

Relative humidity 0~100%

Ingress protection P65

Cooling concept

Max. operation altitude
Grid connection standard
Safety/EMC standard
Features

DC connection

AC connection

Display

Communication

Status A - Approved

Natural convection

4000m

EN50549, G99, AS4777.2-2015, VDE0126-1-1, [EC62727, VDE4105-2018, NB/T 32004

IEC62109-1/-2, EN61000-6-2, EN61000-6-3

MC4

Terminal board

LCD, 2x20 Z.

RS485; WiFi/GPRS (optional)

Status A - Approved
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SOLIS INVERTER WARRANTY
Ginlong(Ningbo) Technologies Co., Ltd.

No. 57 Jintong Road, Binhai Industrial Park, Xiangshan, Ningbo, Zhejiang 315712, China
Tel: (+86) 574 6578 1806 Email: sales@ginlong.com

Solis Inverter are manufactured by Ginlong (Ningbo) Technologies Co., Ltd. (The Company) (refered to as Ginlong) provides
the following Warranty to the purchaser (The Customer) of the Inverter (The Goods). (The Customer is deemed to be the
owner of the installed Goods at first sale.

1. Warranty Terms

The Company warrants all Goods to be free from defects in material or workmanship under normal use and service for a period of 5 years from the date of sale to the
Customer.

The Warranty covers the cost of repairs or replacement parts. The Goods must be returned to the Company for inspection.
The company may repair or replace faulty components at its discretion.

This warranty extends the Customer’s statutory rights and cannot be construed so as to diminish such statutory rights.

2. Warranty Extension

The purchaser may apply for a warranty extension within 12 months of purchase by providing the serial number of the unit along with proof of purchase. An extended
warranty can be purchased for a further 5 years (Total 10 years).

3. Warranty Limitations

The Warranty is valid only for Goods purchased either directly from the Company or from an authorized reseller of the company.

The Warranty is not transferable and applies to brand new Goods only.

Defective parts replaced under Warranty become the property of the Company.

The Warranty does not cover:

Access or transport costs;

Consequential damages including but not limited to loss of revenue;

Defects of installation. (Except where the installation is performed by the Company);

C) Claims by third parties other than the Customer;
) Goods damaged as a consequence of incorrect installation. (Except where the installation is performed by the Company);

g) Duties, import/export fees or costs and other general administrative costs;
h) Damage to Goods caused by misuse, improper handling or unauthorized modification;
i) Loss or damage occurring whilst in transit;

(

(

(

(

(

(f) Items ancillary to installation not supplied by the Company;
(

(

(

() Accidental or willful damage;
(

K) Any Goods described in a quotation or delivery note as 'ex-display' or ‘reconditioned’. (A separate Warranty extension may have been issued
to cover such Goods.)

Labour, travel and delivery (to and from customer) will be charged if goods returned found to be not faulty following a warranty claim.

4. Warranty Claims Procedure
To make a warranty claim the following information needs to be provided:

Completed RTM Inspection Form

Product Model (ie. Solis 1.5kW) and Product Serial Number (ie. A1110011)
Copy of the invoice for the inverter

Copy of the installation report and installation certificate

The authorised reseller will liaise with the Company regarding repair or replacement. The cost of repair or replacement will be borne by the Company provided the
Warranty has been validated and the Warranty period has not expired.

Where repairs must be effected at the Company’s headquarters, the Company will endeavor to minimize the down time for the Goods.

All rights reserved by Ginlong (Ningbo) Technologies Co., Ltd.. This information is subject to changes without notice.
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GUARANTEE TERMS OF K2 SYSTEMS GMBH K2 Systemis GmbH
ADDRESS IndustriestraBe 18

§1 Basic Guarantee D-71272 Renningen

K2 Systems GmbH guarantees for its components (all steel, aluminium and stainless steel PHONE 49 (0)7159 42059-0

parts), that under normal application, installation, operation und maintenance conditions FAX' +49 (0)7159 42059-177

they are free from material and manufacturing failures for a period of twelve (12) years. :

) o E-MAIL info@k2-systems.de
In the case that the quality of a component does not meet the stated guarantee conditions WEB www.k2-systems.de
K2 Systems GmbH will within the period of twelve (12) years from date of sale by
K2 Systems GmbH of their own choice either repair the product or deliver a replacement.
Repair and replacement delivery are the only and exclusive options this guarantee provides
for and are confined to the specified duration of twelve (12) years.

Costs for the dismantling of a defective component, return transport to K2 Systems GmbH or
the authorised Seller as well as reassembly are excluded from this guarantee.
Statutory warranty rights of the buyer remain unaffected.

§2 Exclusion from guarantee benefits

The existing guarantee does not apply in the event of K2 Systems GmbH, after their own
tests, establishing that a mounting system was incorrectly operated or negligently used,
involved in an accident or damaged as a result of improper use, modification, incorrect
installation or application, or as a result of carelessness in storage, transport or handling, or
where repairs to the component were undertaken in any way or manner by persons other
than K2 Systems GmbH or specifically authorized third parties of K2 Systems GmbH.

This guarantee will not be applicable to defects of components

- due to forces of nature, force majeure and other unforeseeable circumstances
outside the control of K2 Systems GmbH, as well as, for example, earthquakes,
typhoons, whirlwinds, volcanic eruptions, floods, lightning strikes, snow damage,
nuclear events etc.

- due to improper maintenance and inappropriate tests, flying objects or external
loads.

- with loads that are higher than the named design load in Eurocode EC 1

§3 Limits of the Guarantee

The present guarantee replaces any previously given guarantees. K2 Systems GmbH are
not liable for additional, secondary or other, however caused, damage.

§4 Claims on the Guarantee

In the case that you have a justified guarantee claim, please promptly notify the authorised ===/ 150001
seller or K2 Systems GmbH. You will then be given information on how you can enter a claim. !

wtuve
P %

In addition our GSC and AEB as well as German law apply.

Ayt

IRy

{

Stand 04/15

K2 Systems GmbH BW Bank Deutsche Bank
Geschéftsfiihrerin Katharina David KONTO 8961770 | BLZ 600 501 01 KONTO 1189844 00 | BLZ 600 700 70
Amtsgericht Stuttgart | HRB 253250 IBAN  DE286 005010 100089617 70  IBAN  DE80 6007 0070 0118 9844 00
USt-IdNr. DE 814143340 SWIFT ~ SOLADEST SWIFT  DEUTDESS
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K2 Systems Mounting Rails

/

SolidRail UltraLight 32

SolidRail Light 37 SolidRail Medium 42

SolidRail Alpin 60

vV

Span width: 139 cm Span width: 157 cm Span width: 187 cm Span width: 230 cm
Height: 32 mm Height: 37 mm Height: 42 mm Height: 60 mm
Lengths: 2,10]3,15]4,15] 6,10 m Lengths: 2,10 3,15|4,15| 6,10 m Lengths:  2,10]3,15]|4,15| 6,10 m Lengths: 6,10 m
Weight: 0,7 kg/m Weight: 0,85 kg/m Weight: 1,3 kg/m Weight: 1,7 kg/m

CrossRail 36

CrossRail 48

CrossRail 62

CrossRail 90

Span width: 161 cm Span width: 184 cm Span width: 290 cm Span width: 450 cm
Height: 36 mm Height: 48 mm Height: 62 mm Height: 90 mm
Lengths:  2,10]3,15|4,15| 6,10 m Lengths: 6,10 m Lengths: 6,10 m Lengths: 6,10 m
Weight: 0,96 kg/m Weight: 1,24 kg/m Weight: 2,03 kg/m Weight: 3,07 kg/m

Definition.of‘axes: | = geometrical moment of inertia; W= axial section modulus |

Span width: 460 cm

Height: 85 mm

Lengths: = 6,000m

Weight: 3,37 kg/m
MultiRail

Height: 32 mm
Lengths:  0,10]0,25]|0,40|4,20 m
Weight: 0,58 kg/m

Status A - Approved

SolidRail XL 140

Span width: 690 cm

Height:
Lengths:
Weight:

SingleRail 36

140 mm
6,00 m

4,96 kg/m

Span width: 135 cm

Height:
Lengths:
Weight:

36 mm

2,10(3,15]4,15| 6,10m

0,76 kg/m

SpeedRail 22

MiniRail

Span width: 105 cm
Height:

Lengths:
Weight:

Span width: 185 cm
Height:

Lengths:
Weight:

22,5 mm Height: 20 mm
2,10]3,15]14,15] 6,10 m Lengths: 0,385 m
0,64 kg/m Weight: 0,28 kg/Stuick

SingleRail 63

Span width: 280 cm

50 mm Height: 63 mm
6,10 m Lengths: 6,10 m
0,995 kg/m Weight: 1,5 kg/m

*Span width: The rail span follows from an 100 percent utilisation in the elastic-plastic or elastic-elastic calculation to K2 standard conditions. The K2 standard conditions for span calculations consist of: Height above sea level: 400 m | Roof pitch: 30 ° | max. Snow load 0,650 kN/m? (equiv. UK Snow Load Zone IV) | max. Wind Load 1,05 kN/m? (equiv. Wind Speed 22,7 m/s) | Building height:
max. 10 m | Rail as continuous beam (3 fields) | Central Roof Area | Weight of Solar Module: 20 kg | Solar module: 1,65 m x 0,81 m. Regardless of the specified standard conditions, all K2 rails can generally be used in all snow and wind load zones. All aluminum profiles are made of AL EN AW 6063 T66.

/
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K2 Systems GmbH
IndustriestraBe 18
71272 Renningen
Germany

Phone +49(0)715942059-0
info@k2-systems.com
www.k2-systems.com

Rail overview | v7 | 0418

Status A - Approved


LefterisG Mon Nov  4 18:02:41 2019
http://www.k2-systems.com

Status A - Approved

Status A - Approved

Material: 2.0mm Thick stainless steel

Drawings, details, f- factors and W- values are covered by copyright and are owned in full by: CA Group Ltd, Evenwood Ind
Estate, Copeland Road, Evenwood, Co Durham, DL14 9SF

CA Building Products Roof and wall cladding systems are to be installed to secondary steelwork in accordance with SCI
publication 'P346 - Best practice for the specification and installation of metal cladding and secondary steelwork’

Figured dimensions only are to be taken from this drawing. All dimensions are in millimetres unless otherwise stated. Any
discrepancies shall be reported to CA Building Products technical services department

REVISIONS:
Flat Plate Width: + 1Imm A 29-04-13 Tolerance information added AlB
B 07-05-13 Test drawing updated AlB
Bend Tolerance: + Imm
Girth Tolerance: + Imm
Angle Tolerance: + 2° 33
Hole Position Tolerance: + Imm ‘
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CA Building Products &
Evenwood Industrial Estate %
Copeland Road, Evenwood

Co. Durham. DL14 9SF

Technical: 01388 830222
E: technical@cagroup.Itd.uk
W: www.cabuildingproducts.co.uk

CCO®®

1S09001 IS0 14001

EN14762:2006  £0%6 s 573506
The information contained in this communication is confidential. It may also be legally privileged. It is intended only for the
stated addressee(s) and access to it and use by any other person(s) is unauthorised. If you are not an addressee, you must not
disclose, copy, circulate or in any other way use or rely upon the information contained in this communication. If you have
received this communication in error; please inform us immediately and expunge all copies from your systems.

Allinformation issued by CA Group Limited is subject to continuous development and the information / details contained in this
communication are current at date of issue. It is the addressee's responsibility to ascertain from CA Group Limited that the
information contained in this communication has not changed at the time of use by the addressee.

TITLE:
River-Therm® Multi Purpose Clamp
SYSTEM:
DRAWN: CHECKED: DATE: SCALE:
G Cant LD 04-09-15 12@ A
DRAWING No: REV:

RT-MPC B
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|SKRAEMECO I == LCnergy Measurement and Management

MT174

Three-Phase Static Electricity
Multi Tariff Meter
with Maximum Demand Indicator
and Load-profile

Technical Description

Version 1.2, 18.08.2011

q
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MT174 - Electronic three-phase electricity meters

with maximum demand and LP

MT174 - Electronic three-phase
time-of-use electricity meters

The MT174 electronic three-phase meters are
designed for measurement and registration of
active, reactive and apparent energy and
demand in three-phase four-wire networks.
They can be connected directly to the network.
The metering and technical properties of the
meters comply with the EN 50470-1 and -3
European standards for active energy meters,
classes A and B, as well as with the IEC 62053-
21 and IEC 62052-11 international standards for
electronic meters of active energy for classes 1
and 2, and optionally with the IEC 62053-23
international standard for electronic meters of
reactive energy for classes 2 and 3.

A built-in time-switch complies with the IEC
62054-21 and IEC 62052-21 standards. It enables
energy registration in up to four tariffs.

The meter software complies with WELMEC 7.2
Issue 1 Software Guide (Measuring Instruments
Directive 2004/22/EC).

The MT174 meters are designed for mechanical
environment M1, electromagnetic environment
E2 and climatic environment -40°C ... +60°C,
relative humidity 95% non-condensing, closed
location. The meters can be installed in any
position.

The meters are designed and manufactured in
compliance with the ISO 9001 (2000) standard.

Status A - Approved
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MT174 - Electronic three-phase electricity meters
with maximum demand and LP

ISKRAEMECO —+—

MT174 meter properties:

e Meter accuracy
= Class A or B in compliance with EN 50470-3
(or 2 or 1 in compliance with IEC 62053-21)
for active energy
= Class 3 or 2 for reactive energy (option)
= Class 3 or 2 for apparent energy (option)

¢ Meter software in compliance with
WELMEC 7.2 Issue 1

e Measured quantities

= Energy (active, reactive and apparent)

= Demand (active, reactive and apparent)

= Reactive energy and demand by quadrants

» [nstantaneous power

= Phase voltages (UL1, UL2, UL3)

» Phase currents (IL1, IL2, IL3)

= Phase power factors

= Frequency

¢ Modes of energy measurement and
registration

= For one-way energy flow direction (import),
with an electronic reverse running stop

= For two energy flow directions (import,
export)

» For two-way energy flow direction, with al-
ways positive registration, i.e. energy flowing
in the export direction is registered as it flows
in import direction too (only for active energy)

¢ Connection:
= Direct
= ViaCT

e Networks:
= 3-phase 4-wire
= 3-phase 3-wire
= 1-phase 2-wire

e Meter quality:

= Due to high accuracy and long term stability
of the metering elements no meter recali-
bration is required over its lifetime

» Long meter lifetime and high meter reliability
= High immunity to EMC
= Wide voltage range of measurement with
declared meter accuracy: 0.3Ur to 1.3Ur
= RTC:
» Accuracy better than £3 min/year at 23°C
= RTC operation reserve 5 years
= Back-up power supply Li-battery
= Indication of low Li-battery (option)

¢ Time-of-use registration (up to 4 tariffs):

= Tariffs change-over by internal real-time
clock

Optional tariff inputs for external tariff
change-over

LCD-display:
Large LCD in compliance with the  VDEW
requirements
EDIS code for data identification
LCD back-light on request

Data display modes:

Automatic cyclic data display with default
display time of 8 sec.

Manual data display mode (by pressing the
Scroll push-button)

Optional data display when the meter is in
no-power state
Indicators:

= LCD:
- Valid tariff at the moment
- Meter status and alarms
- Energy flow direction

- Phase voltage presence and phase
voltage sequence

- reversed energy flow through a particular
metering element
= LEDs:
- Imp/kWh
- Imp/kvarh (at active and reactive energy
meters)
- Imp/kVAh (at kWh-, kvarh-, kVAh-meters)

Powerful load-profile recorder:

= Up to 8-channels

= More than 790 days of registration at 1
channel, 1-hour registration period
Communication channels:

= |[nfrared optical port in compliance with IEC
62056-21 for local programming and data
down-loading

RS485 serial interface (option)
Protocol IEC 62056 - 21, mode C

Pulse outputs:
= Class A by IEC 62053-31 (option)
= Optomos relay with make contact (option)

Plastic meter case:

= Made of high quality self-extinguishing UV
stabilized material that can be recycled

= Double insulation

= |P54 protection against dust and water
penetration (by IEC 60529)

Mechanical environment: M1

Electromagnetic environment: E2

Status A - Approved
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MT174 - Electronic three-phase electricity meters

with maximum demand and LP

At direct connected meters:
= Current terminals
- Assure good connection with all types of
conductors
- Do not damage conductors
= Potential links

- Sliding self-braking potential links enable
quick disconnection of current and voltage
circuitries

- Can be located in a terminal block com-
partment or under a meter cover

Antifraud functions:
= Detectors (optional)

- meter cover opening

- terminal cover opening

- reversed energy flow direction

- external permanent magnetic field
= Indicators (optional)

- meter cover opening

- terminal cover opening

- reversed energy flow direction trough
each of metering elements

- external permanent magnetic field
= Fraud energy registers (optional)

- energy consumed since the meter cover
has been opened

- energy consumed since the terminal
cover has been opened

- energy consumed since reversed
energy flow has been detected

- energy consumed since external
permanent magnetic field has been
detected

Counters of events (optional)

- meter cover opening

- terminal cover opening

- reversed energy flow direction

- external permanent magnetic field
Counters of elapsed time (optional)

- since meter cover has been opened

- since terminal cover has been opened

- since reversed energy flow has been
detected

- since external permanent magnetic field
has been detected

- of total energy registration

- of energy registration in a particular tariff

Time-stamps (optional)

- of the last meter cover opening

- of the last terminal cover opening

- of the last reversed energy flow
detection

- of the last external permanent magnetic
field tampering

Change of set parameters protected with

a sealed pushbutton (optional)

Status A - Approved
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MT174 - Electronic three-phase electricity meters

with maximum demand and LP

1. Meter appearance

Fig. 1: Meter parts

8. LED imp/kWh
9. LED imp/kvarh (option)
10. LED imp/kVAh (option)

. Meter base
. Meter cover
3. Meter cover fixing

N —

screw 11. Terminal block cover
4.LCD 12. Terminal cover fixing
5. Optical port Screw
6. Scroll push-button  13. Meter data
7. Reset push-button 14. Legend

cover

Screws for fixing the meter cover (item 3) are
sealed with metrological seals.

Screws for fixing the terminal block cover (item 12)
are sealed with seals of electric utility.

1.1.

A compact meter case consists of a meter base
(tem 1) with a terminal block and three fixing
elements for mounting the meter, a meter cover
(item 2) and a terminal block cover (item 11). The
meter ‘case is made of self-extinguishing UV
stabilized polycarbonate which can be recycled.
The meter case ensures double insulation and 1P54
(IEC 60529) protection level against dust and water
penetration.

Meter case

On the back side of the meter base under the top
edge there is the top meter fixing element. On
request an extended plastic or metal top fixing
element can be attached to the back side of the
meter base.

The meter cover is made of transparent poly-
carbonate. It is fixed to the meter base with two
sealing screws, which prevents access to the meter
interior without breaking the seals.

A nickel-plated iron ring in the right top corner is
used for attaching an optical probe to the optical
port (item 5). A push-button for data scrolling is
positioned on the meter right side (item 6). The
reset push-button cover (item 7) is joined with a
hinge to the meter cover and can be sealed
independently.

1.2.

The terminal block is made of self-extinguishing
polycarbonate. It can be used either for direct or CT
meter connection.

Terminal block

The terminal block cover (item 11) can be long or
short. A meter connection diagram is stuck on its
inner side. The terminal block cover is fixed with
two sealing screws (item 12).

1.2.1.. Terminal block for direct connected
meters

The terminal block for direct connected meters
contains current terminals, auxiliary terminals and
potential links for power supply of the voltage
metering circuitry.

Fig. 2: Terminal block of direct connected meters

1. Current terminals 3. Auxiliary voltage terminals
for an add-on unit
4. Terminal cover opening

detector

2. Auxiliary terminals

The current terminals (item 1) are cage type and
are made of nickel plated steel. They are universal
terminals for all types of conductors made either of
copper or aluminium. The current terminals are
made in two sizes:

For conductors with maximum cross section
up to 25 mm? (Imax = 85 A),

For conductors with maximum cross section
up to 35 mm? (Imax = 120 A).

Status A - Approved
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ISKRAEMECO +_ MT174 - Electronic three-phase electricity meters
. with maximum demand and LP

The 85 A terminal blocks has only one screw per
current terminal, while 120 A terminal blocks has
two screws per current terminal. Due to indirect
pressure to the conductors the terminal screws do
not damage it. The current terminals make a reli-
able and durable contact regardless if the conductor
is made of copper or aluminium.

Voltage metering elements are power supplied via
potential links. Sliding potential links are self-
braking and enable easy disconnection of current
and voltage metering circuitry. In the metering
mode they should be in their lowest position (closed
contact), and in the meter testing mode they should
be in their highest position (opened contact). On 1. Detector of terminal = 2. Phase voltage test
request, the potential links can be located under the cover opening contacts

meter cover.

3. Sliding potential links (opened contacts)

Fig. 4: Potential links in the terminal block of
‘ r‘—“ - direct connected meters for Imax = 120 A

T -

1.2.2. Terminal block of CT operated meters
The CT operated meters have separate voltage
k’ ® kﬁ ® kﬁ ® @ terminals (Fig. 5, item 2) in the terminal block. They

are used for supplying the voltage metering

- circuitry. The voltage terminals are equal to the
current terminals (Fig. 5, item 1). The current and

3 voltage terminals are made of solid brass with a 5

L Lo mm bore diameter; the conductors are fixed in the
1. Sliding potential links 2. Phase voltage test terminals with two screws.

(opened contacts) contacts

3. Terminals of auxiliary voltages

a. Potential links in the terminal block

[+ — _r:‘__f‘__—_{_m L™
1. Detector of terminal 2. Phase voltage test 1. Current terminals 3. Auxiliary terminals
cover opening contacts 2. Voltage terminals 4. Auxiliary voltage

b. Potential links under meter cover terminals for add-on unit

direct connected meters for Imax = 85 A meter

1.2.3. Auxiliary terminals

Up to six auxiliary terminals can be built in a
terminal block. They are used for tariff inputs,
impulse outputs or tariff outputs or RS485 interface.
Due to a limited number of auxiliary terminals, all
stated inputs and outputs as well as the interface
can not be built in the meter at the same time. The
bore diameter of the auxiliary terminals is 3.5 mm.
Wires are fixed with a screw. Three auxiliary

7 of 36
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ISKRAEMECO +_ MT174 - Electronic three-phase electricity meters
. with maximum demand and LP

voltage terminals for power supply of an external Note:
device can be also built-in. On request, an additional top meter fixing

The auxiliary terminals are nickel-plated at a element shown in Fig. 7 can be attached to
tropical meter version. the MT174 meters with a long terminal cover

(shown in Fig. 6).

1.4. Meter sealing places u

The auxiliary terminals enable combinations of the
following meter functionalities:

Left side Right side The meters are sealed at the following places:
Version auxiliary auxiliary ,
terminals terminals 1. The screws of the meter cover - metrological

seals

Two tariff inputs Two pulse outputs
2 Two tariff inputs RS485 interface

3 Two pulse or tariff | RS485 interface
outputs

2. The screws of the terminal cover - electric
utility seals

3. The hinged cover of the Reset pushbutton -
electric utility seals

1.3. Over-all dimensions

Meter fixing dimensions comply with the DIN 43857
standard.

U E—

V— 7/ Fig. 8 - Places of sealing the MT174 meters

Fig. 7 - Meter with a short terminal cover and
an additional top meter fixing element
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2. Meter configuration
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Fig. 9: Meter block-diagram

The meter consists of:
1. Three (on request four) metering elements

. Meter power supply unit
. Microcontroller with EEPROM
. RTC with a Li-battery
LCD
. Pulse emitting LED(s)
. Scroll push-button
. Reset push-button

9. IR optical port
10. RS 485 (option)
11. Tariff input(s) (option)
12. Pulse output(s) or tariff output(s) (option)

O N OA®WN

2.1. Metering elements

The MT174 meters are equipped with three
metering elements.

The metering elements enable accurate measure-
ment of active, reactive and apparent energy in a
wide metering and a temperature range. The
voltage range is from 0.3Ur to 1.3Ur - within it the
MT174 meters measure energy with declared
accuracy.

The metering elements consist of a current and a
voltage sensor. The current sensor is a Rogowski
coil (a current transformer with an air core), while
the voltage sensor is a resistive voltage divider.
Signals of currents and voltages are fed to the A/D
converters. Then they are digitally multiplied so that
instantaneous power is calculated. The instan-
taneous power is integrated in the microcontroller,
where it is further processed.

MICROCONTROLLER
D | AlD
H— AID

Fig. 10: Metering element

The metering element ensures excellent metering

properties:

1. Negligible effect of influence quantities and elec-
tromagnetic disturbances

2. High long-term stability so that meter recali-
bration is not required over its lifetime

3. Long meter lifetime and high reliability in use

2.2. Power supply stage

The power supply stage is a capacitor type and is
supplied with all three phase voltages. It enables a
meter to operate accurately also if just one phase
and neutral or two phases are connected to the
meter, and the voltage range is from 80% to 120%
of the rated voltage.

2.3. Microcontroller

The microcontroller acquires signals from the
metering elements, processes them and calculates
values of measured energy. The metering results
are stored in energy registers for particular tariffs
and total. The microcontroller also generates pulses
for the LED(s) and pulse output(s), enables two-
way communication via the optical port and a serial
interface (if built-in), records load profile and events
as well as drives the LCD.

All measured data are stored in a non-volatile
memory and are kept for more than 10 years period
without an external power supply.

Operation of the microcontroller is controlled with a
watchdog.

2.3.1. Load-profile recorder

A load-profile recorder is provided with maximum
eight channels. The recording period can be set to
5, 15, 30 or 60 minutes.

Note: If maximum demand is measured too, load-
profile registration period and demand period
should be of the same value.

Energy or demand can be registered in load-
profiles. Data in the load-profile recorder are
provided with a time stamp (date and time of the
end of a registration period), a meter status in the
last registration period and a check sum. A capacity
of the load-profile recorder depends on the
registration period and a number of registered
quantities (channels) and is given in the following
table.
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Number Load-profile capacity (days)
of  |Reg. period | Reg. period | Reg. period
channels | gg min 30 min 15 min
1 793 396 198
2 476 238 149
3 340 170 85
4 261 130 65
5 214 107 53
6 182 91 455
7 158 79 39.5
8 140 70 35

Warning: If the registration period is changed, the
data stored in the load profile will be lost.
Before changing load-profile registration
period the load-profile data must be down-
loaded first in order not to be lost.

The following data can be stored in the load-profile:
o Positive active energy +A or demand +P

Negative active energy —A or demand -P

Absolute active energy IAl or demand IPI

Positive reactive energy +R or demand +Q

Negative reactive energy -R or demand -Q

Reactive energy in first quadrant R1 or

demand Q1

e Reactive energy in second quadrant R2 or
demand Q2

o Reactive energy in third quadrant R3 or
demand Q3

e Reactive energy in fourth quadrant R4 or
demand Q4

e Apparent energy S

Note: Load-profile data can’t be displayed on the
LCD.

2.3.2. Log-book

The MT174 meters have two log-books. The log-
book P.98 can register 209 events and meter
statuses; the log-book P.98.1 can register 74
events - mostly fraud attempts. The log-books are
organized as a FIFO.memory. In this way the last
209 respectively 74 events are always available.
Every registered event or meter status is accom-
panied with a time stamp consisting of date and
time when it has occurred.

The following events and meter statuses can be
registered in the P.98 log-book:

Fatal meter error

Meter billing reset

Watch-dog reset

Changed a value of set parameters

Changed load-profile registration period

Internal clock setting

Day-light save period time change

Network voltage failure

Restoration of network voltage

Deleted registers of the load-profile recorder

Deleted registers of the log-books 0 and 1

Deleted energy registers

Voltage failure in individual phase (L1, L2, L3)

Restoration of voltage in individual phases (L1,

L2, L3)

Voltage lower than set voltage low limit

Voltage higher than set voltage high limit

Opening / closing the meter cover

Opening / closing the terminal block cover

Manipulation with a permanent magnet start /

stop

e Energy flowing in reversed direction (only at
meters for one energy flow direction and at
absolute meters)

e Energy loss detected

e Fraud start / stop

e Phase voltages L1, L2, L3 below the low
voltage limit

e Phase voltages L1, L2, L3 under the high

voltage limit

Phase voltages L1, L2, L3 within voltage limits

Wrong password

Li-battery low

The following events and meter statuses can be
registered in the P.98.1 log-book:

e Opening / closing the meter cover

Opening / closing the terminal block cover
Manipulation with a permanent magnet start /
stop

Energy flowing in reversed direction (only at
meters for one energy flow direction and at
absolute meters)

Deleted log-book P.98

Deleted load-profile recorder

Deleted energy registers

Change of the meter parameters

Fraud start / stop

Watch-dog reset

Wrong password / log-in

Energy loss detected

2.3.3. Billing results keeping

The MT174 meter keeps billing results (energy and
maximum demand values registered by tariffs and
total) for up to the last 15 billing periods (months). A
number of billing periods (months) for which billing
results are kept is set in the factory and can’t be
changed subsequently. The billing results are
stored in a FIFO memory, so that they are always
available for the last n (n = 1, 2, ...,15) billing
periods (months), regardless if the meter billing
reset was performed by means of the RTC, the
Reset push-button or via the optical port or remotely
via a serial interface. The metering results of the
past billing periods (months) can be displayed for
max. 9 previous months, while they can be readout
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for 15 previous months by means of the optical port
or the serial interface (if it is built-in).

The RTC can be set to perform a billing reset:
¢ Once a year on a specified date and time

¢ Every month on specified day in a month and
time

e Every month on a specified day in a week
after specified day in a month and specified
time

e Every week on a specified day in a week and
time

e Every day

Indexation of the registers keeping previous month
billing data can be either linear (running from 01 to
15) or circular (running in circles from 00 to 99 and
then again 00 and so on).

2.4. Real-time clock

A real-time clock is controlled with a 32.768 kHz
quartz crystal which is digitally trimmed. Its ac-
curacy is better than requested by the IEC 62054-
21 standard for time-switches. The RTC involves an
internal calendar that assures information on year,
month, day, day in a week, hour, minute, second
and leap year.

The RTC enables:

e Time-of-use registration (in max. 4 tariffs)

e Generating a demand period and load-
profile registration period

e Generating of time stamp (date and time)
for demand and events in the log-books

e Automatic meter billing reset at the end of
the billing period (month)

e Automatic change-over to day-light saving
period and back to the standard time
(winter - summer time)

2.4.1. RTC back-up power supply

A Li-battery is used as the RTC back-up power
supply. It assures 5 years of the RTC operation re-
serve and has 20-year shelf-life. The Li-battery is
positioned on‘the meter printed circuit board under
the meter cover.

The Li-battery can enable data display on the LCD
when the meter is in a no-power state (see item
2.5.4 No-power reading option).

2.4.2. RTC accuracy testing

The RTC accuracy is tested via imp/kWh LED (Fig.
1, item 8) when the meter is in the RTC test mode.
The meter is set in the RTC test mode operation via
an optical interface by means of Iskraemeco
MeterView software by sending the Clock control
command to the meter. When the meter is in the
RTC test mode, 4.096 Hz test frequency of RTC is
fed to the imp/kWh LED (Fig.1, item 8). The meter
exits the test mode operation by:

e Sending a command for exiting the RTC test
mode operation by means of MeterView soft-
ware

e Disconnecting meter supply voltage

2.4.3. Time-of-use registration

The meter is designed as a multi-tariff with maxi-
mum four tariffs. A tariff change-over time is defined
with hour and minute. Minimal time period between
change-over is five minutes. The real-time clock
enables complex daily and weekly tariff structures,
as well as a couple of seasons in a year:

e Up to 10 seasons in ayear (i.e. 10 weekly tariff
programs)

e Up to 10 daily definitions of the tariff change-
over program

e Up to 10 tariff change-over inside individual
daily tariff programs

e Up to 46 holidays (including those based on a
lunar calendar) in which a special tariff
program is defined

The tariff programs control
maximum demand registration.

both energy end

Tariffs can be changed-over also via tariff inputs -
maximum two tariff inputs are available for
changing-over up to four tariffs. When tariff inputs
are used for tariff change-over the active tariff valid
both for energy and demand.

2.4.3.1. Sleeping (passive) tariff program

On request two tariff programs are available. The
second tariff program can be used as:

1. Separate tariff program for maximum demand
- if this option is selected, the first tariff
program controls energy registration and the
second tariff program controls maximum
demand registration

2. Sleeping (passive) tariff program for both
(energy and maximum demand registration) -
with this option also the start date (day,
month and year) for activation of passive tariff
program must be defined:

a. If current date is before start date, the
first tariff program is active

b. On start date at 00:00:00 the meter
switches from first to second tariff
program (there is no overwriting of tariff
programs, both tariff programs stay
intact and in the same place as before
switching)

c. If current date is equal to or later than
start date, the second tariff program is
active

d. RTC setting:

o If the second tariff program is active
and RTC is set to date before
start date, the meter switches
from second to first tariff program
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o If the first tariff program is active
and RTC is set to date after start
date, the meter switches from
first to second tariff program

2.4.3.2. Holidays
The MT174 meters support the following holidays:

e Single (on defined year, a month and a day
in a month)

e Every year (on defined month and a day in
a month)

e Every year with shift to Monday (on defined
month and a day in a month and if that date
is on Sunday, the holiday is shifted to
Monday)

e Holidays based on Lunar calendar

For holidays based on Lunar calendar the reference
holiday is Eastern according to Gregorian calendar.
All other lunar holidays are defined with a number
of days before or after the Eastern for that holiday -
shifted days. When defining the other lunar holidays
by shifted days, care should be taken that the
entered number of shifted days will not cause that
the defined lunar holiday will be in the next or the
previous year.

2.4.4. Maximum demand measurement

The internal clock generates a demand period for
demand calculation. Demand is calculated as a
mean value in the integration period. In the MT174
meters the following demand periods can be set: 5,
15, 30 or 60 minutes. At the end of a demand
period the calculated demand is transferred from
the current demand period register into the register
of the demand period that was just terminated. It is
compared with the value stored in the maximum
demand register in the billing period. If the new
calculated demand is greater than the value in the
maximum demand register, a new demand value is
stored, otherwise the old value is kept. In this way,
a maximum demand is also. registered at the meter
billing reset.

Note: If the meter registers load-profile, the demand
period and the load-profile registration period
should be of the same length.

2.4.5. Meter billing reset

A meter billing reset is usually done by RTC once a
month. However, any other period of a meter billing
reset can also be set (see Iltem 2.3.3 “Billing results
keeping”). Day and time of the meter billing reset
can be set for any day in a month and any time
during a day. At the meter billing reset the billing
data for a current month are copied from the
registers for a current month (a billing period) to the
registers of a previous month (a billing period) and
registers for maximum demand in a current billing
period (month) are cleared. At the same time the

maximum demand value is added to a sum of
maximum demands in the cumulative demand regi-
ster and a counter of billing resets is incremented.

The meter billing reset can be performed not only
by means of RTC but also by pressing the Reset
push-button (see Item 2.7.3 “Manual meter billing
reset’), via the IR optical port or remotely via a
serial interface, if it is built-in.

25. LCD

The 7-segment LCD, with additional characters and
symbols, complies with the VDEW specifications.
Large characters and ‘a wide angle view enable
easy data reading. The LCD back-light illumination
is available on request. The LCD is illuminated by
short (Tp < 2 s) pressing the blue pushbutton. On
request the back-light is turned-on all the time.

.p<_f¢%.+p GKIWARh

oo A2 00000 T 0T 0T T Y

Fig. 11: LCD

Data are displayed in the right-side by means of
eight alphanumeric characters. The size of data
characters is 8 mm high and 4 mm width. The OBIS
code (by IEC 62056-61), without the first two
characters from the left side, is employed for data
identification. It is displayed in the left side corner
by means of five 6 mm high alphanumeric
characters.

An indicator of energy flow direction is displayed in

the left top corner.

Note: If there is no load or the load current is lower
than the meter starting current, the indicator
of energy flow direction is not displayed.

A physical unit of displayed physical quantity is
shown in the right top corner. The indicator of L1,
L2, L3 phase voltages presence is displayed in the
middle of the top row. If certain phase voltage is not
present, the indicator of that phase is not displayed.

When the indicators L1L2L3 blink, this indicates
wrong phase sequence.

When the indicator L1, L2 or L3 blinks and at the
same time the arrow € indicating export energy
flow direction is displayed, it indicates reverse
energy flow through the metering element in that
phase.

In the LCD bottom row there are eleven signal flags
that indicate current valid tariff, meter status and
alarms. The meaning of signal flags (see item 2.5.3)
is engraved on the meter name plate below them.
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2.5.1. LCD testing

The LCD can be tested automatically so that all
LCD segments are displayed (Fig. 11) for 5
seconds to check whether they are in order.

The LCD test can be performed either:
¢ After voltage is applied to the meter
¢ In Auto scroll sequence or
¢ In Manual scroll sequence

e With a command sent via a communication
interface

2.5.2. Data display

Data defined in Auto scroll sequence and in Manual
scroll sequence are displayed on the LCD.

Data from Auto scroll sequence are displayed in a
circle, and each data is displayed for 8 seconds as
a standard (default) display time. On request,
longer or shorter data display time can be set via
the meter optical port by means of Iskraemeco
MeterView software.

Note: Maximum 34 registers can be included in
the AUTO scroll mode

At Manual scroll sequence the blue push-button
should be pressed for displaying the next piece of
data. Data in Manual scroll sequence remains
displayed until the push-button is pressed again or
until time for automatic return into the Auto scroll
sequence is elapsed.

On request, billing data for the maximum 9 elapsed
billing periods (months) can be displayed in the
LCD too.

Note: Maximum 50 registers can be included in
the MANUAL scroll mode

Data that can be displayed at different meter con-
figurations required by the customer are shown in
the table in the Appendix: Data registers and
sequences.

Energy data and demand.can be displayed in data
formats given in the table below.

Data format | No. of integers | No. of decimals
Energy
6.0 6 0
7.1 6 1
7.0 7 0
8.2 6 2
8.1 7 1
8.0 8 0
Maximum demand
4.2 2 2
4.3 1 3
Cumulative maximum demand
6.2 4 2
6.3 3 3

2.5.2.1. Meter test mode

The MT174 meters can be set into the meter test
mode via their optical port by means of Iskraemeco
MeterView software (SET menu) or by means of the
pushbuttons on the meter front side (see item 2.7.6
Driving menus with pushbuttons) in which energy
data are displayed with higher resolution. Four
decimals are displayed in the meter test mode (if
not requested less decimals to be displayed). At the
same time imp/kWh* (and imp/kvarh LED and
imp/kVA if they are built-in) starts to emit pulses
with a pulse rate 40.000 imp/kWh (40.000
imp/kvarh, 40.000 imp/kVAh). In this way time
needed for meter accuracy testing at low load is
shortened.

2.5.3. Signal and alarm flags

The signal flags in the LCD bottom row indicate
certain meter status and alarms. They are grouped
into three groups:

o actual tariff (first four flags on the left side)
e alarms (four flags in the middle)

o meter status (last three flags on the right
side)

The MT174 meters enable indication of many
different alarms but only four of them can be
displayed on the LCD. Therefore a customer at
meter ordering should specify which of them are to
be displayed on the LCD. If more than four alarms
are to be indicated on the LCD, one signal flag can
be used for two different alarms (e.g. one signal flag
for both the meter cover and the terminal cover
opening)

The signal flags from left to right have the following
functions:

No. | FLAG | STATUS MEANING
1 T1 Lit Active first tariff
2 T2 Lit Active second tariff
3 T3 Lit Active third tariff
4 T4 Lit Active fourth tariff
. Terminal cover has
TC Lit been opened” (option)
MC Lit Meter c?)ver has been
opened "’ (option)
Field detector® (meter
FD Lit has been tampered

with a permanent
5to 8 magnet - option)

Energy flowing in

REV Lit reversed direction®
(option)
BAT Lit Li-battery low®
. Data display on LCD in
PD Lit no-power meter state®
9 DRO Lit Meter data down-

loading is in progress
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10 FF Lit Meter fatal error®
: Meter in programming
11 SET Lit mode

the meter is smaller than the meter starting current,
the LEDs (or a LED) are (is) permanently lit.

Y The flag is active only if a corresponding cover
opening detector is built into the meter.

2 The flag is active only if an external magnetic
field detector is built into the meter (option)

% The flag could be implemented only at one
direction energy flow and at absolute energy
meters

Y The flag indicates that Li-battery is low and
should be replaced.

The flag is active only if no-power data
displaying in the LCD was requested (option)
% If the FF signal flag is displayed, the meter
should be dismounted from a place of measu-
rement and sent to an authorized repair shop
or to the manufacturer for examination and
repair. At the same time the F.F.0 register is
displayed. For its meaning see item 2.8.4 Fatal
error register.

5)

2.5.3.1. Deleting alarm flags

The alarm flags displayed on the LCD remain
displayed even in a case of power-down / power-
up. They can be deleted by:

¢ sending a formatted command to the meter via
its optical port or serial interface (if built-in)

o the meter pushbuttons - one of them is sealed
(see item 2.7.4.5 Deleting alarm flags by push-
buttons)

The customer should specify how the alarm flags
are to be deleted at meters ordering.

2.5.4. No-power reading option

Optionally, data can be displayed on the LCD in a
no-power meter state by pressing the Scroll push-
button. Data from the Manual scroll sequence (with
exception of historical data. if they are included in
this sequence) are displayed on the LCD in the no-
power reading mode. For displaying each data on
the LCD the Scroll pushbutton should be pressed
again. If the Scroll pushbutton has not been pres-
sed for a time longer than the time of scrolling data
in the Auto display mode, the LCD automatically
turns-off in order to save the Li-battery.

2.6. LEDs

The meters for active energy only are provided with
a LED (imp/kWh). The meters for active and
reactive energy are provided with two LEDs
(imp/kWh and imp/kvarh). The meters for active,
reactive and apparent energy are provided with
three \LEDs (imp/kWh, imp/kVAh and imp/kvarh).
The LED(s) are used for testing the meter accuracy
and indicating meter operation. If current through

LED STATUS INDICATION

Energy is registered.
- The pulse rate is
Blinks proportional to the

Imp/kWh consumed power.
Imp/kVAh Voltages applied to the
Imp/kvarh Lit meter, but load current

is lower than the meter
starting current.

Voltage not applied to

Not it the meter.

The emitted pulse rate depends on the meter
version and load current.

Meter version Imax Meter constant

500 imp/kWh
Direct connected 120 A (500 imp/kVAh
(D2) 500 imp/kvarh)

1.000 imp/kWh

Direct connected 85 A (1.000 imp/kVAh
(D1) 1.000 imp/kvarh)
10.000 imp/kWh
CT operated 6A (10.000 imp/kvarh,
(T1) 10.000 imp/kVAh)

In the meter test mode pulse rate is increased to
40.000 imp/kWh (kVAh/imp and kvarh/imp) in order
to shorten time needed for testing the meters at low
loads.

On request the imp/kwWh - LED can have an ad-
ditional function. In the RTC test mode operation for
testing RTC accuracy it blinks with frequency that is
equal to the RTC test frequency i.e. 4.096 Hz (see
Iltem 2.4.2 RTC accuracy testing).

2.7. Push-buttons

Two pushbuttons are built in the meter cover.

3 1

1 — Data scroll pushbutton
2 — Reset pushbutton
3 — Cover of the Reset pushbutton

Fig. 12: Pushbuttons on the meter cover

e RESET - an orange pushbutton under the
hinged door that is fixed to the meter cover.
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Available sealing that does not depend on
the meter cover.

Its primary function is to perform manual
billing reset of the meter.

e DATA SCROLL - a blue pushbutton that is
always accessible.
Its primary function is to display data from
the Manual sequence on request.

Depending on how long the pushbuttons were
pressed and the combination of pressing them, the
pushbuttons enable:

e Selection of the meter operation mode,
e Testing of display,
e Listing of metering results

e LCD back-light turn-on (if this function was
requested)

e Data display on the LCD in no-power meter
state (if this function was requested)

e Manual billing reset of the meter

e Manual setting of the RTC time and date
(option),

e Manual setting of data transmission rate
(Baud rate) for optical port and serial
interface RS485 (if built-in)

¢ Manual deleting of alarm flags (option),

At the orange pushbutton the time duration of
pressing does not influence to its function, while at
the blue pushbutton there are three different time
durations of pressing - each of them causing
different effect:

a. Short - pressing shorter than 2 sec. - the
next data in the menu is displayed.

b. Long - pressing longer than 2 sec. and
shorter than 5 sec. - a submenu or a
function whose name is displayed on the
LCD is selected.

c. Prolonged - pressing longer than 5 sec.
- the meter is returned up for one level of
operation - (e.g. on the third level it is
necessary to press the blue pushbutton
three times and always keep it pressed for
more than 5 sec. in order to return to the
automatic data display mode).

On request the meters can be without the
Reset pushbutton. In such a case the hinged
door is ultrasonically welded to the meter cover
and it can't be opened. If there is no Reset
pushbutton, meter functions that requests
pressing it are disabled (e.g. manual meter
billing reset, manual setting date and time,
etc.).

2.7.1.Display testing

A display is tested to check if all its segments
function properly. In the automatic data display the

blue pushbutton should be pressed for a short time
(Tp <2 s). The display is tested for 10 seconds and
all its segments are displayed. After 10 seconds the
meter returns to automatic data display mode
automatically (see item 2.5.1).

2.7.2.Manual data display

Data are displayed on request as follows. The
meter is set to the display testing mode (see Item
2.7.1). During the LCD test, the blue pushbutton is
pressed for a short time (Tp <2 s). The Std dAtA
title is displayed. In this way a menu for selecting
data display on request is entered.

L (0L 11
g x| BNLh

In order to enter into the data display on request
menu, the blue pushbutton should be pressed for a
long time (2 s < Tp < 5 s). The first data from the
Manual scroll list is displayed on the LCD. For
displaying the following data from the Manual scroll
list, the blue pushbutton should be pressed for a
short time again.

If the blue pushbutton has not been pressed for
some time, the meter automatically returns back
into the Auto scroll mode.

The exit from the Manual data display mode is
performed by prolonged pressing the blue push-
button (Tp > 5 s).

2.7.3.Manual meter billing reset

For a manual meter billing reset with which the
meter is prepared for a new billing period, the seal
of the orange pushbutton door should be broken
first and the door should be opened. The orange
pushbutton should be pressed, when the meter is in
the automatic data display mode. When meter
billing reset is performed, a message donE is
displayed on the LCD for a while.

L1]L2]Ls

™~

X

.‘-
-

In case of the meter billing reset, the billing data are
transferred from the registers for a current month to
the registers for a previous month, the registers for
demand in a current month are deleted, and the
counter of performed billing resets is incremented
by one.

In order to prevent misuse of the Reset push-button
after the meter billing reset, the orange pushbutton
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is disabled for one demand period or longer time
(maximum 1.092 minutes) which can be set by
MeterView. If the orange pushbutton is pressed in
time shorter than the Reset pushbutton disable
period, the meter billing reset will not be performed
and a message blockEd is displayed on the LCD.

DO X

\i

The orange pushbutton cover should be closed and
sealed again after the manual meter biling reset
was performed.

On request, the function of manual meter billing
reset can be disabled.

2.7.4.Meter setting mode

The meter setting mode enables:
meter parameters setting via the optical port,

setting date and time of the RTC by means of
the pushbuttons separately for communication
via the optical port and RS485 (if built-in)

setting data transmission rates by means of
the pushbuttons

deleting of the alarm flags on the LCD by
means of the pushbuttons.

All these functions are optional and can be enabled
or disabled. To enter into the meter setting mode
the orange pushbutton should be pressed when the
meter is in the LCD testing mode. The menu title
SEt is displayed.

N

Now the blue pushbutton should be pressed for a
long time (2s < Tp < 5s) to enter into the SET
menu. The first item in the Set menu is displayed.
The other items in the Set menu are displayed by
short pressing (Tp < 2s) the blue pushbutton. There
are the following options in the SET menu:

0.9.1 register of the RTC current time - the
RTC current time can be set by means of
the pushbuttons

0.9.2 register of the RTC date - the RTC
date can be set by means of the push-
buttons

C.57.0 register of data transmission rate at
the optical port - the data transmission rate
at the optical port can be set by means of
the pushbuttons

C.57.1 register of data transmission rate at
the interface (if built-in) - the data trans-
mission rate at the interface can be set by
means of the pushbuttons

Par SEt - an option for entering into the
meter parameters setting mode ~which
enables setting meter parameters via the
optical port

Ad rESEt - an option for manual deleting
alarm flags on the LCD

All these functions are optional and can be acti-
vated by means of MeterView software. See also a
flow chart Pushbutton functions and meter modes in
fig. 13 in the item 2.7.6 Driving menus with
pushbutton).

2.7.4.1. Setting RTC time by pushbuttons

When 0.9.1 register is displayed on the LCD, the
orange pushbutton should be pressed in order to
edit current time.

0T I
e TR
Y

The SET flag is displayed on the LCD indicating
that displayed time can be edited and the first digit
on the left side starts to blink. It can be incremented
by short pressing (Tp < 2s) the blue pushbutton.

When its value is suitable, the orange pushbutton
should be pressed to confirm it. The next digit starts
to blink. In this way all digits are to be edited. When
the last digit has been edited, the orange push-
button should be pressed to set the new time in the
RTC (see item 2.7.7 Flowchart of time setting with
pushbuttons). At the same time the meter returns
back into the SET menu.

2.7.4.2. Setting RTC date by pushbuttons

When 0.9.2 register is displayed on the LCD, the
orange pushbutton should be pressed in order to
edit current date.

X0
ngg T
\J

The SET flag is displayed on the LCD indicating
that displayed date can be edited and the first digit
on the left side starts to blink. It can be incremented
by short pressing (Tp < 2s) the blue pushbutton.

When its value is suitable, the orange pushbutton
should be pressed to confirm it. The next digit starts
to blink. In this way all digits are to be edited. When

Status A - Approved
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the last digit has been edited, the orange push-
button should be pressed to set the new date in the
RTC (see item 2.7.7 Flowchart of time setting with
pushbuttons). At the same time the meter returns
back into the SET menu.

2.7.4.3. Setting Baud rates by pushbuttons
When C.57.0 register is displayed on the LCD, the
orange pushbutton should be pressed in order to
set Baud rate of data transmission via the optical
port.

L1]L2]L3]
T T
80 O

The SET flag is displayed on the LCD indicating
that the displayed Baud rate value can be edited
and at the same time the Buad rate value starts to
blink. By short pressing (Tp < 2s) the blue
pushbutton, the possible Baud rate values are
scrolled on the LCD (300, 600, 1.200, 2.400, 4.800,
9.600, 19.200 bit/s). When a suitable Baud rate is
displayed on the LCD, the orange pushbutton
should be pressed to save it. At the same time the
meter returns back into the SET menu.

In the same manner can be set Baud rate of data
transmission via an interface (if it is built-in) in_ the
register C.57.1.

2.7.4.4. Meter parameters setting mode

When a title PAr SEt is displayed on the LCD, the
orange pushbutton should be pressed in order to
enter into the meter parameters setting mode.

L1]L2Ls]
RO P

'
-

- ™Y

The SET signal flag is displayed on the LCD and
the title PAr SEt starts to blink indicating that the
meter parameters can be programmed via the
optical port. To exit from the Meter parameters
setting-mode the orange pushbutton should be
pressed again. At the same time the meter returns
back into the SET menu.

2.7.4.5. Deleting alarm flags by
pushbuttons

When a title Ad rESEt is displayed on the LCD, the
orange pushbutton should be pressed in order to
delete the displayed alarm flags (e.g. meter cover
opening, terminal cover opening, reversed energy
flow, etc.).

L1]L2]L3)
g g N
I R e v N

Y Y vy

When the orange pushbutton has been pressed,
the title Ad done and the SET flag are displayed
indicating that the alarm flags have been deleted. At
the same time the alarm flags displayed on the LCD
are turned-off.

(] ] g
Rd dank
Y Y

The orange pushbutton should be pressed again to
return back into the SET menu - Ad rESEt title is
displayed on the LCD.

By short pressing (Tp < 2s) the blue pushbutton a
message End is displayed on the LCD indicating
that there is no more items in the SET menu. If the
blue pushbutton is pressed again, the first item in
SET menu is displayed on the LCD.

In order to exit the SET menu the blue pushbutton
should be prolonged pressed (Tp > 5s).

2.7.5.Meter testing mode

The MT174 meters can be set into the testing mode
by means of the Reset and Scroll pushbuttons.
Data of energy are displayed with increased
resolution in the meter testing mode - maximally
four decimals can be displayed. A number of
decimals that will be displayed in the meter testing
mode can be set with the MeterView software.

To enter into the meter test mode the Reset
(orange) push-button should be pressed, when the
meter is in the LCD testing mode. When title SEt is
displayed, the blue pushbutton should be pressed
short so that title tESt of the submenu meter testing
mode is displayed.

L1]L2]Ls!

e
'
™1
| 2 ot

The blue pushbutton should be pressed long (2s <
Tp < 5s) to display energy data with increased
resolution.
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There are three different ways to return back into
the standard energy data resolution display mode:

e to send an appropriate formatted command

with prolonged pressing (Tp > 5s) the blue
push-button

e to disconnect the meter from voltages.

2.7.6.Driving menus with pushbuttons

The MT174 meters can be set into different modes
(see items 2.7.4, 2.7.4.1, 2742, 2743, 2.74.4
and 2.7.4.5) by means of the pushbuttons. The
pushbutton functions and the meter modes are

to the meter via its optical port shown in the following flow-chart.

AUTO SCROLL MODE

iR kW hig
* @0 HBIR5Y3C i<
: L METER BILLING RESET
SHORT mEm
LCD TEST MODE  { [ - donk
+al 2
Time out "‘—I—'. TR GRIVEhh METER BILLING RESET IS DISABLED
pegss BEAREGAE
LA, 2 7 R R N
BLUE —— . b lochEd
PUSH-BUTTON ORANGE L/
MENU PUSH-BUTTON If RESET push-button
MANUAL SCROLL MODE v v MENU Is Dfessﬁef’ 0%?‘” R!Eer;Te
shorter than the
LONG [ Lone  disabled fime
Std dRERMM REL
B - L : rr 4 METER SETTING MODE
SHORT
|09 GBS 94E g9 g
l.l.‘r = I-'l u.a;l . Y;:B:S?cqﬂ—*
SHORT SHORT fine.can b 38
A SHORT by the pushbutfons
mEm
92 FHETH 092 (00505
v L A b S GBS
SRt Date can be set
L 4 & | SHORT b ihe pushbuttons
jp kW h mEE
@0 BIRS4IL! [510 1 p—"
- S I.‘S"[I.I o b
: SHORT T Baud rate can be set
' % ! SHORT py the pushbutfons
’ pm SEE——
r
: End v vy v
' v L ] " Meter in parameters
. | il SHORT seffing mode
v_ -
mmm 5
End Ad rESEE
n i YTy
Y {2 A Y
J=! SHORT A 4 mEm
i Ad donk
L A
LEGEND: 5 - . & E S& Alarm flags are delefed
SHORY QRS ime Tp <2 SHORT ¢  METER TESTING MODE
LONG Presstime2s<Tp<5&s e, kW h| Energy dafa are
I:l PROLONGED PressfimeTp > 55 o Y432 L 123Y| dsplayed with
Y Ty increased resolufion
With PROLONGED press of the blue push-button the A4
meter returns back into the AUTO SCROLL MODE
[i) CONFIRM BLINKING DIGIT VALUE End
STORE NEW PARAMETER VALUE T | JE A
ENTER INTO SET MODE | pr—

Note: ‘Registers displayed on the LCD in the Manual scroll mode can differ from those shown in the flow-chart
as they are optional.

Fig. 13: Pushbutton functions and meter modes
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2.7.7. Flowchart of time setting with pushbuttons

Data scroll pushbutton
B SHORT (Tp < 2s): Increments digit that blinks
B LONG (2s < Tp < 5s): Keeps old parameter

value
SEE
A
l LONG
—
—p 011 (BN
Al
L Blinking
digit OK?
SHORT

| -

D g S

Bl =]
=

Blinking
Increment digit OK?

SHORT

Yes E
\ 4

ST

- £3
o

Save
displayed
time?

No

LONG

0y AR
v

l SHORT
0g? B P
v

Reset pushbutton

O:

Confirms value of digit that blinks and goes
to the next digit

Enters new value of parameter

TIME SETTING MODE

Left digit is blinking

Confirm blinking digit value

Next digit is blinking

Confirm blinking digit value

All digits are blinking

Enter new time

DATE SETTING MODE

Fig. 14: Flow-chart of time setting with pushbuttons

Date is set with the pushbuttons in the same manner.
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2.8. Communication channels

The meters can be equipped with the following
communication channels:

= Optical interface (always built-in)

= RS485 interface (on request)
Built-in communication channels enable:

= Billing data readout

» Load-profiles readout

» Log-book registers readout

= Meter parameters readout

= Meter parameters setting

Communication with the meter in progress is
indicated on the LCD by the DRO signal flag.

2.8.1.Optical port

In the right top corner of the meter there is an
optical port that complies with the IEC 62056-21
standard. It is intended for a local setting of the
meter parameters and local data readout.

Fig. 15: Optical port

The communication protocol is IEC 62056-21,
mode C. Communication mode is serial asyn-
chronous. All data transmission rates from 300 bit/s
to 19.200 bit/s are available. However, the default
data transmission rate is 9.600 bit/s. If data
transmission rate of the used optical probe is less
than 9.600 bit/s, than transmission rate of the
optical port should be set to the data transmission
rate of the optical probe.

The wave length of the optical port light is 660 nm,
luminous intensity. in active state is min. 1 mW/sr.

2.8.2.RS485 interface

On request, an RS485 interface can be built into the
MT174 meters. It enables remote readout and
setting of the meter parameters.

The RS485 interface enables connection of 31
meters to one communicator with a built-in RS485
interface, e.g. Iskraemeco P2CC. Master-slave
architecture is used. The communicator is a master
device and the MT174 meters are slave devices.
Maximum distance between the meters and the

communicator is 1.200 meters. At two-way
communication via the RS485 interface the IEC
62056-21, mode C protocol is used. The data
transmission rate is fixed and default set to 9.600
bit/s. Anyhow, any other data transmission rate in
the range from 300 bit/s to 19.200 bit/s ‘can be set
depending on the data transmission rate of the
master to which the meter is connected.

The RS485 interface is connected to the auxiliary
terminals on the right side of the terminal block.

Terminal | Description
27 RS485 A
29 RS485 B

Note: The meter address could be long up to 20
characters and is stored in the register 0.0.0.
It is not allowed that two meters connected to
one master device have the same address. If
the meter address is not specified by a
customer at the meter ordering, the default
meter address is the meter serial number.

2.8.3. Data downloaded via optical port

Data downloaded via an interface (optical port or
RS485 interface) are identified with OBIS (OBject
Identification System) codes in compliance with
IEC 62056-61 standard. On request the data
identification codes can be EDIS (Energy Data
Identification System) in compliance with DIN
43863, Part 3 standard. On request, historical data
for previous billing periods, besides data for a
current billing period, can be also downloaded via
the optical port and an interface (if it is built-in).
Historical data can be downloaded for maximum 15
last billing periods.

2.8.4. Fatal error register

The fatal error register F.F.0 is a hexadecimal value
and generates the following alarms, when particular
bits are set to 1.

Bit Error Description
0 | Firmware check-sum error
1 Parameters check-sum error
2 | Energy / maximum demand check-sum error
3 | Not implemented
4 | Not implemented
5 | Not implemented
6 | Warning of detected factory access level*
7 | Not implemented

* If only a factory access level has been detected,
the “Error” message is not displayed
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2.8.5. Communication protocol

The communication protocol is IEC 62056-21 mode
C. The communication is asynchronous half-duplex.

Data format:
1 start bit, 7 data bits, 1 parity bit, 1 stop bit

The entire data block is protected with a control
mark BCC in compliance with the DIN 66219
standard.

After receiving a calling telegram at a 300 baud
data transmission rate,

| ? Device address ! CRLF or /?! CRLF

the meter reveals its identification at a 300 baud
data transmission rate:

/1S K5 M T174 — “Program version”

where “Program version” is a four digit code. The
meter address refers to the contents of the 0.0.0 or
0.0.1 registers. Then the meter waits for 2 sec. so
that the proposed data transmission rate is
confirmed:

ACKO050CRLF.

If the proposed baud rate is confirmed, commu-
nication at a 9.600 baud rate follows; if it is not
confirmed, communication at 300 baud continues.
The meter transmits the data telegram:

STX Data! CRLF ETXBCC

where
STX: stands for the start of a text;
Data: refers to codes and data
! CR LF: stands for the end of data
ETX: stands for the end of a text
BCC: stands for Block Check Character -
parity check

2.9. Inputs and outputs

Inputs and outputs are built in the MT174 meters on
request. The following inputs and outputs are
available:

e Impulse output

e Tariff output

e Tariff input
For possible combinations of inputs and outputs
see the item 1.2.3. Auxiliary terminals.

2.9.1. Tariff input

One (two-tariff meters) or two tariff inputs (three or
four-tariff meters) for external tariff changeover can
be built into the MT174 meters.

Terminal | Designation | Description
13 TE1/2 Tariff input 1
15 GND Ground
33 TE3/4 Tariff input 2

A tariff input is controlled with AC line-to-neutral
voltage U,. The microcontroller recognize that there
is logic 1, if voltage at the input is U = 0.8 U,, and
logic 0, if voltage at the inputis U < 0.2 U,

A customer can specify at which voltage combi-
nation applied at the tariff inputs a certain tariff is
valid. The customer can also specify whether a tariff
input has a ground connected to an auxiliary
terminal or it has a common ground with the meter
and is therefore connected inside it.

2.9.2.Pulse output

One pulse output (active energy meters for one
energy flow direction or absolute meters) or two
pulse outputs (active and reactive energy meter for
one energy flow direction or active energy meters
for two energy flow directions) can be built into the
MT174 meters.

Note: Pulse output(s) are not available, if the meter
is equipped with tariff output(s).

Terminal | Designation Description
40 GND Ground
41 +AA Pulse output +A
42 -AA Pulse output -A
43 +RA Pulse output +R
Note: Besides the 41 terminal either the 42 or the

43 auxiliary terminal can be used.

The pulse output is passive and complies with the
IEC 62053-32 standard, class A (SO in compliance
with DIN 43864). The pulse constant is equal to the
half value of the meter constant and the standard
pulse width is 40 ms. However, a smaller pulse
constant or a larger pulse length can be set on
request. The class A pulses can be transferred to
0.5 m distance.

The pulse output(s) can be performed as an opto-
mos relay with a make contact that can changeover
25 W (100 mA, 250 V) on request. In this case
pulse transmission at a distance of 1 km is made
possible. The pulse constant is equal to one tenth
of the meter constant and the standard pulse width
is 100 ms. However, a smaller pulse constant or
other pulse lengths can be set on request.

Optional pulse widths are: 10 ms, 20 ms, 30 ms, 40
ms, 50 ms, 60 ms, 80 ms and 100 ms. The default
pulse width is 40 ms at class A pulse output and
100 ms at optomos relay pulse outputs.

Optional pulse constants at direct connected meters
are: 1.000 pls/kWh, 500 pls/kWh, 250 pls/kWh, 200
pls/lkWh, 100 pls/kWh, 50 pls/kWh, 25 pls/kWh, 20
pls/kWh and 10 pls/kWh.
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The default pulse constants depending on the pulse
output type and the meter |, current is given in the
table below:

Default output pulse
o tout constant (pls/kWh)
uise outpu Imax up to Imax =100 A
85A or 120 A
Class A (S0) 500 250
Optomos relay 100 50

Warning: When other than default pulse width and
pulse constant are required, attention
should be paid that the selected values
do not cause overlapping of the pulses
at maximum load.

The pulse outputs can be dedicated to any energy
which is measured.

2.9.3. Tariff output

One or two tariff outputs can be built into the MT174
meters for controlling an external device by a tariff
program that is stored in the meter instead of pulse
output(s).

Terminal | Designation | Description
61 TA1/2 Tariff output 1
65 GND Ground
63 TA3/4 Tariff output 2

A tariff output is performed as an optomos relay
with a make contact that can switchover 25 W (100
mA, 250 V).

Note: Tariff output(s) are not available, if the meter
is equipped with pulse output(s).

3. Antifraud protection

Special attention has been paid to a system of
meter data protection through the MT174 meter
design in order to prevent its tampering. Besides,
special tamper countermeasures are used hard-
ware and software ones.

3.1. Meter seals

The meter and the terminal block cover are fixed
with two screws and are secured with a wire and a
lead or a plastic seal. The Reset pushbutton hinged
door is sealed separately.

3.2. Always positive registration

The option of always positive energy registration at
kWh-meters regardless in which direction energy
flows through the metering elements prevents
meter misuse by wrong connection of the con-
ductors into the terminal block. In this way registe-
red energy is equal to the one actually consumed
regardless of the meter connection.

Az = IZA 4] + [2A o] + 12A 3]

In addition, an alarm flag REV is displayed on the
LCD, ‘when energy flows in reversed direction.
Besides, a corresponding indicator L1, L2 or L3 is
blinking indicating through which of the metering
elements energy flows in reversed direction.

Reversed energy can be registered into a separate
register on request too.

Besides, the following registers can be implemen-
ted into the MT174 meters:

o Elapsed time during which energy flown in
reversed direction.

e Events counter of reversed energy flow

e Time-stamps of the last reversed energy
events

3.3. Passwords

The MT174 meters are protected with three pass-
words. They protect the meters against unautho-
rized:

e reading the meter data
e changing the meter parameters
e setting time and date in the meter RTC.

The passwords can be up to 12 characters long. If
wrong password(s) is (are) entered into a meter
three times, the communication channel is disabled
for a certain time in order to prevent attempts of
hacking the meter. Such attempts are also
registered into the meter log-book.

Besides, the following registers can be implemen-
ted into the MT174 meters:

e Events counter of wrong password entering
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e Time-stamps of the last wrong password

entering

3.4. Parameters change protected
with a sealed pushbutton

Besides protection with a password the meter

parameters change can be protected with the Reset

pushbutton which is sealed. In such a case the

Reset pushbutton seal should be broken and the

Reset pushbutton should be pressed before the
meter parameters can be changed.

3.5. Detectors of opening meter cover
and terminal cover

On request, a detector of the meter and/or the
terminal cover opening can be built into the meter.
They are two switches with a pushbutton that
trigger a signal in case of opening the cover. The
event is registered in the log-book together with its
time-stamp (date and time) and the corresponding
flag is displayed in the LCD.

Besides, the following registers can be implemen-
ted into the MT174 meters:

e Fraud energy register (see item 3.10 Registers
of fraud energy)

e Events counter of a cover opening

e Time-stamps of the last reversed cover ope-
ning events

stk

Fig. 16: A detector of opening the terminal cover

3.6. Detector of external magnetic
field

On request, a detector of an external magnetic field
can be built into the meter. If an external magnetic
field is detected, this event is registered in the log-
book together with its time stamp (date and time)
and the corresponding flag is displayed in the LCD.

Consumed energy during meter tampering with a
permanent magnet can be registered into a
separate register on request too.

Besides, the following registers can be implemen-
ted into the MT174 meters:
e Fraud energy register (see item 3.10 Registers
of fraud energy)
e Elapsed time during which the meter was
exposed to an external permanent magnetic
field (if a magnetic field detector is built-in).

e Events counter of a meter tampering with a
permanent magnet

o Time-stamps of the last meter tampering with a
permanent magnet events

3.7. Fraud event counters

On request, the meter is equipped with counters of
events that count particular events from 0000 to
9999. They are organized as ring buffers so that
after the 9999-th event the new event is registered
as 0000. To each event counter is associated a
register that registers a time stamp (date and time)
of the last event that has occurred. All event
counters and. registers containing their last time-
stamps can be downloaded in the DRO (Data Read
Out) sequence via the optical port and via a serial
interface (RS485), if it is built-in. The events and
their time-stamps are registered in the following
registers.

REGISTER DATA CONTAINED

C.51.1 Terminal cover opening counter

C.51.2 Timestamp of the last terminal cover
opening event

C.51.3 Meter cover opening counter

Cb514 Timestamp of the last meter cover
opening event

C.51.5 External magnetic field influence
event counter

C.51.6 Timestamp of the last external
magnetic field influence

C.51.7 Reversed energy flow event* counter

C.51.8 Timestamp of the last reversed
energy flow event*

* Available only at the meters for measurement
energy in one energy flow direction or absolute
energy.

Events of meter and terminal cover opening are
registered even if they are opened when there is no
voltage applied to the meter.

3.8. Registers of elapsed time

The MT174 meters enable registration of elapsed
time:
e since the start of energy measurement
e how much time was energy measured in a
particular tariff
¢ how much time energy has flown in reversed
direction (only at one energy flow direction
meters and at absolute ones)
e how much time the meter was exposed to a
permanent magnetic field (if a magnetic field
detector is built-in)

Besides, the meters have a counter which registers
elapsed time during which no voltage has been
applied to the meter.
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Elapsed times can be expressed either in hours - in
such a case five digits are available or expressed in
a form of YYMMDDhhmmss

where:

YY - years, MM - months, DD - days, hh - hours

mm - minutes, ss - seconds

3.9. Registers of fraud energy

The MT174 meters have four registers in which
energy is separately registered during the meter
tampering besides energy registered in the cor-
responding registers. The fraud energy registers
are available for the following tamper attempts:

e reversed energy flow direction (only at one
energy flow direction meters and at
absolute ones)

e permanent magnetic field exposure (if a
magnetic field detector is built-in)

e energy registered since the meter and/or
terminal cover has been opened

Besides, time how long a particular fraud has lasted
is registered in the corresponding register of
elapsed time (see item 11.Tamper registers (energy
registers and registers of elapsed time) in the 11.
Appendix II: EDIS codes, data stored in registers,
sequences, historical values).

3.10. Log-books

All events are registered also in the log-books (see
item 2.3.2) together with their time stamps (date
and time of the event occurence).

3.11. SEP2 MeterView software

SEP2 MeterView software for meter managing is
available on request instead of the standard Meter-
View software. The SEP2 MeterVew enables:

e Logging of a user to the SEP2 MeterView
software by entering its user name and its
password

e Multi level authorisation (meter reading,
time and date setting, changing meter
parameters, deleting energy registers)

e Data base keeping data who, when and
what has done with a particular meter.

4. Meter installation

1. Check if voltage and maximum current printed
on the meter name plate correspond to the
voltage in the network and to the current which
will flow through the meter.

2. Fix the meter with three screws to the measuring
place.

3. Connect the meter in compliance with the
connection diagram which is stuck.in the inner
side of the terminal cover (or printed on the
meter name plate).

4. Tighten the terminal screws with appropriate
torque. The recommended torque for tightening
current terminal screws is 2.5 Nm.

5. Check the meter operation indicators:

o  kWh/imp (kvarh/imp) LED is lit (load current
is smaller than the meter starting current)

e kWh/imp (kvarh/imp) LED is blinking with
frequency that is proportional to the
measured demand (the meter measures
and registers energy)

o kWh/imp (kvarh/imp) LED is not lit (the
meter is in no-power state). In this case the
following should be checked:

a) At directly connected meters: voltage
links in lower position (if not, the voltage
links slides should be moved to their
lower position)

b) Connected current conductors to the
meter (if not, they should be connected)

c) If both above conditions are fulfilled, it
means that there is no voltage in the
network. If there is a voltage in the
network, something is wrong with the
meter. In such a case the meter should
be replaced.

6. Check the L1, L2 and L3 indicators on the LCD
if current conductors are connected correctly:

e L1 L2 L3 indicators are displayed - all three
phase voltages are present

e Some of the L1 L2 L3 indicators are not
displayed (voltage in these phases is not
present). Check if current conductors of
these phases are connected and/or their
voltage links are in the bottom position (at
direct connected meters) or find the reason
for the phase voltage absence and
eliminate it.

e Some of the L1 L2 L3 indicators are
blinking and at the same time import energy
indicator is displayed indicating that current
through that metering element is reversed.
In such a case change the input and the
output of the corresponding current
terminals.

e L1 L2 L3 indicators are blinking - reversed
phase sequence that causes rotation of
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magnetic field in reversed direction. In this 7. Meter connection diagram ‘
case check current conductors sequence in

the meter or find the place of reversed The meter connection diagram is stuck on the inner
voltage phase sequence and connect them side of the terminal block cover or is printed on the
correctly. meter nameplate. The meters can be connected in

three-phase four- or three-wire networks, as well as
Note: Reversed phase sequence does not in a single-phase two-wire network.

influence in energy measurement accuracy

7. Check if alarm flags are displayed on the LCD
and delete them. If necessary, remove a cause ' '
that they are displayed.
8. Check RTC date and time and correct them, if
necessary. 1 [;[4 {T‘f fv 10 b2l hal s aif lag |
9. Perform a meter billing reset (press the orange _|
pushbutton) o ]
10. Seal the meter (the terminal cover and the L3 H*f
orange pushbutton cover). N
5. Tools for meter managing
The following tools are used for managing the A AN A RS-485
MT174 meters: 1 ] [V ‘L ||3
o For service meter programming and . L |
local data downloading: 112(3|4[5|s|7]s] ||| 271 |29
1. MeterView or alternatively SEP2 MeterView
(Iskraemeco software)
2. Optical probe b — 3 -
3. PC: a desk-top or a lap-top with operating {f “tf

system Windows XP or later Windows
version a. Connection diagrams of direct connected
meters MT174

e For local data downloading and meters [ | _

programming in the field [TLTTL L Pl ]
4. MeterRead (Iskraemeco software) for all
type of palm-top PCs operating in the
Windows Mobile operating system W—T R

5. Optical probe
6. Palm-top PC with Windows Mobile

The tool is intended for the operators who service
or reprogram the meters in the laboratory or in the
field.

=
—
—

1]

H

ZE R C

The too! is intepded for a personal who read-out the b. Connection diagram of CT operated meter
meters in the field.
MT174
6. Meter maintenance
The meter is designed and manufactured in such a Fig. 17: Connection diagrams of MT174

way that no maintenance is required in the entire
meter lifetime. Measuring stability assures that no
recalibration is required. If a battery is built into the
meter, its capacity is sufficient to backup all meter
functions for its entire lifetime.
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8. Technical data Operating temper. -40°C ... +60°C
range (for LCD : -25°C ... +60°C)
GENERAL METERING PROPERTIES Extended temper. 40°C . +70°C
Reference voltage 3x230/400 V, 3x230 V, 3x400 V, rang.e
U 230V Storing -40°C . +80°C
(other voltage on request) temperature
Voltage range 0.8U...1.15 U, Relative humidity 95%, non-condensing
Thermal current 1.2 Imax Voltage circuit <0.6 W / 10VA (without RS485)
Max. current Imax Dir. connected meter: 85 A or 120 A burden <0.8 W / 10VA (with RS485)
CT operated meter: 6 A Current circuit <0.16 VA
Short-circuit current 30 x| burden (irrespective of reference / basic current)
Reference 50 Hz or 60 Hz RTC
frequency Time base Quartz crystal 32 kHz
METERING PROPERTIES BY IEC 62053-21 and -23 Long-term »
< 0.5 s/day at reference condition
Accuracy class 2 o 1 accuracy Of RTC
for active energy Z’/me-ke;:-p/ng VS. | < 0.15 s/°C/ day
Accuracy class for 30r 2 emperature
reactive energy Back-up power 5 years
Accuracy class for supply (Li-battery power supply source)
apparent energy 3or2 Li-battery life-time | 20 years
Direct connected meters LOAD PROFILE RECORDER
Basic current I 5A 10A No. of channels max. 8
Class2 Class1 Class2 Class 1 Registration period 5 min, 15 min, 30 min, 60 min
Starting current I | 0.025A 0.02A 0.05A 0.04A OPTICAL INTERFACE
CT operated meters Optical interface | IEC 62056-21 (IEC 61107)
Basic current Iy A Protocol IEC 62056-21 (IEC 61107) Mode C
Starting current Iy 20 mA Data identif. code | OBIS (IEC 62056-61)
METERI,NG RROEERIIESIBVGENISOF0:3 Default data default 9.600 bit/s
Meqhan/ca/ M1 transmission rate | (on request up to 19,200 bit/s)
environment .
- RS485 INTERFACE (option)
Electromagnetic
environment E1 Protocol IEC 62056-21 (IEC 61107) Mode C
Accuracy class Data identif. code OBIS (/EC 62056-61)
for active energy A or B Data transmission | default 9.600 bit/s
Direct connected meters rate (on request up to 19,200 bit/s)
Reference current 5A 10A Loop length 1.200 m
Iref Meters in a loop max. 31
Transitional current 0.5A 1A OUTPUTS
Itr No. of outputs 1or2
Minimum current ClassA ClassB ClassA ClassB IEC 62053-31 class A
Imin 0.25A 0.25A  0.5A 04A Impulse output (S0 in compliance with DIN 43864)
Starting current Isy | 0.025A 0.02A 0.05A 0.04 A or optomos relay with make contact
CT operated meters Tariff outout Optomos relay with make contact
L ariir outpu (option instead of of impulse output)
.;?fference current 1A INPUTS
rei - .
Transitional current 100 mA No. of tariff inputs | 1.0r 2
I Control voltage U,
— METER RESISTANCE TO ELECTROMAGNETIC
;\ﬁn/mum current 50 mA DISTURBANCES
min
Starting current I 20 mA Dielectric strength | 4 kV, 50 Hz, 1 min
OTHER METER PROPERTIES Electrostatic (IEC 61000-4-2) air discharge 15 kV
discharge 7
500 imp/kWh at Iax = 120 A /' rg contact d/§charge 8 kV
500 imp/ kvarh at lyax = 120 A High-frequency (IEC 61000-4-3)  active: 20 V/m
Meter constant 500 imp/ kVAh at lay = 120 A el.magnetic field passive: 30 V/m
(per LED) 1.000 imp/kWh at Iax = 85 A (80 MHz...2 GHz)
1.000 imp/ kvarh at Ipax = 85 A Fast transients (IEC 61000-4-4) active: 6 kV
1.000 imp/ kVAh at lyax = 85 A (burst) passive: 6 kV
10.000 imp/kWh &t Imax = 5 A Surge voltage (IEC 61000-4-5) 6 kV, 1.2/50 us
10.000 {mp/ kvarh at Imax = 5A Conduct. disturb.
10.000 imp/ kVAh at Imax =5 A Induced by RF fields | (IEC 61000-4-6) 20V
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(150 kHz...80 MHz)

Impulse voltage

12 kV, 1,2/50 us - to main circuits
6 kV, 1,2/50 us - to auxiliary circuits

Dimensions (w x h xd)

177x 216 x 55 mm

Mass

approx. 1,0 kg

Radio interf. supr.

(EN 55022) class B equipment

COMBUSTIBILIY OF METER CASE

Class

| VO (Standard UL 94)

DIMENSIONS AND MASS

TORQUE FOR TERMINAL SCREWS

Status A - Approved

Meters with long terminal cover: Direct connected meters 2.5 Nm
Dimensions (w x h x d) | 178 x 250 x 55 mm CT operated meters 1.0 Nm
Meters with short terminal cover:
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9. Meter type designation |

MT174 - D1 A41 R51 852 - v22 121 - M3K0 3 Z*
M Static meter
T Three-phase three-element meter

174 Time-of-use meter with maximum demand
indicator and RTC

D1 Terminal block for Inax=85 A (DIN 43857)
D2 Terminal block for Imax=120 A

T1 Transformer terminal block for Imax=6 A

A4 Active energy, accuracy class 1 (B by MID)
A5 Active energy, accuracy class 2 (A by MID)
1 Active energy. measurement in one
direction (+A)

2 Active energy measurement in two
directions (+A, -A)

4 Measurement of absolute active energy
value (IAl)

R5 Reactive energy measurement, accuracy
class 2 (option)

R6 Reactive energy measurement, accuracy
class 3 (option)

1 Reactive energy measurement in one
direction (+R)

2 Reactive energy measurement in two
directions (+R, -R)

6 Reactive energy measurement in four
quadrants and import and export (Q1, Q2,
Q3, Q4, +Q, -Q)

S52 Apparent energy, accuracy class 2 (option)
S=Uxl

S62 Apparent energy, accuracy class 3 (option)
S=Uxl

V12 One tariff input (option)

V22 Two tariff inputs (option)

G12 One pulse output class A (S0) - option

G22 Two pulse outputs class A (S0) - option
L11 One optomos relay (optional pulse or tariff
output)

L21 Two optomos relays (optional pulse or tariff
output)

M RTC

3 Back-up power supply Li-battery
K Communication channel

0 Optical interface (IEC 62056-21)
3 RS485 interface (option)

Z | Load profile register (option)

* For possible combinations of inputs, outputs and interface built into the same meter see item 1.2.3 Auxiliary
terminals
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10. Appendix I: MT174 meter in photovoltaic (PV) installations

The renewable energy sources including photo-
voltaic panels, fuel cells and wind power plants
deliver environmentally friendly, sustainable
electrical power. In recent years, the power
generating photovoltaic systems have become
increasingly popular with the residential consumers.

To make the DC voltage produced by these
systems available to consumers or to feed it into the
power grid it needs to be transformed into AC
voltage of 230 V and 50 Hz. This transformation is
commonly made by the use of photovoltaic
converters. Unfortunately, these devices may
produce broad frequency disturbance signals
ranging from the low frequency harmonics to
conductive and radiated electromagnetic
interference in the MHz range.

In a typical residential photovoltaic system a three-
phase electricity meter will be installed as shown on
Fig. 18 below. This way it can measure the
consumed electric energy and the energy delivered
to the grid (note: a second single-phase PV meter
may be used to measure only the energy delivered
by the solar panels).

Fig. 18: A typical residential solar installation

The three-phase electricity meter of type MT174
complies with the requirements of the »Leitfaden
zur < Bewertung der  Zuverlassigkeit  und
Messbesténdigkeit von Elektrizitdtszdhlern und
Zusatzeinrichtungen« published by the German
VDE (Verband = der Elektrotechnik Elektronik
Informationstechnik) in March 2011. This means
that the meter is resistant to the symmetrical
perturbation currents emitted by PV converters in
the range 2 - 150 kHz and may therefore safely be
used in a photovoltaic installation.
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11. Appendix Il: EDIS codes, data stored in registers, sequences, historical values

EDIS
CODE

DESCRIPTION

1. Active energy registers

1.8.0
1.8.1
1.8.2
1.8.3
1.84
2.8.0
2.8.1
2.8.2
283
284
15.8.0
15.8.1
15.8.2
15.8.3
15.8.4
16.8.0
16.8.1
16.8.2
16.8.3
16.8.4

Positive active energy (A+) total [kWh]

Positive active energy (A+) in tariff T1 [kWh]
Positive active energy (A+) in tariff T2 [KWh]
Positive active energy (A+) in tariff T3 [kWh]
Positive active energy (A+) in tariff T4 [kWh]
Negative active energy (A-) total [kWh]

Negative active energy (A-) in tariff T1 [kWh]
Negative active energy (A-) in tariff T2 [kWh]
Negative active energy (A-) in tariff T3 [kWh]
Negative active energy (A-) in tariff T4 [kWh]
Absolute active energy (JA|) total [kWh]

Absolute active energy (JA]) in tariff T1 [kWh]
Absolute active energy (JA|) in tariff T2 [kWh]
Absolute active energy (JA|) in tariff T3 [kWh]
Absolute active energy (|A|) in tariff T4 [kWh]

Sum active energy without reverse blockade (A+ - A-) total [kWh]

Sum active energy without reverse blockade (A+ - A-) in tariff T1 [kWh]
Sum active energy without reverse blockade (A+ - A-) in tariff T2 [kWh]
Sum active energy without reverse blockade (A+ - A-) in tariff T3 [kWh]
Sum active energy without reverse blockade (A+ - A-) in tariff T4 [kWh]

2. Reactive energy registers

3.8.0
3.8.1
3.8.2
3.8.3
3.84
4.8.0
4.8.1
4.8.2
4.8.3
48.4
5.8.0
5.8.1
5.8.2
5.8.3
5.8.4
6.8.0
6.8.1
6.8.2
6.8.3

Positive reactive energy (Q+) total [kvarh]

Positive reactive energy (Q+) in tariff T1 [kvarh]
Positive reactive energy (Q+) in tariff T2 [kvarh]
Positive reactive energy (Q+) in tariff T3 [kvarh]
Positive reactive energy (Q+) in tariff T4 [kvarh]

Negative reactive energy (Q-) total [kvarh]

Negative reactive energy (Q-) in tariff T1 [kvarh]

Negative reactive energy (Q-) in tariff T2 [kvarh]

Negative reactive energy (Q-) in tariff T3 [kvarh]

Negative reactive energy (Q-) in tariff T4 [kvarh]

Imported inductive reactive energy in 1-st quadrant (Q1) total [kvarh]
Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T1 [kvarh]
Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T2 [kvarh]
Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T3 [kvarh]
Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T4 [kvarh]
Imported capacitive reactive energy in 2-nd quadrant (Q2) total [kvarh]
Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T1 [kvarh]
Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T2 [kvarh]
Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T3 [kvarh]

LCD DRO
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X

Histor.
values

X | X | X | X | X | X| X | X|X| X|[X| X|X| X|X| X|X| X|X|X

X|IX | X | X | X | X | X | X| X|X|X| X|X| X|X| X|X| X|X
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6.8.4 Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T4 [kvarh] X x L X
7.8.0 Exported inductive reactive energy in 3-rd quadrant (Q3) total [kvarh] X x| X
7.8.1 Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T1 [kvarh] X X . x
7.8.2 Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T2 [kvarh] X | x| x
7.8.3 Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T3 [kvarh] | x | x | x
7.8.4 Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T4 [kvarh] [ X | X X
8.8.0 Exported capacitive reactive energy in 4-th quadrant (Q4) total [kvarh] X X X
8.8.1 Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T1 [kvaﬂ X X X
8.8.2 Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T2 [k\ﬁ] X X X
8.8.3 Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T3_[kvarh] _'[ X X X
8.8.4 Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T4 [?varh] X X X
3. Apparent energy registers |
9.8.0 Apparent energy (S+) total [KVAh] T X X X
9.8.1 Apparent energy (S+) in tariff T1 [kVAh] I ¥ X X X
9.8.2 Apparent energy (S+) in tariff T2 [kVAh] T y X X X
9.8.3 Apparent energy (S+) in tariff T3 [KVAR] o U X X X
9.8.4 Apparent energy (S+) in tariff T4 [KVAh] - ) T X X X
4. Registers of active energy per phases R y
21.8.0 Positive active energy (A+) in phase EITaI[kWh] Q X X X
41.8.0 | Positive active energy (A+) in phase L2 total [kWh] X X X
61.8.0 Positive active energy (A+) in phase L3 toa[kWh] X X X
22.8.0 Negative active energy (A-) in phase L1 totaﬁkWh] X X X
42.8.0 Negative active energy (A-) in phase L2 total [kWh] X X X
62.8.0 Negative active energy (A-) in phas—e L3 total [kWh] X X X
35.8.0 Absolute active energy (JA|) in phase L1 total [kWh] X X X
55.8.0 Absolute active enérgy (lA]).in phase L2 total [kWh] X X X
75.8.0 Absolute active ena'gy (JA]) in phase L3 total [kWh] X X X
5. Maximum demand registe_rs:_
1.6.0 Positive active maximum demand (A+) total [kW] X X X
1.6.1 Positive active maximum demand (A+) in tariff T1 [kW] X X X
1.6.2 Positive active maximum demand (A+) in tariff T2 [kW] X X X
1.6.3 Positive active maximum demand (A+) in tariff T3 [kW] X X x
1.6.4 Positive active maximum demand (A+) in tariff T4 [kW] X X X
26.0 Negative active maximum demand (A-) total [kW] X X X
261 |Negative active maximum demand (A-) in tariff T1 [k\W] X X X
262  Negative active maximum demand (A-) in tariff T2 [kW] X X X
263 |Negati—ve active maximum demand (A-) in tariff T3 [kW] X X X
2.64  Negative active maximum demand (A-) in tariff T4 [KW] X X X
1156.6.0 |Absolute active maximum demand (JA]) total [kW] X X X
15.6.1 . |Absolute active maximum demand (JA]) in tariff T1 [kW] X X X
|15.6.2— Absolute active maximum demand (|A|) in tariff T2 [kW] X X X
15.6.3 Absolute active maximum demand (|A|) in tariff T3 [kW] X X X
‘1573.4 Absolute active maximum demand (|A]) in tariff T4 [kW] X X X
3.6.0 Positive reactive maximum demand (Q+) total [kvar] X X X
46.0 Negative reactive maximum demand (Q-) total [kvar] X X X
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5.6.0
6.6.0
7.6.0
8.6.0
9.6.0

Reactive maximum demand in Q1 (Q1) total [kvar]
Reactive maximum demand in Q2 (Q2) total [kvar]
Reactive maximum demand in Q3 (Q3) total [kvar]
Reactive maximum demand in Q4 (Q4) total [kvar]
Apparent maximum demand (S+) total [kVA]

6. Cumulative maximum demand registers

1.2.0
1.2.1
1.2.2
1.23
1.24
220
2.21
222
223
224
15.2.0
15.2.1
15.2.2
15.2.3
15.2.4
3.2.0
4.2.0
5.2.0
6.2.0
7.2.0
8.2.0
9.2.0

Positive active cumulative maximum demand (A+) total [kW]
Positive active cumulative maximum demand (A+) in tariff T1 [kW]
Positive active cumulative maximum demand (A+) in tariff T2 [kW]
Positive active cumulative maximum demand (A+) in tariff T3 [kW]
Positive active cumulative maximum demand (A+) in tariff T4 [kW]
Negative active cumulative maximum demand (A-) total [kW]
Negative active cumulative maximum demand (A-) in tariff T1 [kW]
Negative active cumulative maximum demand (A-) in tariff T2 [kWT
Negative active cumulative maximum demand (A-) in tariff T3 [kVW

Negative active cumulative maximum demand (A-) in tariff T4 [KW]

Absolute active cumulative maximum demand (|A|) total [kW]

Absolute active cumulative maximum demand (|A|) in tariff T—1[kW]_

Absolute active cumulative maximum demand (|_A|) in tariff T2 [kVT]
Absolute active cumulative maximum demand (|Amn tariff T3 ka]
Absolute active cumulative maximum demand (|A|) in tariff T4 [kW]
Positive reactive cumulative maximum demand (Q+) total [kvar]
Negative reactive cumulative maximum demand (Q-) total [kvar]
Reactive cumulative maximum demand in Q1—(Q1) total [kvar]
Reactive cumulative maximum demand in Q2 (Q2) total [kvar]
Reactive cumulative maximum demand in Q3 (Q3) total [kvar]

Reactive cumulative maximum demand in Q4 (Q4) total [kvar]
Apparent cumulative maximum demand (S+) total [kVA]

7. Demands in a current demand period_

1.4.0
240
15.4.0
3.4.0
44.0
5.4.0
6.4.0
7.4.0
8.4.0

Positive active demand in a current demand period (A+) [kW]
Negative active demand.in a current demand period (A-) [kW]
Absolute active demand in a current demand period (JA]) [kW]
Positive reactive demand in a current demand period (Q+) [kvar]
Negative reactive demand in a current demand period (Q-) [kvar]
Reactive demand in a current demand period in Q1 (Q1) [kvar]
Reactive demand in a current demand period in Q2 (Q2) [kvar]
Reactive demand in a current demand period in Q3 (Q3) [kvar]

Reactive demand in a current demand period in Q4 (Q4) [kvar]

9.40 | Ap_par_ent demand in a current demand period (S+) [kVA]

8. Demands in the last completed demand period

150

|Positive active demand in the last completed demand period (A+) [kW]

|_2.5.0 y N_egative active demand in the last completed demand period (A-) [kKW]

15.5.0 [Absolute active demand in the last completed demand period (|A[) [kW]
3.5.0 "Positive reactive demand in the last completed demand period (Q+) [kvar]
4.5.0 Negative reactive demand in the last completed demand period (Q-) [kvar]

X | X | X | X | X

’x‘x

X I X | X | X | X | X | X | X | X| X X|X|X|X| X| X| X/ X|X|X

X | X | X | X | X | X| X | X|X| X

X | X | X | X | X

X | X | X | X | X

><><><><><><><><><><><><><><><><><><><><><><|

X | X | X | X | X | X| X | X|X| X

X | X | X | X | X
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5.5.0
6.5.0
7.5.0
8.5.0
9.5.0

Reactive demand in the last completed demand period in Q1 (Q1) [kvar]
Reactive demand in the last completed demand period in Q2 (Q2) [kvar]
Reactive demand in the last completed demand period in Q3 (Q3) [kvar]
Reactive demand in the last completed demand period in Q4 (Q4) [kvar]
Apparent demand in the last completed demand period (S+) [kVA]

9. Instantaneous power registers

1.7.0

21.7.0
41.7.0
61.7.0
2.7.0

22.7.0
42.7.0
62.7.0
15.7.0
35.7.0
55.7.0
75.7.0
16.7.0
36.7.0
56.7.0
76.7.0
3.7.0

23.7.0
43.7.0
63.7.0
4.7.0

24.7.0
44.7.0
64.7.0
9.7.0

29.7.0
49.7.0
69.7.0

Positive active instantaneous power (A+) [kW]

Positive active instantaneous power (A+) in phase L1 [kW]
Positive active instantaneous power (A+) in phase L2 [kW]
Positive active instantaneous power (A+) in phase L3 [kW]
Negative active instantaneous power (A-) [kW]

Negative active instantaneous power (A-) in phase L1 [kW]
Negative active instantaneous power (A-) in phase L2 [kW]
Negative active instantaneous power (A-) in phase L3 [kTN]
Absolute active instantaneous power (JA]) [KW] T

Absolute active instantaneous power (|A]) in phaseT[kW] T

)
Absolute active instantaneous power (|A]) in phage L2 [kVV]
Absolute active instantaneous power (JA]) in phase L3 [kW]

Sum active instantaneous power (A+ - A-) [kW]

Sum active instantaneous power (A+ - A-_) in pFase L1 [kW]
Sum active instantaneous power (A+ - A-)thase L2 [kW]
Sum active instantaneous power (A+ - A-) in a]ase L3 [kW]
Positive reactive instantaneous power (Q+) [kvar]

Positive reactive instantaneous pov@r (Q+) in phase L1 [kvar]
Positive reactive instantaneous power (Q+) in phase L2 [kvar]
Positive reactive instantaneous power (Q+) in phase L3 [kvar]

Negative reactive instantaneous power (Q-) [kvar]

Negative reactive instantaneous power (Q-) in phase L1 [kvar]
Negative reactive instantaneous power (Q-) in phase L2 [kvar]
Negative reactive instantaneous power (Q-) in phase L3 [kvar]
Apparent instantaneous power (S+) [kVA]
Apparentmsta—ntane_ous power (S+) in phase L1 [kVA]
Appara instantaneous power (S+) in phase L2 [kVA]
Apparent instantaneous power (S+) in phase L3 [kVA]

10. El_ecti'iciw—netwo_rk quality registers

1170
31.7.0

51.7.0
|71.7.0

91.7.0

1160
31.6.0
51.6.0
71.6.0
91.6.0

Instantaneous current (D [A]
|Insta?aneous current (1) in phase L1 [A]
Instantaneous current (I) in phase L2 [A]
IIngtantaneous current (1) in phase L3 [A]
Instantaneous current (I) in neutral [A]
Maximum current (I max) [A]

Maximum current (I max) in phase L1 [A]

)

)

Maximum current (I max) in phase L2 [A]

Maximum current (I max) in phase L3 [A]
)

Maximum current (I max) in neutral [A]

X Ix | x| x| x

~

7]
x ><|><|><‘

ol
- - =

><><><><><><><><><><><><><><><><><><><><><><><><><><><|><

X | X | X | X | X[ X | X | X| XX

X | X | X | X X X X X| X X|X|  X|X|  X|X|X|X| X| X X X X X| X| X|X|X|X
B e N e

X | X | X | X | X | X | X|X|X|X
~ ~ ~ -~~~ -~~~ -
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12.7.0 Instantaneous voltage (U) [V] X X | |
32.7.0 Instantaneous voltage (U) in phase L1 [V] X X I
52.7.0 Instantaneous voltage (U) in phase L2 [V] X X I
72.7.0 Instantaneous voltage (U) in phase L3 [V] X x
13.7.0 Instantaneous power factor X X | e
33.7.0 Instantaneous power factor in phase L1 X x|
53.7.0 Instantaneous power factor in phase L2 X % /
73.7.0 Instantaneous power factor in phase L3 x | ox /
14.7.0  Frequency [Hz] x| x /
11. Tamper registers (energy registers and registers of elapsed time) i )
C.53.1  Tamper 1 energy register - x| x /
C.53.2 Tamper 2 energy register Y| X X /
C.53.3 Tamper 3 energy register X X /
C.53.4 Tamper 4 energy register X A X X /
C.53.11 |Tamper 5 energy register T | x X /
C.53.5 Tamper 1 time counter register o U X X /
C.53.6 Tamper 2 time counter register - ) X X /
C.53.7 Tamper 3 time counter register N 4 X X /
C.53.9 Tamper 4 time counter register QU N X X /
C.53.10 |Tamper 5 time counter register \ 'V 4 ) X X /
12. Events registers (counters and time-stamps) h
C.2.0 Event parameters change - counter v X X /
C.2.1 Event parameters change - timestamp X X *
C.51.1 Event terminal cover opened - counter y X X /
C.51.2 Event terminal cover opened - timestamp X X *
C.51.3 Event main cover opened - counter X X /
C.514 Event main cover opened - tiaestamp X X *
C515 Event magnetic field detection start - counter X X /
C.51.6 Event magnetic field detection start - timestamp X X *
C.51.7 Event reverse power flow - counter N X X /
C.51.8 Event reverse powerﬁow - timestamp X X *
C.7.0 Event power down -counter X X /
C.7.10 Event power down - time%p X X *
C.51.13 |Event power up - counter X X /
C.51.14 Event_pOWer LF— time_stamp X X *
C.51.15 |Event Rﬁ(ReaI Time Clock) set - counter X X /
C.51.16 |EventRTC (Rﬁime Clock) set - timestamp X X *
C.51.21 |Event terminal cover closed - counter X X /
C.51.22 |Evént?ermiﬁa| cover closed - timestamp X X *
C.51.23 |Event main cover closed - counter X X /
|651 24 |Evemain cover closed - timestamp X X *
|_C.51 25 |Event log-book 1 erased - counter X X /
C.51.26 |E_vent log-book 1 erased - timestamp X X *
C.51.27 Event fraud start - counter X X /
C.51.28 |Event fraud start - timestamp X X *
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C.51.29
C.51.30

Event fraud stop - counter
Event fraud stop - timestamp

13. Miscellaneous registers used in sequences

0.9.1
0.9.2
0.9.4
0.8.0
0.8.4
0.0.0
0.0.1
0.1.0
0.1.2
0.2.0
0.2.2
C.1.0
C1.2
C14
C1.5
C1.6
C.6.0
C.6.1
F.F.0
C.87.0
0.2.1
C.60.9
0.3.0
0.4.2
0.4.3

Current time (hh:mm:ss)

Date (YY.MM.DD or DD.MM.YY)
Date and Time (YYMMDDhhmmss)
Demand period [min]

Load profile period [min] (option)
Device address 1

Device address 2

MD reset counter

MD reset timestamp

Firmware version

Tariff program ID

Meter serial number
Parameters file code
Parameters check sum
Firmware built date

Firmware check sum

Power down time counter
Battery remaining capacity

Fatal error meter status

Active tariff

Parameters scheme ID

Fraud flag

Active energy meter constant

Current transformer ratio
Voltage transformer ratio

x
|><|><‘

X|IX | X | X | X[ X | X| X| X|X|X| X|X| X|X| X|X| X|X|X ><|>< \|><|><
X|IX | X | X X[ X | X X| X| X|X| X|X| X|X| X|X| X|X| X|X|X ><|><|><
B N N L e e e B N e S N e R e I B

* for up to 6 events the historical values time stamp can be configured
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Owing to periodically improvements of our products the supplied products
can differ in some details from data stated in this technical description.

Iskraemeco d.d., Energy Measurement and Management

4000 Kranj, Savska loka 4, Slovenia

Telephone (+386 4) 206 40 00, Fax: (+386 4) 206 43 76

http://www.iskraemeco.si, E-mail: info@iskraemeco.si

Published: Iskraemeco, Marketing, Data subjected to alteration without notice. MT174-TD-v1.2-ang.doc
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Q7970a 150 Holborn Street
Energy Output Prediction - V2-0 - 06-04-2020
MCS 2013 Methodology for PV Energy Performance

A. Installation data

Installed capacity of PV system 29.25 kWp

Orientation of the PV system - degrees from South 10 & 170 deg must be a multiple of 5
Inclination of system - degrees from horizontal 3 deg

Postcode region 1 Please Refer to Appendix 1
B. Calculations

kWh/kWp (Kk)from table 850 & 804 kWh/kWp |Please Refer to Appendix 2
Shade factor (SF) 1 SF of 1 Indicates No Shading
Estimated annual output (kWp x Kk x SF) 24,480 kWh

Appendix 1: UK Post Code Zones

r i 1
20 1 Thamos |
Il“l 2 South East England M 1 g TE
- ) 3 Seuthenn England i *
Buirkowall " 4 South West England NE SE o
5 Sewvern NG | " L}
.,-‘...._‘.'f 1 L & Midlands BN | & [
o 1k 7 Wes! Pennings NP W 3
£ NW England! SW Scetiand NPS 13 1
9 Bordars : ! 3 | 12 SE
bV 10 Morth East England BH ‘] GLI4E 3 9 s
L] i i BL | 7e cstsz |8 TE 3
et 18 12 East Anglis an 2 HA 1 1 SE
13 Wales
puimitston 14 Wast Scatland i, # He o | ” 3
15 Duneg? 15 Cast Seoltard ':s 1 2 | :1 Lr
- 16 North East Scotland L,
17 Highiand HR & 11 12
18 Wastom Iskes HS 18 15 &
14 Brkney HU H 17 5
20 Shetand HX 1 | 18 &
271 Northorn Ieetand e iz 17 TE
) 12 | 14 13
! 21 (i 17 14 SE
Beltnaim Wean-32 16 | 74 f 05
vae 16 3 DA SE
KA 14 2 TO45 9E
KT | 7E TF &
KW 7 |1 ™ 2
KW15 19 | 3 TQ 4
Ang KY 15 | 3 TR 4
L 7E 2 TS
LA 7E ™
SDUSEUY | fcestor et LAT-23 gE 12 B
Ermighim LD 13 | 1 W 1
p— m__r_‘w' Nornamezon _ﬁ:jw LE ] 8 WA 7E
Swanson: s LL ™ (i} WG i
Crollgchinn oT | 2 LL23-27 13 & WD 1
. sW S DY G LL30-78 13 | & WF 11
Sty E 1 LN 1 W Wy 7E
. w;wsi 1 1 | 12 wWh &
) 1 15 10 13 WS &
4 st Boumemauth s a5 1 13 WV &
3 1 M 7E 1 YO 0
i 12 ME 2 1 Yois.16 |
gt 4 MK 1 Y025 1
EK 14 ML 14 | ZE n
Ey 7

Appendix 2: MCS Irradiance Figures for Zone 1

A B E AK
.'55 Orientation (variation from south)
~N
1 s
2 'E Slope 10 170
6 i 3 850 804
7 _§ 4 857 796
8 = 5 864 788
9 s 6 870 780
10 5 7 877 772
11 i 8 883 763
12 ‘§ 9 889 755
13 = 10 895 746

Status A - Approved Status A - Approved



Status A - Approved

Status A - Approved

Section 3

PD

OUT OF SCOPE REFER TO RESIDENTIAL BUILDING

®

®

DRAWING LEGEND

Commercial in confidence, not to be distributed to any
third party without prior written authorization of Photon
Energy.

1. System Details
Installed Power: 29.25 kWp
Installed Modules: 75
Module Power: 390Wp each
Module Inclination: 3° SW & 3° NE
Mounting System: K2 Speed rail on special
clamps (Riverclack)
2. Weight/Load Details
2.1.  Total Weight Added: 1,800 kg
3. Dimensions
3.1. Dimensions in blue represent measurements
taken on the plane of the roof

el e
UIER W N

PV Modules: Sunpower Maxeon 3
Power: 390Wp
Dimensions: 1690x1046x40mm

C | Modules changed to 390Wp TB | LG | 06/04/20

B | Modules redused to 80 LG | DR | 06/02/20

A | Maximum number of modules LG | DR | 07/01/20
Rev | Description Dwn | Chck| Date
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Roof Level

Status A - Approved

Ground Floor
Switch Room

Lower Roof

Strings A1, A2 & A3
3 Strings of 9 Modules

Inverter 1:
Solis-25K-5G

Strings B1, B2 & B3
3 Strings of 9 Modules

Emergency Point
of
Isolation

Main Distribution
Board

/ i =

i .

I
e G
’—;Z.Z.

0
R[N

CH P—
CH o
RG] - —

V 1ddW
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NN
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g 1ddWW

L } 3 Phase kWh Meter oo \ I L3

G
GG
L d

R[NA

(33
R a———!
g

[N

R

100A
Rotary & Lockable
AC Isolator

O 1ddW
/
AN

50A MCB
(By Others)

String C1, C2 & C3
3 Strings of 7 Modules

With Integrated
DC Isolator

4mm? DC Cable 10mm?2 5 Core Flex AC Cable 16mm?2 4 Core SWA Cable
(By Others

max 75m length)

Notes

29.25 kWp System No of modules = 75 x Sunpower Maxeon 3 390W
The PV array must be connected to the roof LPS by others

The PV array is connected to the distribution network under G99 Engineering Recommendation

Inverter is EA approved for connection to UK grid. It includes

. Over voltage protection stage 1: 262.2 V (1s) stage 2 : 273.7 (0.5s)

Under voltage protection Inverter shall disconnect after 2.5s of operation at grid voltage < 184V

Over frequency protection Inverter shall disconnect after 0.5s of operation at grid voltage frequency >= 52Hz
Under frequency protection stage 1: 47.50 Hz (20s) stage 2 : 47 Hz (0.5s)

Loss of mains protection (by means of Rate of Change of Frequency)

20s delay from return of mains after fault to start of self initialize procedure.

4, Start up / shut down procedure - it is recommended that the main rotary isolator is used to shut down the system,

and is the last switch closed when the system is restarted. Any of the switches can be used at any time to isolate the
relevant part of the system, but it is not recommended to operate the DC Isolators under load.

Inverter = 1 x Solis-25K-5G Rev | Description Dwn | Chck| Date

NN

Note 1 : Recommended AC Voltage Drop is 1% for
solar installations to avoid nuisance tripping from the
G99 protection integrated in the inverter. The P
maximum limit is 3%. At 2-3% Voltage Drop on the
AC side if grid voltage is high there may be nuisance
tripping of the G99 protection integrated into the
inverter. If there is a long cable run, AC cables can be
sized for 2% Voltage Drop.
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