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Long trusted resource

NMi: a leading player in the ATICC market with ample potential
for future growth
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19 Calibration Offices
open in the Netherlands
to check and inspect
goods in the interest of
fair trade.

TRUST WILL GUIDE YOU
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NMi, a resilient platform for sustainable growth
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Continued strategic organic

positioned to address the full
ATICC value pipeline of
current and evolving market




What is happening with DC in the legal metrology field

Agenda

AHow is international legislation organised
AOIML

AEichrecht

AIEC

ACenelec

AMajor safetytopics

AFuture, DC at NMi

AWebinar E\thargingstandardsn motion
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DIRECT CURRENT

The flow of electricity is in one direction only.
The system operates at the same voltage level
throughout and is not as efficient for high-
voltage, long distance transmission.

Direct current runs through:

Fuel and Solar Cells

Light Emitting Diodes

0

Battery-Powered
Devices

.“.\QMAIS EDISON

Milan, Ohio

Thomas Edison, the youngest in his
family, didn’t learn to talk until he
was almost 4 years old.

Wizard of Menlo Park

< ¢

Edison promised Tesla a generous reward if he could smooth
out his direct current system. The young engineer took on the
assignment and ended up saving Edison more than $100,000
(millions of dollars by today's standards). When Tesla asked
for his rightful compensation, Edison declined to pay him.

Home-schooled and self-taught
“Genius is one percent inspiration
and ninety nine percent perspiration.” ..

Trial and error

-Thomas Edison

DC (Direct Current)

Tesla resigned shortly after, and the elder inventor spent the Incandescent light bulb; phonograph; cement -
rest of his life campaigning to discredit his counterpart. making technology: motion picture camera;
DC motors and electric power 1,093
- . 0
In order to prove the dangers of Tesla's alternating TR RS S S |

current, Thomas Edison staged a highly publicized
electrocution of the three-ton elephant known as
“Topsy.” She died instantly after being shocked with
a 6,600-volt AC charge.

1931—Passed away peacefully in his New
Jersey home, surrounded by friends and family

SOURCES: CHENEY, MARGARET, "TESLA: MAN OUT OF TIME" UTH, ROBERT. "TESLA: MASTER OF LIGHTNING." | THOMASEDISON.COM | PBS.ORG

(ALE OEAUNEARLEEEECH R1y
T

1847

. Mass communication and business

RENT wju "

xL)‘

ALTERNATING CURRENT

Electric charge periodically reverses direction and
is transmitted to customers by a transformer
that could handle much higher voltages.

Alternating current runs through:
@

Radio Signals Appliances

Car Motors
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In 2007, Con Edison ended 125 years of direct
current electricity service that began when
Thomas Edison opened his power station in 1882.
It changed to only provide alternating current.

e 9 e
1858
Smiljan, Croatia
Wizard of the West
Studied math, physics, and mechanics at The Polytechnic Institute at Gratz
Electromagnetism and electromechanical engineering
Getting inspired and seeing the invention in his mind in detail before fully constructing it
AC (Alternating Current)
resonant transformer circuit; radio transmitter;

fluorescent light; AC motors and electric
power generation system

~®  Tesla coil -

112

in 1915, both Edison and Tesla were to receive

Nobel Prizes for their strides in physics, but ultimately, neither won.
It is rumored to have been caused by their animosity towards each
other and refusal to share the coveted award.

1943—Died lonely and in debt in
Room 3327 at the New Yorker Hotel

COLLABORATION BETWEEN GOOD AND COLUMN FIVE

WEB MIT.EDU | WIRED.COM




How Is international legislation organized?

Up till now most countries make use of the MID (2014/32/EU).
Electricity meter described in Annex V. A

Problems:

- There are no requirements for an EVCS as a whole

- Originally the MID was not intended to cover DC meters
-b2 OSNIUAFAOIFIGAZY NBIAYS F2N aFl aié
- Specific aspects are not covered (like resetting of registers, energy loss)

- A Charging System is intended for direct sales rather than being a utility meast
Instrument




OIML

Organization to prepare Recommendations for legislation.

The member states have the moral obligation to implement those
Recommendations nationally.

R 46¢ Recommendation for electricity meters e, owrers

New Guide in preparation for EV Charging Systems

A Functional requirements

A Test conditions aligned with practical conditions g,
A Covers both AC and DC chargers |




How Is international legislation organized?

Some countries have national legislation.

Germany: Eichrecht

MesskEG &
MessEV
REA 6A
- I E-mobilitat
REA document,
6.8 Emobilitat
PTBA 50.7




German legislation EVCS

MesskEG &

MesskEV

: v

REA document,
6.8 Emobilitat

1

B+F or B+D

REA 6A
E-mobilitat

PTBA 50.7

A construction

A indication

A messkapsel

A communication
A security

o

To o Po oo To To To To To To

an electricity meter

- AC kWhmeter = MID approved, class A
- DC kWhmeter (German approval, REA 6.5);
software (WELMEC 7.2 type U);

a local indicating device;

an internal clock;

a local data storage;

a local printer (optional);

devices for client identification;

data communication output (to backend
systems);

cryptographic signature;

ancillary devices;

possibly a SMGW (1 January 2021).

Annex A- normative
ADC meters

A (6205341 used as basis)

Annex G normative

Annex B informative
AEN 50470 for AC

AEMC / climate for station

Charging station with
time measurement
function




German legislation DC meters

Anlage 20
Abschnitt 1 Tell 2 »| Showingaccuracytable [1988]
der Eichordnung

= v
ReferencindgEN standards 62052/62053 and
REA d(_)cument’ L/ — PTBA 201 | »| old-fashionedPTBPriifregelrnwith accuracy
6.5Gleichstrom < requirements OBIS codesparkingg2003]
zahler |
1 _________________ Requirementdor electronics and software,
B+F or B+D PTBA 50.7 " water/heat/gasklectricitymeters [2002]

A VDE Anwendungsregel, Annex A / A Clock EN 620521

A OBIS codes 6205&L
A German markings

EN 6205311 / EN 5047
A WELMEC 7.2
A WELMEC 11.2




German Eichrecht
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German Eichrecht

Two other developments:

VDEAnwendungsregeVDEARE 24183-100 (202611)

Interpretation sheet prepared by committee of Notified Bodibte(kblatt)

[ ——




Steps of developments for DC meters

General requirements Particular requirements
I ‘ 62052-11 62053-41
= Edition 2 DC meters, class 0,5 and 1

General requirements Active Energy
E E lE EN 62052-11 50470-4
Edition 2 DC meters

Can we use these standards to certify DC meters?




Harmonised standards kwWh DC?

Current IEC standards:

[ IEC 620521 \1 ( IEC 620531 }

Edition 2 DC meters, class 0.5/1

Under development for application with the MID:

[ EN 6205211 W ( 504704 ¢ Edition 2;

Edition 2 DC meters, class A, B and

EN 6205281
safetystandard




Status of IEC based standards

T

C

publishedune 2020

publishedune 2020

publishedune 2021

NewProjectsfor
Europearversion

Modifications
+ Annexes ZA & ZZ

Directintegration

\ 4

of Annexes ZA & ZZ

Cenelec

publishedJune 2022
not yet citedin OJEU

publishedluly 2021
citedin OJEU

FPrENEC 620531 : 2022 w

pub blocked(HAS)




Status of European standards

publishedJune 2022
not yet citedin OJEU

EC : will be withdraw
from OJEU by 02/2023

EN 5047a1/2/3: 2006
to be withdrawnfrom the OJEU
March 2023

ensorn

EC : will be withdrawn ~ Amdtsfor askedEU commission tdelayfor

EN 504761/3: 2006

»
\ 4

from OJEU by 02/202

safety
standard revision
6205231 N
X
EC : will be withdra publishedJune 2022
from OJEU by 02/2023 basedon not yetcitedin OJEU
6205211
prEN504704 ?
ENQclosingDecember2022
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Several arguments to change that view:

ACKS aL5 RSaAaONAOSa YSUGUSNER T2N W OUAQ
within the scope.

AThe requirements can be fulfilled for both type of meters.

AMandate M/541 requests for DC meter standards for the |mplementat|on of the
present MID. o s

b a ACedwification Board is positive towards issuing MID approvals - - |
DC meters
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Alnterpretation of German Eichrecht is stabilized

AMultiple initiatives in different countries, harmonization is pushed withir
WELMEC

ANew OIML Guide is about to be published, might act as a basis for
International legislation

AStandardization committees are providing standards for DC meters
AThe MID can be used to issue European approvals for DC meters

AFor countries outside Germany, the gap for the certification of DC char
can be filled to a great extent by certifying the internal DC meter




Future

A Standardization and harmonization
A More implementation of law and legislation, follow the market
A Necessary for growth and innovation

A Measuring energy conversion losses
A Who will pay and how can we be sure
A Challenge for utilities

A Measuring DC #house
A Consumer? Prosumer!
A PV, ESS, V2G/X



DC at NMi

Current setup
Voltage

Current

Power accuracy

Q4 2022
Voltage

Current

Power accuracy

up to 1320 V
up to 800 A
0,1%

up to 1500 V
up to 1200 A
0,1%




