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Electricity-Meter
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Engergy IP
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Network
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LEVEL:

Data centre

Substation

Transformer

Household

Multi Utility Meter

Energy Automation
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AMIS meters and Load Switching Device

TD-3510
TD-3511 TD-3512 TD-3520
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Integration of multi utility

water meter
lr"‘ -
e

gas meter
(with integrated shut-off valve) — ==

neat meter M-Bus multi utility interface (wired/wireless)
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AMIS data concentrator (CP-341x)

IO-Interfaces

Data concentrator and RTU functionality

Master for up to 2000 terminal devices
(meters and load switching devices)

DLC-Modem included (DSP architecture)

Parameterization via pre-parameterized flash-card or
web-browser

Extendable with periphery-modules from the
automation technology

Conceptforalternative ways of communication for
important stations

Parameterization of connected modems via AMIS DC
to integrate them to AMIS management system

2 HW-version interfaces (LAN or serial)

Energy Automation Sector Infrastructure & Cities
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= CX1 transport profile — flexible lower layer
protocol stack for distribution line carrier
communication

= CX1 offers an adaptive and robust
transmission technique, could be easily
extended with new (faster)
modulation/coding methods

= CX1 compatibility with narrow-band
modulation techniques (e.g. S-FSK, PSK)
IS possible.

= Adaptive cellular CX1 network needs no
frequency planning and no Tx speed
engineering for an effective grid coverage
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AMIS Communications — SIEMENS
AMIS DLC Modulation Method

FSK S-FSK AMIS Spread Spectrum

134 dBuW 134 dBuW

122 dBuV 122 dBuV

118 114

EVU Nutzung EVU Mutzung
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Smart Meters SIEMENS
AMIS Smart Grid Metering

. Meter Data ; ;
AMIS Transaction Power Qualit
Billing (e.g. SAP) Management (MDM) rans: Da?a y SCADA

S Automation network using standardized
___________________________ IEC protocols
E IEC 60870-5-101
g IEC 60870-5-104
?

Smartmetering datais transferred within
------------------------- standardised IEC containers
4&-

o >
-
% - v AMIS Data Concentrator s
E 2 (for metering data and | h .‘l
© E 4 — Mug
=0

automation) = S
IO-modules

Households

AMIS AMIS Load
Smart Meter SWltChlng device

Energy Automation Sector Infrastructure & Cities



SIEMENS

Violation of voltage band

Voltage band (tolerance: 230V +/- 10%)

Asymmetric network load Real peak loads

E T2 > Potential violation of voltage band

’
UL1

A Overvoltage because of infeed
U(Zoen) =Lans* Zorn +10% ,{ and asymmetric load
Um ax
U U, 230 V 1
XLl RLl
— -1
X, R, -10% v
— - E‘Q/
Umin Undervoltage becaus ak load
Xo Ry _ . and additional e-mobility
Ik :
Uy|U;| Us U, |uLlur,
XPEN RPEN
1
™1
| I |

Asymmetric loads and decentralized generation can cause overvoltages
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Power flow in atransformer substation

Weekly load of atransformer station in the rural area of LEW-VerteilnetzGmbH- 2003 and today

d profile 20
d profile tc

Source: LEW
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Power flow in atransformer substation

Feedinginto transmission network —Good Friday until Easter Monday 2009 (in MW)

OQip&ldy 2009 poerOr;aQ/Qrsal into 380 IQpHQtQ/ork occurred QlQe'(t)cpthe PV generation.

This now appears weekly in 2011.

Source: LEW
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Integration of e-mobility

Load- and protection problem

Example: low voltage feeder with decentralized energy production

Transformer Station Cable (Imax = 355A)

|\ R+X R+jX R+jX R+jX
— ( ) H—F+—»

355A

=» Additional protection measures required for primary equipment (cable, transformers, etc.)

= Loads and productionmustbe balancedin a way that no protection elementtrips

Energy Automation Sector Infrastructure & Cities
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Eyes in the network

Voltage
characteristic
dependsoninfed

power and grid
impedance

Meters of a grid segment measure \Voltages - Phase Angles - Currents and other PQ
parameters at the same time which makes the grid transparent.

Generation (e.g. Micro generation / PV)

\ LV
Controllable
Transformer
loads
U, o0
\ .
Voltage limits < —_—
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MV and LV - Sensors and Controllers

Sensors / Controllers

Sensor Middlevoltage

(l'\ Sensor / Meter Lowvoltage
PN Grid Controller Middlevoltage
e LUl Gl
- Grid Controller Lowvoltage
variable transformer N s N s G2
%i Meters are geographicallyin an
optimal position, in order to

deliver data from the low voltage
network

= 20kV = 400/230 | 20kV = 400/230V =/ 20kV = 400/230V
240KVA 240KVA 630KVA

Simeas P55 in the transformer statation
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Overview: How to connect Sensors and FITformer

ulv]
* /
v
.
& o
g =
E "

| | .I |§:-6087o-5-101/\
smart PLC classical smart IEC
meter meter meter

H modbus

RTU

data point

Data from EGDA is available = =
via protocol firmware ]
SGAPO00 on CPC30 as

® |EC-60870-5-101

rogowski
device

transformer station

Type36 (short floating point)

Energy Automation

u end of
feeder(s)
(AMIS meters) _m
— —
—
controller
—
u local
(rogowski)
master slave

m modbus

e |
?ﬂ RTU

RS232 RS485
converter
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Fast measurementand transmission

= Data transmission e.g. every 10-30s to the transformer station
= Phase correction of measurement data
= Check for availability of measurement devi

=<y, |

L1in the transformer

station is recognized

as L1also in the
household...

Which is not self
evident as shown
with different
cabling at the two

meters here
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Device Configurationin a Feeder Example

1feeder end

Feeder 2 Transformer ——
" 12x
2 Controller : - 7 feeder end
17

feeder end
Feeder 3

Feeder 1

feeder end

Feeder 4

3 feeder end
6 feeder end
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Documentation of eye-catching grid values

Datenkonzentrator

10.000 values
every 15min
per meter

Energy Automation
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Umax

+10% /\/
230V
U min

-10%

“Wi W ’
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Intelligent meter

-[r
@

Intelligent meter +
trigger function
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Measured values — Eyes in the network

| eff effective value of current incl. harmonics

| gw effective value of current of first harmonic

U_eff effective value of viotage incl. harmonics

U_gw effective value of current of first harmonic

U_I* effective value of line-to-line voltage

ku* voltage imbalance in %

ki* asymmetric load in %

P_eff effective value of effective power incl. harmonics
Q_eff effective value of reactive power incl. harmonics
P_gw* effective value of effective power of first harmonic
Q_gw* effective value of reactive power of first harmonic
U_10eff 10 minutes average value of effective voltage
U_15eff 15 minutes average value of effective voltage
PHI_uu phase angle between voltages

Energy Automation
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ISOLVES PSSA-M

Power Snapshot 2011-11-09716:00:24 ST. KONRAD Test PUSHBETRIEB Nov. 2011
10%

—_— - 500 m
o%
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Data collected by “Power Snap Shot Analysis”

Incident of solar radiation
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Wochentag
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234,6

232,3

230,0
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223,1

PV-infeed and voltage situation PSSA data

P [kW]
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= \Voltage heavily depends on Photovoltaic infeed
= In terms of change to alterntive energy sources it will be necessary for distribution
network operators to take specific measures for voltage stabilizsation
= therefore measurement in the LV gird is essential
= analysis in order to be able to describe factors of influence precisely
= Smart Meters and/or sensors in the LV are point of origin towards smart girds

Energy Automation
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FITformer, PSSA and EGDA in use...
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Dakujem za pozornost’
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