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» Introduction
» Unbundling
» Necessity of load profiles
» Load profile calculation
» Standardized load profiles
* Households
* Business
« Agriculture
* Further profiles
» Summary
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Background of the ELECON-Project:

» Gain: Increase in Energy efficiency by
" demand response programs
. identification of non-technical losses

» WP2: Electricity consumer profiling and characterization
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Introduction- (@ Ve
German power system
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Medium voltage
20/10 kV

Low voltage
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small costumers (households, shops,
farms...)
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Energy consumption

NETTO ENERGY CONSUMPTION BY SECTOR

Other 51.1 TWh
(9.7%)

Agriculture 9 TWh

(1.7%)
Traffic 121 TWh _—
(2.3%)
Industry 240.9 TWh
Business and Trade (45.6%)

76.4 TWh (14.5%)

Household 138.4
Twh (26.3%)

Netto Customer Energy consumption: 528 TWh
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High voltage grid

High voltage grid High voltage grid>
Medium voltage Medium voltage Medium voltage
grid grid grid grid
Low

voltage
grid
Costume l l l l l l l
r & L
Household

' 3 3 Sl

Agricultur ! .
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*Unbundling law § since 1998:
separation of generation and

transmission and energy sale
Exception for operators with less than
100’000 customers (law EnNWG § 7)

Customer can freely
choose between energy
provider

BUT: - financial compensation per kW/h for power plants,

system operator (TSO/DSO), trader e
- need of demand forecast h
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Network-use Tax:

fees, 6.7 ct (23.2
measurement, ; %)
accounting :
6.5 ct (22.7 %
Licence fee:
1.7 ct (5.9 %)
KWK- +
Energy Offshore
procurement apportionment :
and sale: EEéhc_t (1.3 %)

8.2 ct (28.6 %) apportionment

: 5.3 ct (18.4 %)
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profiles

How to estimate the
quantity of energy
consumption

Industrial consumers small consumers with
with high demand: small demand:
Measurement system additional work and
costs for
measurement system
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profiles

Solution: load profiles for different consumer groups
Benefits of using standardized load profiles:
» simplified provider change for customers

« Simplified calculation of energy demand forecast - different
consumer groups

Peak load

Mean Load

Base Load

0 6 12 18 2
hours

MV Energy forecast
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Small consumers:
Consumer: Y2 h power measurements
1) annual consumption below 100’000 kWh
2) connected capacity below 50 kW

Time differentiation: Season differentiation:

> Weekday » Winter (Wi): 11/1 — 03/20

> Saturday » Summer (So): 05/15 — 09/14
» Sunday and Holidays > Transition time (Uz):

03/21 — 05/14 & 09/15 - 10/31

11 representative load profiles for
Households, Business, Agriculture

29.10.2014 WP2 Electricity consumers profiling-
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normalization

* Normalization, for example based on last year consumption, to
quantify individual customer load schedules and load profiles

* Normalization on an annual consumption of 1000 kWh

» 365
AP Ya h-t' j “New Matrix:
on ion ARERES —+
Measure ‘ 96 k IXI ® Factor q anini
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B P rofiles
HO Household
GO Business general
Gl Business on working days 8am - 6pm
G2 Business with high and predominantly
consumption in evening hours
G3 Business continuously
G4 Business shop/barbershop
G5 Business bakery
G6 Weekend business
LO Farm
L1 Agriculture dairy farming / sideline animal
breeding
L2 Other agriculture
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250,0

200,0 ~ Wi Saturday

~— Wi Sunday
— Wi Weekday
150,0 —— So Saturday

So Sunday
100,0 . So Weekday
_ —— Uz Saturday

50,0 A . ~ Uz Sunday
— Uz Weekday

S & & & R & 8 & ¥ 2 & & I g

> All households
> Households with small business demand
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Business-general- G0

300,0
250,0 ~ Wi Saturday:
Wi Sunday
200,0 —— Wi Weekday:
—— So Saturday
150,0 So Sunday
—— So Weekday
100,0 —— Uz Saturday
< Uz Sunday
50,0 - — Uz Weekday
28 2 8 2 8 2§ 8 28 % 8 £ 8
S & A s R & S d F &L & 53

» Weighted average of total group G1-G6
» If an assignment to one of the business
profiles G1-G6 is not possible
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Farm - L0

300,0
250,0 ~ Wi Saturday
~— Wi Sunday
200,0 — Wi Weekday
—So Saturday
150,0 So Sunday
— So Weekday
100,0 —— Uz Saturday
—— Uz Sunday
20,0 5 — Uz Weekday
0,0 4+ — —— RR—
2 8 2 8 2 8 2 % 2.8 2 8 v 8
e &8 o~ e 2 d I 2 = 2 5 Q

» If assignment to profile L1 or L2 is not possible
» Average of L1 and L2
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250,0

200,0

150,0

100,0

50,0

0,0
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Further profiles
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Wi Saturday
Wi Sunday
= Wi Weekday
— So Saturday
~— So Sunday
— So Weekday
—— Uz Saturday
—— Uz Sunday
— Uz Weekday

B1 public lighting:
» Constant consumption during switch on time
» Shot down during day

WP2 Electricity consumers profiling-
German Load Profiles
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» Necessity: scheduled electricity generation =Costumer demand

» 11 standardized load profiles: Household (HO), Business (G0-G6)
and Agriculture (L0O-L2)

= Differentiation of profiles in time, season and consumer groups
» Benefits of the profiles:

« Simplified accounting (system operator, trader ...)

» Scheduled demand forecast
» Simplified energy provider change for customer and provider

29.10.2014 WP2 Electricity consumers profiling-
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season differentiation

household HO depending on season of the year

00:45

01:30
03:45

04:30
06:45

07:30
09:45
10:30
11:15
12:45

13:30
15:45

16:30
18:45

19:30
21:00
21:45

00:00
02:15
03:00
05:15
06:00
08:15
09:00
12:00
14:15
15:00
17:15
18:00
20:15
22:30
23:15

c— G |[TIMEI = \yinter transition time

Season differentiation:
Winter (Wi): 11/1 — 03/20
Summer (So): 05/15 — 09/14

Transition time (Uz): 03/21 — 05/14 & 09/15 — 10/31
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G1 Business on weekdays 8am-6pm

0:15
2:00 3

Consumption between
8am — 6pm on weekdays
Doctors, lawyer, schools,
kindergartens, banks...

29.10.2014

—— Wi Samstag
——— Wi Sonntag
— Wi Werktag
—— So Samstag
So Sonntag
—— So Werktag
—— Uz Samstag
~—— Uz Sonntag

—— Uz Werktag

G2 Business high consumption in

evening hours

—— Wi Samstag
~—— Wi Sonntag
— Wi Werktag
—— So Samstag
So Sonntag
——So Werktag

WY | — Uz Samstag
N |~ Uz Sonntag

— Uz Werktag

Predominantly oriented

lightning power consumption
Evening hour consumption
Petrol stations, restaurants,

fithness center

WP2 Electricity consumers profiling-
German Load Profiles
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G3 Business continuously G4 Business shop /Barbershop
250,0
—— Wi Samstag —— Wi Samstag
~—— Wi Sonntag 200,0 ~—— Wi Sonntag
— Wi Werktag — Wi Werktag
| |——"So Samstag 150,0 —— S0 Samstag
So Sonntag So Sonntag
—— So Werktag 100,0 —— S0 Werktag
—— Uz Samstag —— Uz Samstag
40,0 ~—— Uz Sonntag 50,0 = |—— Uz Sonntag
20,0 —— Uz Werktag —— Uz Werktag

S A& M4 B KN & &8 & ¥ 8 K & < & S & M n K & 8 & ¥ 8 K & = @&
FFFFFFFFFFFFFFFF

» Uniform consumption » General shops

» Continuous base during » Weekday opening and
the week and the year Saturday until 3pm

» Drinking water pumps, > Barbershops, all kinds of

systems with forced shops, sales oriented
ventilation, cold stores bakeries with in-store baking

29.10.2014 WP2 Electricity consumers profiling-
German Load Profiles
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G5 Business bakery

300,0

250,0

200,0

150,0

100,0

50,0

0,0

e
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> Bakeries with main
consumption at night until 3am
» Daytime selling with low
demand

29.10.2014

Business

—— Wi Samstag
~——— Wi Sonntag
—— Wi Werktag
—— So Samstag
~——So Sonntag

—— So Werktag
—— Uz Samstag
—— Uz Sonntag

—— Uz Werktag

350,0
300,0
250,0
200,0
150,0

100,0

>

>
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G6 Weekend business

—— Wi Samstag

~—— Wi Sonntag
— Wi Werktag
—— So Samstag

~— So Sonntag
—— So Werktag
—— Uz Samstag
O — iz Sonntag
—— Uz Werktag
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Main consumption on weekend
from 11am

Restaurants, petrol station with
car wash, movie theatres

WP2 Electricity consumers profiling-
German Load Profiles




y . OTTO VON GUERICKE
CLCCON Agriculture ( UNIVERSITAT
ELECTRICITY CONSUMPTION ANALYSIS & ENERGY EFFICIENCY

L1 dairy farming / animal breeding L2 other agriculture

350,0 250,0
300,0 —— Wi Samstag —— Wi Samstag
~—— Wi Sonntag 200,0 ——— Wi Sonntag
250,0 — Wi Werktag —— Wi Werktag
200,0 —— So Samstag 150,0 —— So Samstag
So Sonntag So Sonntag
150,0 —— So Werktag 100,0 —— So Werktag
100,0 \ —— (z Samstag 5 | —— Uz Samstag
1 = |—— Uz Sonntag 50,0 4— —— Uz Sonntag
50,0 = = — Uz Werktag —— Uz Werktag
0,0 -Frrrrr T T 0,0 e e
mg e 2 2898 L8 Y8y L8 2 g e 2 R g R g E 2 R g oS
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» Dairy farming » Characterized by coexistence of
» Consumption dominated by two household and farm production
times of milking and subsequent
cooling of milk

29.10.2014 WP2 Electricity consumers profiling-
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Handler
1

Handler Handler
3 4

High voltagegm

PW_O'tjiw

Mittel

y

Mittel
'S-F-:J nnun g'i.!" etz

viiiie = spannungsnetz
Low l I l I l
voltag

cZ‘;}Lme l I I 1 ' -l l l

r +

Household ' ¥ ﬁ E ﬁi

Agriculture '
Business
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