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OUTLINE OF THE PROJECT

1. Energy load and generation profiles
Objective: development of high resolution household electricity load profiles

2. Transient simulations of NearZEBs and power grid

Objective : create models of city-centre, suburban and rural grid configurations for
Danish conditions.

3. Identification of critical challenges in building-grid interaction

Objective: identify the critical challenges that need to be addressed to reach optimal
energy exchange between the building and the power grid

4. Development of the theoretical framework and new design
parameters.

Objective: devise new set of design parameters that will be used as “interaction”
performance indicators for NearZEBs
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PHASE 1 - ENERGY LOAD MODEL

« Empirical-probabilistic bottom-up approach model
 Developed in Matlab environment

e  Minimum resolution 1-min

* Annual simulations

» Electricity load profile for 35 household appliances (heavy electrical loads
e.g. heat pumps not included)

» Applicable for DK single family houses with 1-5 occupants and 3 types of
households (low, medium, high)
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Input Data

Specific household hourly
electricity load curve

Operational elements

of the model

Statistical data analysis

Calculated Psocial

Calculated Pseason

Occupants

Number of occupants in the
household (between 1-5)

Type of household (low, medium,
high)

Output data

Household specific set of
appliances

Appliances

Household appliances penetration
rates

Appliances load curve calculations
(one loop for each appliance)

Annual appliances load curve

Appliances frequency of use

Hourly probabilities of use for
each appliance - Phr

Appliances unitary cycles
consumption

Appliances standby consumption
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OUTPUT OF THE MODEL
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PHASE 1 - GENERATION PROFILES
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AIM OF THE MODEL - BASICS

 Aim of the Model

* Represent the LV network performance as realistically as possible to
understand its limitations and opportunities.

* Not only at different time windows of the year but also at different
penetration levels and ways of distributing the different assets.

» Define the hosting capability of the network

« Determine the what are the network constrains/bottlenecks and the potential
locations to appear.

» Define the amount of flexibility required to solve the given local problems.

 Power Distribution Operation :

 Power Lines and Transformers shout not be loaded more than 80 % at any
time.

« European Standart EN 50160: maximum voltage deviation £ 10 % at any
bus of the MV and LV system. According to the DSO experience * 6 %.
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POWER GENERATION AND DEMAND MODEL

The ZEB are only appointed at residential level

From an electrical perspective, the users living in ZEB are represented by
power consumption and generation profiles with 1 min resolutions:

* Load:
* CL (1 hour based) — Original provided by the DSO
 CL (1 min based)
 HP (1 min based) — No yet
« Generation:
PV (1 min based)

WP (1 min based) —No yet \/ \/ \/ .(

CL1h CL1min HP PV WT
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CASE STUDY - SORUP 20 KV FEEDER

External Grid
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CASE STUDY - SORUP ST
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WHAT DO WE EXPECT TO GET FROM THIS
I\/IODEL’?
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PRELIMINARY RESULTS
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PRELIMINARY RESULTS
FIRST WEEK OF FEBRUARY — 1 MIN BASED PROFILES

82 %

Trafo. Lod [p.u.]

P,Q&S
[MW, MVAr, MVA]

Line Lod. [p.u.]

Voltage [p.u.]

0.922 %




PRELIMINARY RESULTS

FIRST WEEK OF FEBRUARY - 50% OF PV

82 %
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PRELIMINARY RESULTS

SECOND WEEK OF JULY - 50%

OF PV
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NEXT STEP — FLEXIBILITY FACTOR??

P 25 -
20 - —
e Type 1: Construction + HVAC .
systems '
« Type 2: Appliances — washing 10 1 :ggz;_wim
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NEXT STEP — FLEXIBILITY FACTOR??

h J&Z min[g(t) — S(t) - {(t),1(t)|dt
foad — r:i ”t;ldt
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NEXT STEP — FLEXIBILITY FACTOR??

 What is the reference network configuration?
e Scale issue: 1building vs. LV network
« Building flexibility type 1
o Default numbers/input for simulations (similar as Be10)
« Catalogue with different construction and HVAC configuration
* Building flexibility type 2
e dependent on the occupants and their practice, but maybe possible to
have some default profiles
« Simulation practice
e Building — annual
 Network — 1 summer day and 1 winter day
On-site generation adds complexity
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