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OVERVIEW — STORAGE CONFIGURATIONS HED

» Centralized storage
* Substation level storage
» Building level storage
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- What is the impact on total network cost, consisting
of:

o Heat source cost
o Storage cost

. . o etwork pipe, sysiems cost
Can we find an optimum sqoragg S|zelf
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Centralized storage
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Distributed storage
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CASE STUDY — METHOD

(X Comsof Heat Designer - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
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Use of Comsof Heat for

o Automated network routing
Pipe size dimensioning
Deployment cost calculation

excl. storage costs
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CASE STUDY - INPUTS

BUILDING:

» Street level gas consumption data

- Building types are categorized as:

o Residential
o Commercial
o Industrial

»  Synthetic load profiles

HEAT SOURCE:

* Heat source: IMOG, waste incineration plant

o 2 km from the network

o Available heat 2> 130 GWh / year
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CASE STUDY - NETWORK GHENT
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- Building demand - Load profiles, annual gas consumption 5 0-00040
data 0.00035 -

0.00030 -

0.00025 -

* Network demand - Aggregation of building heat demand

0.00020 A

—e— Commercial

Heat demand (% of total annual demand

- Network annual heat demand — 95 GWh/year 000015 1 —— Industria
=== Cummulative network
0.00010 . T T T .
0 5 10 15 20
- 4 Time (h)
* Network storage) Daily profile of different building types
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CASE STUDY — STORAGE GHENT

2 - layer network and storage design UNIVERSITY

2 — LAYER NETWORK:
» Transport and distribution network

STORAGE DESIGN:
* Production profile - Constant throughout the year

» Consumption profile - Winter peak

» Surplus / Deficit over certain time
o Charge storage when there is surplus
o Discharge storage when there is deficit

34 MW

Deficit Deficit

Production profile

Demand

* Maximum storage size = Energy produced ~= Energy consumed

Surplus

Time
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CASE STUDY — CENTRALIZED STORAGE GHENT
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- Source power reduction 200000 e storage size >
—&— Surplus energy

400000 - - 200
» No change in pipe siz : :
O cha ge p pe SIZES %300000- -150%
«  Maximum storage size — 450,000 m?3 g 200000° 103

100000 - 50

* Source power can be reduced up to 11 MW
° 0 1h 1 5 10 20 30 40 50 60 70 80 90 100 °
Storage size (% of maximum storage size)
» Minimum total network cost occurs at 1% 10 ———— 50
Storage s | —&— Total network cost L 18

o Source peak power around 22 MW
o Storage size around 4500 m?
o 3.9% cost reduction

Source peak power (MW)
N
(9]
B
N
Cost (million €)

20 - 40
38
15 A
36
10

0O 1n 1 5 10 20 30 40 50 60 70 80 90 100
Storage size (% of maximum storage size)
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CASE STUDY — SUBSTATION LEVEL STORAGE GHENT
UNIVERSITY

[
(@)

* Source power reduction

—e— 8 MW substation (7 clusters)
—o— 4 MW substation (10 clusters)
—e— 2 MW substation (18 clusters)

[
Ul
1

* Reduction in transport network pipe sizes

=
B
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W
1

« (Constant distribution network cost

=
N
1

Transport network cost (million €)

=
[}
1

* Increasing storage size (for every substation size)
o Reduction in transport network cost 0 1h 1 5 10 20 30 40 50 60 70 80 90 100

Storage size (% of maximum storage size)

[
o

o Minimum total network cost at 1% storage (4500 m3) 46 .
—e— 8 MW substation (7 clusters)
—e— 4 MW substation (10 clusters)
Zg 441 —— 2 MW substation (18 clusters)
- Total minimum network cost = 22
o 2 MW substation and 1% storage (4500 m?3) g .
o 7% cost reduction £
S 36
34

O 1h 1 5 10 20 30 40 50 60 70 80 90 100
Storage size (% of maximum storage size)
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CASE STUDY — BUILDING LEVEL STORAGE

* Source power reduction

* Reduction in transport network pipe sizes

* Reduction in distribution network pipe sizes

« Maximum daily storage size - 1086 m?
o Source power can be reduced up to 22.5 MW
o Total network cost - 10% cost reduction!

« Seasonal storage

o Minimum total network cost at 22600 m3
— 12% cost reduction!
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CASE STUDY — BUILDING LEVEL STORAGE

Network cost - Daily storage at different building types

* Average storage tank size per building:

Type Ave_rage §torage Tota?l storage
size (Liters) size (m3)
All buildings 461 1086
Residential 400 700
Commercial 2860 156
Industrial 3992 232

Cost reduction

Total network cost (million €)
= = N N W W
on (-] un (-] un () oun

o

N
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10% 6% 1% 2%

No storage Residential Commercial Industrial

B Transport
mm Distribution

B Service connection B Source

B Storage

Building level storage (Daily storage)
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CONCLUSION

» Successful use of software package Comsof

N
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leat iIn combination with manual excel based storage

calculations
» The more distributed : ower the netw 0 bipbe size reductions):
Storage Storaze tvpe Storage size No. of storage |Cost reduction
location s€ HYP (m3) tanks (%)
Centralized Seasonal 4500 1 3.5
Substation level | Seasonal 4500 18 14
Building level Daily 1086 2328 10
Building level Seasonal 22600 2328 12
URE WORK:

FU

* Investigate the effect of different profile types

comsof.com

@ * Integration of the concepts in Comsof Heat
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