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Poll

How much heat energy going into a refinery
comes out as waste heat?
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Waste heat in columns
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Challenges

High temperature lift Megawatt-scale No Opex










Microscopic scale: ATP-ADP Cycle

Phosphates!




Industrial scale

Polymerization of Phosphoric Acid ~ _ _ __ _‘ ______ _ Reverse reaction
(Endothermic) i ‘. \ / (Exothermic)
¢ QPINCH
Waste COLD HEAT HOT Process
heat > REACTOR REACTOR > heat
TRANSFORMER
20 thh _____ @ ______ ,', l 10 MWth
100% LOST ¢=

TO COOLING 50% RECOVERED



Waste heat in columns

Overhead Column A
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Case 1 | Port of Antwerp

Overhead Column A d E
® 108°C 2.3 th Upgrading
Refl © ©
eflls 108-113 Cto 156 C
Overhead Column B
@ 113 °C4.8t/h
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Reflux
Steam @ 4.6 barg, 156 °>C
1.3 MW
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Case 2 | Port of Antwerp

Campaign A Campaign B
105-110 "Cto 140 °C 135-145 "Cto 184 °C
I
Reactor > \ < Reactor >
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Business Cases

Output
Process Heat (°C) ™

We cover 90%
of the
business cases

, | . f : : 1 : ; Input
80 100 120 140 160 180 Waste Heat (°C)




Challenges Overcome

G

High Temperatures

T Lift of 50 to 100+ °C
T Output up to 220 °C (for now)
Steam or other process heat

Megawatt-scale

 Simple design
 Unlimited scalability
 Latent and sensible heat
e Add-on

No Opex

No electricity needed
Savings in cooling, water,...



Operations

8 600+ operational hours

30+ year lifespan

Debottlenecks cooling and steam
One solution generating big savings

Benefits

Economics

= No Opex = Pure Savings
Real impact on cost curves
Increased outputs

Hedge against CO, tax

Environment

Saves 2 000 to 4 000 t CO,/MW year

(Equiv. emissions of 1 500 — 3 000 cars)
Get paid to reduce CO,
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Keep Discovering







On Your Executives’ Mind: Decarbonization

REDUCE

Part of your DNA!
Optimize the Process

Avoid CO,

FASTER
POSITIVE CASH FLOW

<€

SUBSTITUTE

Replace fossil fuels
with alternatives
(electrification...)

l

Less Opex

Displace CO,

CAPTURE

Address the Residual

l

Much Opex

Remove CO,

SLOWER
NEGATIVE CASH FLOW
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Energy Efficiency is often th t efficient measure

It’s complen ary to.
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Talk to us!

Christian Heeren, CCO & Co-founder
Erik Verdeyen, Chief Evangelist

Www.qgpinch.com linkedin facebook







Input stream combo

Excess LPS@ 2barg, 133°C -»> Steam @ Hhbarg, 200 C»
Was e Heat |
Source 1 :
Condensate @ 132 °C 12 MW | 42MwW
I
A :L e Condensate/BFW
\ QPINCH
Process Sream @142 °C
@ Waste Heat i >
Process & 18°C =ource 2 | cooling
0Cess Sream @ =1 MW |
: 4.2 MW
p
Column Overhead @ 110 °C
Was e Heat
Source 3
Reflux @ 102 °C 2 1MW
Hectricity
130 kW

23



Organic Vapors
25barg @ 165 °C

Easy retrofit

96 MW

Hectricity
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Seam @ 22 barg, 220 °C>
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48 MW
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Steam network integration

T HPS Header
HPS
Consumers }é
MPS Header
MPS
Consumers }%}
Excess LPS
N N @ 3barg, 43°
X > > Seam @ 22 barg, 220 °C
|
D I I
LPS I I
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Process vapors high

Process Vapors @ 110 °C>

I
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6MW|
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Conde{nsate @ 109 C¢I P
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Hectricity

100 KW

Seam @85barg, 177 °C
>

3MW
B Condensate/BRWV

Cooling
3MW
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Refinery

Atmospheric
destillation Liquid Heavies
TN @]80 °C 1200 t/h o N Seam @]Zbal’g, 192 0(:>
I
40 MW : | 20 MW
Processing: i |
| Catalytic Cracking/ <! B CondensateBFW
Reforming Liquid Heavies A
Alkylation, @ 120 °C 12200 th W= arinen
Desalted * Polymerisation > >
crude Qll |
" | | Cooling
| 20 Mw
~— Hectricity ap
600 kKW

Blending, Sorage




Exothermic reaction

Reactor Cooling

@103°C485t/h
« o Seam @ 7 barg, 170 °C >
Reactor i i
10.2 MW | | 52 MW
I I
| A ! h ] 1 Condensat e/ BRWV
Reactor Cooling | - |
@ 21°C485t/h QPINCH
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I
: Cooling
| 52MW
Hectricity | | <
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Distillation column

Overhead Column A
@98 °C70 t/h
Reflux
Overhead Column B
@ HU3°C100 t/h
Reflux
—»
6 MW
Column A Column B
8.6 MW
Hectricity

220 kW

N
‘QF’INCH

r——-=——=—=1

v

r——=——-—=—=1

Seam @ 9 barg, 180 q

7.3 MW
Condensate/BFW
A

Cooling
7.3MW
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