Advanced Anaerobic Digestion with Thermal Hydrolysis
Process in Xiaohongmen Water Reclamation Plant —
Experience from Planning to Execution
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Agenda

m Advanced Anaerobic Digestion (AAD) using THP
m Beijing Drainage Group (BDG) : 5 AAD projects

m Focus on Xiaohongmen AAD project
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Advanced AD using THP
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Cambi provides responsible sludge advanced digestion solutions
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Reasons for
thermal hydrolysis
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Better
dewatering

Lower CO,
footprint
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Higher loading rate in anaerobic
digestion, drying, incineration and
composting

Typically, 7 - 10% percentage points
dry solids increase

Sterilized sludge, stabilized cake, low/no
odour, friable cake

10 - 50% more biogas depending
on feedstock

Low carbon footprint irrespective of
downstream processes and outlet



Cambi Thermal Hydrolysis Process

References

@ Countries

Jurong WRP (Singapore, PUB)

@ Millions population
@ Million tons CO,/y savings . Current

. Potential
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5 AAD projects at Beljing

@ LK

C:M:1



Beljing Projects - timeline

Investigation, engineering design 2010-2014
Construction, installation, commissioning 2014-2016
Stable operation  2016-present

Development for forest land application  2017-present
Upgrading and optimizing 2020-2022

Beijing Drainage Group: owner
Beijing Municipal Engineering Design Institute: design
Purac: supply and installation of AD equipment

Cambi: supply of Thermal Hydrolysis Process
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4 @
Beljing 5 sludge centers

Gone

Population (PE) 3.60 million 4.68 million 8.16 million 7.12 million 6.24 million
Capacity tDS/y 65 700 59 422 134 028 99 134 89 060
Capacity tDS/d 180 163 368 272 244
THP 3 x CambiTHP B12-5 3 x CambiTHP B12-4 4 x CambiTHP B12-6 4 x CambiTHP B12-5 4 x CambiTHPB12-4
Digestion 5x 12000 m3 4 x 12000 m3 8 x 12000 m3 8 x 7850 m3 5x 12000m3
(existing) (new) (new) (existing) (new)
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Focus on Xiaohongmen AAD plant
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Xiaohongmen, Beijing (Beijing Drainage Group), China

Cambi solution
Number of trains
Status

Year of commissioning
Feedstock type

Population served
Plant design capacity
Digester capacity
Biogas utilization
Disposal method

Services
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CambiTHP® - B12
3

In Operation

2017

Primary and secondary
sludge

3 500 000 p.e.

65 700 tDS/yr

60 000 m?

Combined heat and power

Land application

Installation, commissioning,
spare parts
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Changes Before / After THP implementation

Biogas
Primary *
sludge Cake (20-22%DS)
no pathogens kill
Thickener Dewa_terlng
Centrifuges
5 Digesters
WAS
After
Imported Biogas
S'Udge Cake (40-45%DS)
Full pathogens Kkill
Primary Dewatering
sludge ~ Thickener ‘ Filter Press
—’I:l—>ﬁ->'—> —>©—>ﬁ—>6
Pre-Dewatering Silo Thermal Hydrolysis 4 Digesters
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Changes Before / After THP implementation

_ Before upgrade upgrade: Advanced AD with THP

Design capacity Up to 90tDS/d Up to 180 tDS/d

Only indigenous PS to digesters Indigenous mixed sludge + imported cake

(mostly WAS), all to digesters

Digestion volume 5x 12,000 m3 4 x 11,000 m3 (level lowered)

60,000 m3in use 44,000 m3 in use (1 digester in standby)
Pre-dewatering No Yes, using centrifuges
Heating / cooling Heat exchangers for heating Heat exchangers for cooling
Biogas use Digesters heating & aeration blowers THP & aeration blowers (& Gas engines)
Post dewatering Centrifuges (20-22%DS) Chamber filter presses, to get >40%DS
Biosolids disposal Lime stabilization and land application Land application without liming
Reject water Back to head works To ReNoCar process (anammox-type)
treatment
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Process description - Xiaohongmen

[ s
Mech.
AS tanks thick.
1
Pretreatment

Thermal Hydrolysis

Reject water treatment

Digestion

Renocar |

Cooling
1

Cooling
2

Dewatering

Chamber

FP

Biogas




Plant description - Xiaohongmen

ReNoCar
for Reject
Water
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Filter Liangshui

Rver

Presses THPs

Cambi Egg-shaped Gas
Digesters holders
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Xiaohongmen, Beljing, China
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N 4
Prime Minister from Norway at the BDG opening ceremony in Xiaohongmen WWTP 2017.04.07
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I
VS (in) = VS (out) — VSR (Mass balance) - 2020
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= DS daily throughput: 120 — 155 tDS/d (design 180)
= Extremely low VS content for mixed sludge: 46 to 71% VS% (in)

= Leading to 34 to 55% VSR

VS% or VSR%

VS% Sludge feed to Digester

mmm /5% Sludge Out from Digester

memm VSR (%)

from tVS

tVS/d Sludge feed to Digester

- t\/S/d out of digester
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I
VSR Vs. VS content - 2020

VSR% vs VS% to THP (mass balance)
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Biogas production
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Specific biogas production Nm3/tDS-Nm3/tVS

mmm  Spec biogas
prod Nm3/tDS

msmm  Spec biogas
prod Nm3/tVS

- Biogas production
(Nm3/d)
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Re-use of Final cake
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= Plate filter presses: >40% without lime
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= Re-use of stabilized cake in Forestry
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Ecological transition
areas between
Tianjin, Beijing and
Hebei cities

Official approval of local Beijing government
for application of cake on Forest area
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AAD using Thermal Hydrolysis At Xiaohongmen — BDG:
Feedback and performances

Existing digestion * <+ 100% availability
| cap approx. trlpled 0 /‘ (365/y - 2020)
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Hong Kong

(Shek Wu Hui CambiTHP - Commissioning in 2022)
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https://www.cambi.com/contact/?country=Headquarters

