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JOHN ZINK

-~ HAMWORTHY
COMBUSTION

JOHN ZINK ASIA-PACIFIC,
a registered business of Koch Engineered Solutions Singapore Pte Ltd
260 Orchard Road #11-01/09 The Heeren, Singapore 238885

20 April 2021

Endurohr Corporation for Chinese Petroleum Corporation (CPC) - Lin Yuan Petrochemical
Plant

Reference:  Project Name: Flare No.4 Smokeless Capacity Upgrade PROJECT
John Zink File No.  202010-138896-A FIRM rev.1

Gentlemen;

Thank you for considering the John Zink. Based on the information contained in your most recent
inquiry, we are pleased to offer the flare system as described in the following commercial and
technical attachments.

We have offered a Flare System that maximizes local fabrication and project management. We call
this John Zink Asia Pacific and it encompasses the whole Asia Pacific region from Japan to Australia
with offices in Tokyo, Korea, Singapore and Australia. These close personal services arc unbeatable
and unmatched in the industry. We are prepared to offer local manufacturing and project management
all within the Asia Pacific region. John Zink Asia Pacific can truly meet the specific needs of Chinese
Petroleum Corporation (CPC) - Lin Yuan Petrochemical Plant.

Thank you for this opportunity to quote John Zink equipment. If you have any questions or require
additional information, please contact me in Singapore at T: +65.6831.6512/ email:
Bruno.beaumin@johnzink.com

Sincerely,

John Zink Asia-Pacific

Vignes Rajagopal Bruno Beaumin

Vignes Rajagopal Bruno Beaumin
Regional Sales Manager Application Engineer - Flare Systems




l JOHN ZINK

~ HAMWORTHY
COMBUSTION

JOHN ZINK’s NEW PATENT-PENDING LOW FLOW / HIGH FLOW STAGED STEAM
TECHNOLOGY:

John Zink’s new patent pending Low Flow / High Flow Staged Steam technology lowers steam
consumption during purge and low flow flaring scenarios. To go along with the XP high flow steam
design that provides world-class smokeless performance at high waste gas flow rates, John Zink now
offers two additional low flow steam stages:

Staged Steam:

The XP Staged Steam technology features an additional steam injection system designed to allow
significant reduction in minimum steam requirements at turndown. Many in the industry know that
steam flares with large max capacities lose their steam / hydrocarbon efficiency in turndown
conditions. This can require 2 to 3 times the steam / hydrocatbon ratio to keep the flare smokeless.

Adding the XP Staged Steam technology allows the flare system to keep the steam / hydrocarbon
ratios more constant at turndown rates. This technology allows as much as 2/3 less steam required for
normal low flow day-to-day operations.

Originally, the XP flare tip was designed to have a single steam supply line. The intent was to
simplify steam flare operation. With large capacities steam flare with a single steam supply, the steam
/ hydrocarbon efficiency is decreasing in turndown conditions. The total drilled area designed to
discharge the maximum steam capacity is large. At turndown condition, when the steam flow is low
and discharged through the “large” drilled area, steam exit velocity is quite low. This mean that the
momentum available for air entrainment is quite low, and therefore the steam / hydrocarbon efficiency
is reduced.

The XP Staged Steam technology features an additional steam injection system, designed to allow
flare system to keep the steam / hydrocarbon ratios more constant at turndown rates. The Staged Steam
concept breaks up the drilled area of the Main steam nozzle into two injection systems whose
combined capacity is the max steam capacity (same performance at max flow rate). Thanks to the
breakup of the drilled area, the velocity at which this steam is delivered is much greater than if the
same steam amount were delivered through a larger single nozzle. Higher discharge velocity of the
same amount of steam increases momentum available for air entrainment, and the steam / hydrocarbon
efficiency Is better.

Significant Economic Benefits:

John Zink’s new CSR and Staged Steam technologies for the XP provide important economic benefits:

. Significant reduction of utility costs associated with reduced minimum steam rates

. Significant reduction of supplemental natural gas added to maintain the minimum NHVcz
within the regulatory requirements

¢ Significantly easier smokeless operation at turndown, minimizing risk of penalties

For a list of relevant patents and trademarks, please see www.johnzink.com/legal-notices.
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