
FEED-FLEXIBLE TECHNOLOGY FOR OLEFINS 
PRODUCTION WITH MAXIMUM ETHYLENE YIELD

SCORE is a KBR offering that combines the most selective 
cracking furnace technology with an optimum recovery 
section. SCORE delivers the highest operating flexibility in 
the industry that enables steam-cracker operators to easily 
and quickly change operating conditions and feedstock to 
meet market demand variations. Client flexibility is further 
enhanced by offering the most complete portfolio  
of steam-cracking coils for custom furnace design.

HIGHLY RELIABLE AND OPERATOR-  
FRIENDLY TECHNOLOGY

Our Selective Cracking Optimum REcovery (SCORE) 
Ethylene technology offers an advanced steam-cracking 
pyrolysis furnace and a cryogenic recovery process 
to produce polymer-grade ethylene and propylene, 

butadiene-rich mixed C4s, aromatic-rich pyrolysis gasoline, 
hydrogen and fuel streams. This technology can be 
implemented as a stand-alone olefin production unit or be 
readily integrated into a refinery or petrochemical complex 
to enhance profitability, operational flexibility and to meet 
market-driven product demand.

LOW-COST ETHYLENE PRODUCTION

SCORE high-capacity furnaces have a unique low-cost and 
reliable design, which includes a single firebox to reduce plot 
space and 100% floor mounted proprietary burners for easy 
operation and maintenance access. The overall ethylene 
plant configuration is cost-effective, leading to low CAPEX 
and OPEX requirements. An optimized design utilizing 
SCORE’s unique multi-feed cracking capability can eliminate 
the requirement for a dedicated recycle gas furnace, thereby 
saving up to $30 million in capital costs.
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SCORE FURNACE SECTION DESIGN

SCORE technology includes a portfolio of pyrolysis 
furnace radiant-coil designs that cover the broadest range 
of reaction times in the industry. This portfolio allows 
individual facilities to be designed for optimum value and 
return on investment.

The SCORE SC-1 pyrolysis furnace design is unique to 
KBR and features a single pass radiant-coil design with 
feed entering the bottom and cracked gas leaving the top 
of the furnace. This results in the lowest practical reaction 
time (~0.1 seconds) providing the highest olefins yields 
commercially attained in the industry. 

For today’s large-scale ethylene plants, this yield advantage 
translates to over $30 million per year additional gross 
revenues. Additional SC-1 features such as a unique low-
stress feed and radiant-coil arrangement, the ability to 
simultaneously crack multiple segregated feeds in a single 
furnace and operate at high conversions, provide a highly 
flexible cost-effective design with superior reliability, 
operability and maintainability performance.

ENHANCED FLEXIBILITY WITH               
MULTIPLE-FEED CRACKING

Worldwide, most ethylene is produced from either gas or 
liquid steam crackers. SCORE cracking feedstocks vary 
from ethane through heavy vacuum gas oils. Our furnaces 
have the ability to crack multiple feedstocks, each feed 
at its optimum cracking conditions, in a single furnace. 
As a result, we get the maximum yield from each feed, 
as well as reduced recycle flow back to the furnaces, 
while handling different feeds in a minimum number of 
furnaces. This results in a smaller plant with reduced TIC.

KBR Furnace Coil Portfolio

Unmatched feed flexibility with multiple feedstocks within a 
single furnace, plus potential for online decoking

SCORE offers easy and cost-effective capacity expansion or 
replacement of existing ethylene plants through its single furnace 

design, which utilizes less plot plan space and requires less                    
capital investment. 
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FEATURES OF SCORE FURNACE                              
COILS PORTFOLIO

The furnace coils feature patented and commercially 
demonstrated design advantages.

	■ Broad portfolio of steam cracking coils – Ability to 
optimize the run length and choose the coil design 
that will meet customer objectives (high yield, ease of 
operation, etc.).

	■ Patented proprietary burner design – The large 
100% floor fired burners provide stable flames that 
ensure uniform heat distribution while minimizing 
impingement on the radiant-coils and achieving low 
NOx emissions and allowing for high turndown and a 
wide fuel operating window.

	■ On-line decoking and control system to indicate 
impending tube restrictions – More reliable  
operation due to control logic offered as part of the 
SC-1 and SC-2 coil technologies, which enables 
operators to extend time between full furnace steam 
and air decoking cycles; less swing on recovery section 
with the ability to maintain 7/8 of furnace capacity 
during on-line steam-water decoking.

	■ Single firebox – Smaller footprint requirements and 
lower CAPEX (less steel, smaller equipment, smaller 
pipe rack).

	■ Proprietary quench exchangers design – Less or no 
fouling or plugging and no downtime for exchangers’ 
mechanical cleaning, considerably reducing 
maintenance cost.
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RECOVERY SECTION DESIGN
The recovery section is based on a front-end acetylene reactor design 
pioneered by KBR. This feature, combined with integration of fractionators 
with the major compressors, leads to a design with lower equipment count 
and capital cost. Such integration also leads to a plant that is easy to operate 
with lower maintenance, yet highly competitive with regard to energy due to            
low-pressure operation.

Because of these features and the higher olefins selectivity from cracking 
operations leading to lower overall plant throughput, recovery section capital 
cost is reduced significantly by tens of millions of dollars. 

The first fractionator is typically a deethanizer for light gas feeds or a 
depropanizer for heavier feeds. Both schemes are pioneered by KBR and 
share common attributes leading to low cost and energy. 

SCORE enables 
ethylene producers 
to run first-tier steam 
crackers that are 
commercially  
well-proven

THE BUSINESS CASE FOR KBR ETHYLENE                           
PRODUCTION TECHNOLOGY

	■ Low capital investment

	■ Exceptional reliability and operability

	■ Efficient energy utilization

	■ High on-stream factor

	■ Wide feed and turndown flexibility

	■ Smooth start-ups

	■ Lower maintenance costs

	■ Lower ethylene production cost

	■ Safe, environmentally compliant designs

COMMERCIALIZATION

KBR has been involved in more than 150 ethylene projects worldwide 
with single-train ethylene capacities up to 2.0 million tpy. KBR has also 
commercialized single-cell SCORE furnaces up to nearly 200,000 tpy of 
ethylene from liquid feed.


