
Honeywell Confidential - © 2024 by Honeywell International Inc. All rights reserved. Honeywell Confidential - © 2024 by Honeywell International Inc. All rights reserved. 

INNOVATION DAY

Decarbonization & Efficiency Improvements – Hydroprocessing

Kiran Kashibhatla – Project Development Manager, UPT Hydroprocessing

MAY 09, 2024



Honeywell Confidential - © 2024 by Honeywell International Inc. All rights reserved. 

FORWARD LOOKING STATEMENTS
This presentation contains certain statements that may be deemed “forward-looking statements” within the meaning of Section

21E of the Securities Exchange Act of 1934. All statements, other than statements of historical fact, that address activities,

events or developments that we or our management intends, expects, projects, believes or anticipates will or may occur in the

future are forward-looking statements. Such statements are based upon certain assumptions and assessments made by our

management in light of their experience and their perception of historical trends, current economic and industry conditions,

expected future developments and other factors they believe to be appropriate. The forward-looking statements included in this

presentation are also subject to a number of material risks and uncertainties, including but not limited to economic, competitive,

governmental, technological, and COVID-19 public health factors affecting our operations, markets, products, services and

prices. Such forward-looking statements are not guarantees of future performance, and actual results, and other developments,

including the potential impact of the COVID-19 pandemic, and business decisions may differ from those envisaged by such

forward-looking statements. Any forward-looking plans described herein are not final and may be modified or abandoned at any

time. We identify the principal risks and uncertainties that affect our performance in our Form 10-K and other filings with the

Securities and Exchange Commission.
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CO2 EMISSION DISTRIBUTION
HYDROCRACKING / DELAYED COKER BASED REFINERY

Hydroprocessing complex emissions range between 8-12% of Refinery Scope 1 & 2 emissions**

Hydrocrackers main contributor to CO2 emissions in Hydroprocessing complex 

Sources:

*CO2 distribution is based on analysis by Baars, F., Oruganti, S., Kalia, P., Fluor as published in August 2021 Hydrocarbon Processing (link).

**Range is dependent on overall configuration. Low end for integrated refining / petrochemicals complex. High end for simpler configuration
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https://www.hydrocarbonprocessing.com/magazine/2021/august-2021/plant-design-engineering-and-construction/oil-refinerypetrochemical-integration-in-a-cosub2sub-constrained-world-part-2
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HYDROPROCESSING COMPLEX CO2 EMISSIONS

Fired Heaters – Main Contributors to Hydroprocessing Complex for Scope–1 & Scope–2 
emissions
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*Energy consumption based on average size UnionfiningTM / UnicrackingTM Schedule A process unit design by UOP. Results may vary based on customer process design and objectives.
*Rotating equipment = compression
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HCU REACTOR – FRACTIONATION DECARBONIZATION 

OPPORTUNITIES SCOPE 1 – 3
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UOP HYDROPROCESSING REACTOR INTERNALS

A Key Enabler for overall Refinery Profitability and Sustainability

• Optimize equilibration of process fluids (temperature) and

evenly distribute / wet downstream catalyst beds.

• Commercially proven designs with over 30+ years of

experience.

• Compact design with the proven functionality of UOP’s

UniflowTM Distribution technology.

Latest Generation UOP UnityTM HRI

What are Reactor Internals?

• Reduce installation time required by 20% () , improve ease and time required for future maintenance.

• Increase catalyst volume available in revamp scenarios by 3-15% ().

• Minimize height of new reactor vessels → Contributes in reducing Refinery Scope 3 emissions.

• Demonstrated high quality performance, minimized radial temperature spreads and optimal catalyst utilization.

How can it help you to meet your objectives?

All objectives listed above were evaluated by UOP based on standard Unicracking Unit. Results may vary based on customer process design and objectives. 

• PDM Tray offering can help cycle length (), fouling () on top tray distribution internals → Reduce P & maximize Unit throughput →

Allow significantly easier skimming and filter material re-loading (in future turnarounds).
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UNITY PRE-TREAT UNITY HYDROCRACKING

DEMETALLIZATION PRE-TREAT - ACTIVITY +

DEMET
HYDROCRACKING

PRE-TREAT

MAX DIESEL AND

SECOND STAGE

DIESEL

AND LUBES
DISTILLATE FLEXIBLE NAPHTHA

HYT-8109 HYT-6119 HC-205 HC-115 DHC-32 DHC-41 HC-24

HYT-8119 HYT-6219 HC-310 HC-215 DHC-39 HC-43 HC-26

HYT-6319 HC-320 HC-410 HC-120 HC-140 HC-29

ULTIMetTM HC-325 HC-412 HC-130 HC-150 HC-185

HYT-6319 QX HC-425 HC-470 HC-680

HC-520 HC-740 HC-682

HC-620 HC-750 HC-685

HC-730

UNITY HYDROPROCESSING CATALYSTS

New Products deliver more value: 7XX Series High Performance Catalyst Platform

Next Gen Pre-Treat 

HYT-64X9 2Q25

“100 Series” Refresh 

Program

Better Yield 1-2 wt.-% 
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PATENTED DUAL STRIPPER – DUAL FRACTIONATOR 

MAX DIESEL 

DS-DF Design Salient Features

• Reduced utilities (OPEX) and capital costs (CAPEX)*

• Improved separation between Diesel & UCO / Recycle Oil

• Operate at higher recycle “cut point” → Better diesel product yield

and flash point

• Increased distillate yield (Less diesel recycle reduces secondary

cracking)

• Doesn’t require separate vacuum drier for diesel drying
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*For new HCU units

Value Delivered

• Heater fuel firing reduced by ~60 to 65% → Lower OPEX

& CO2 emissions

• $ 3.2 MM savings in CAPEX for new equipment for a 49,362

BPSD Unicracking Unit

• Diesel yield increase by ~ 0.7 – 1 wt.-%

Feedback: First DS-DF flow scheme
Successfully commissioned in Q2, 2023.
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HONEYWELL UOP TECHNOLOGY PATHWAYS SAF

RTP ®
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* Ecofining technology produces renewable diesel, SAF, and other renewable products from biogenic feed sources. The technology 

was developed and commercialized jointly by UOP in collaboration with ENI

Fisher Tropsch + 

UOP FT-Unicracking™

SAF
Renewable Diesel

Renewable Naphtha (sale or recycle)

ETJ G1

ETJ G2

Feedstock constraints FOGs, results in

adoption 2nd and 3rd generation low CI

feedstocks w/ alternative technology

pathways.
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FT UNICRACKING UNIT BLOCK FLOW – SINGLE STAGE 

RECYCLE (SSR) FT HCU [100% FEED CONVERSION]

SSR FT HCU scheme ensures maximum conversion towards FT-SPK (or Diesel) with high 
operational flexibility. UOP’s First FT Unicracking unit licensed in 2024. 

Unicracking 

Reaction Section
Dewaxing 

Reaction Section

Make-Up H2

FT-SPK 
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Steam

Recycle H2FT Distillates,

FT Wax
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Feed Streams
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(Optional)

Product Recovery / Recycle section

• Choosing Recycle Cut Point for

FT-SPK and/or Diesel

• FT-SPK selectivity maximization

• Middle Distillates maximization

Reaction Section (HCK Catalyst)

• Low H2 consuming catalyst (noble

metal)

• High Middle Distillate selectivity

• Commercially proven catalyst

Reactor Section (Dewaxing / Hydro-Isom Catalyst)

• Low H2 consuming catalyst (noble metal) for cold flow

properties adjustment

• Specific for renewable Jet and Diesel applications

• Converts diesel into Jet in SPK mode

• Very high MD yields and little naphtha generation

• Commercially proven catalyst

Product Recovery

Section
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ADVANCED HYDROCRACKING INTRODUCTION

Advanced Hydrocracking Generates Feed for NEP
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Advanced Hydrocracking converts variety of heavy hydrocarbon

streams (e.g., HN, diesel, kero, gas oils, DAO, renewable intermediates)

into NEP feedstock (light naphtha and LPG)

• Leverages naphtha and LPG hydrocracking commercial experience

• Process optimized in UOP pilot plants

• Tested range of different feedstocks



Honeywell Confidential - © 2024 by Honeywell International Inc. All rights reserved. 

ADVANCED HYDROCRACKING (ADV HC) INTRODUCTION

Process configuration, operating conditions dependent on
feed hydrocarbons and heteromolecules

Carbon #
6 12 18 22 48 70

HN Kero Diesel VGO

DAO

36

• Adv HC developed and demonstrated over range of feeds

• Space time is governed by cracks per pass, highest C#

• Leverages aromatic saturation and ring opening

• ~100% conversion to LN/LPG possible

• Optimal design (e.g., # stages) dependent on feed properties & processing objectives

• Case specific potential to revamp existing cracker to Advanced Hydrocracker

Feed Types Pyrolyzed Plastics

Bio-

naphtha
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Thank You!


