
SURGE ANALYSIS SERVICES

Freese and Nichols has completed over 1,000 miles of crude oil gathering steady state hydraulic analysis and over 1,000 miles of 
liquid petroleum transmission transient hydraulics. Our team will model your pipeline facilities with the right tools and appropriate level 
of detail for the specific needs of the analysis. Once the model is constructed and calibrated, we will run case studies to give you the 
full range of answers you need. With this information, we will present a plan with the most efficient and cost effective solution while 
keeping safety at the forefront.

In reviewing the design of new or modified facilities, our team simulates causes through numerical modeling. Our preferred software 
tool for conducting surge analyses is the Synergi Pipeline Simulator from DNV GL. We compare simulated surge pressures against 
applicable design code limits (49CFR195, ANSI B31.3, ANSI B31.4, ANSI B31.8), pump conditions and other hydraulic constraints. We 
recommend solutions in concert with your design, operations and business team and tested with the same numerical tool.

Our lead surge analyst, Tom Hill, PE, has completed more than 10,000 miles of transient hydraulics and 100 hydraulic transient analysis 
projects in his career. Such projects included crude oil transmission systems in the United States, Middle East, South America and Africa. 
Tom also teaches the Petroleum Extension (PETEX) surge control class for the University of Texas. 



 � Crude Oil Pipelines
 � Petroleum Products Pipelines (including batched pipelines)
 � NGL Pipelines
 � LNG
 � Tanker Loading/Unloading
 � Dense Phase (CO2, etc.)
 � Salt Water, Produced and Fresh Water
 � Cooling Water Systems
 � Fire Water Systems
 � Water Transmission
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Freese and Nichols provides hydraulic expertise on projects and pipeline systems with fluid mechanics, 
transient/surge, heat transfer and pipeline hydraulics. These services can be for the following types of projects:

Freese and Nichols delivers 

innovative solutions to clients across 

the country, providing engineering, 

architecture, environmental 

science, planning, energy, program 

management and construction 

services. A full service professional 

consulting firm, Freese and Nichols 

is the first engineering/architecture 

firm to receive the Malcolm Baldrige 

National Quality Award.

Improvements to existing pipeline systems may include changes to pumps, looping of pipelines, transmission 
of new petroleum products or new tie-ins with other systems. Surge analysis can also be utilized to verify 
adequacy of existing surge control components and when system flowrates are increased by use of DRA 
injection. Hydraulic transient analysis can also be utilized to verify that system operating pressures remain 
within regulatory limits during system startup and shutdown procedures. A complete surge analysis of the 
entire system will ensure a smooth transition and expansion. 

Most frequent causes of surges from unanticipated events and abrupt changes in operations are due to: 

 � Valve Closures
 � Emergency Shutdowns
 � Power Failures
 � Pump Start-ups


