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Pressure Relief Devices for Feedweater Heaters

The ASME Code (and other design codes) requires that pressure vessels and heat exchangers have provisions for
over-pressure protection. For ASME Section VIII Div. 1 vessels, as per Para. UG-125(a)(3), it is the responsibility
of the user or his/her designated agent to size and select the pressure relief device(s) based on its intended service.

HEI Standards for Closed Feedwater Heaters provide suggestions for determining the size of pressure relief valves
for feedwater heaters. Feedwater heaters typically use spring loaded pressure relief valves and pressure safety
valves for this over-pressure protection. The required design information for sizing the relief valve can be found on
the Closed Feedwater Heater Specification Sheet.

Once the sizing parameters are determined, the design relieving capacity for a shell side relief valve can be
established based on the broken tube rule or the 10% rule per HEI Standards for Closed Feedwater Heaters. The
sizing calculations for the valve determine the required minimum area of the valve orifice to pass the larger of the
calculated flows. Then determine any back-pressure considerations in the system and account for this back
pressure when sizing the relief valve. Back pressure is the pressure on the outlet side of the relief valve. Without
proper consideration, back pressure may adversely affect the valve by changing set or closing pressure, decreasing
discharge capacity, or creating dynamic instability. The sizing calculations for the valve determine the required
minimum area of the valve orifice to pass the larger of the calculated flows.

The next step is to take the larger calculated flow, enter the orifice capacity charts and valve selection charts
provided by safety relief valve manufacturers, and select an appropriate valve for the application.

Blowdown, also known as reseating pressure, is the difference between the actual lifting pressure and actual
reseating pressure and results from spring force not being able to counteract inherent forces within the valve. The
valve manufacturer will generally adjust the valve to provide consistent opening and closing pressure values.

In conventional relief valves the set point of the valve adds the backpressure into the set-point of the relief valve.
Typically, bellows style valves are recommended in situations where the back pressure exceeds 10% of the cold
differential set pressure. Bellows style valves also protect the spring, bonnet, and sliding surfaces from the process
fluids. In liquid applications, a liquid trim is typically used and can achieve high capacity at 10% over pressure.

A less commonly used valve is a piloted valve where the major relieving valve is combined with, and controlled
by, a self-actuated auxiliary valve, or has a diaphragm or piston that actuates when set pressure is reached. A
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piloted valve can be smaller than a conventional valve and it can control minor overpressure situations without
fully opening and be designed for 2% blowdown.

The purchaser should also consider what type of connection is preferred, what materials should be used, and
whether a lift lever and/or test gag is needed. Typically, in feedwater heaters the shell side relief valve is flanged
and the tube side relief valve is a threaded or socket weld connection. Also, the valves should be stamped, tested,
and certified in accordance with the appropriate Code of construction, such as ASME Section VIII Division 1.

DISCLAIMER

THIS INFORMATIONAL DOCUMENT IS PROVIDED BY THE HEAT EXCHANGE INSTITUTE (HEI) FOR INFORMATIONAL PURPOSES
ONLY. ITIS PROVIDED AS ONLY ONE SOURCE OF INFORMATION AND DOES NOT CONSTITUTE AN INDUSTRY STANDARD.
DETERMINATION OF WHETHER AND/OR HOW TO USE ALL OR ANY PORTION OF THIS DOCUMENT IS TO BE MADE IN YOUR SOLE
AND ABSOLUTE DISCRETION. NO PART OF THIS DOCUMENT CONSTITUTES LEGAL ADVICE. THIS DOCUMENT DOES NOT RELIEVE
USERS OF THEIR OBLIGATIONS TO COMPLY WITH APPLICABLE LAWS AND REGULATIONS. PRIOR TO USING THIS DOCUMENT, YOU
SHOULD REVIEW IT, ALONG WITH APPLICABLE LAWS AND REGULATIONS, WITH YOUR OWN LEGAL COUNSEL. USE OF THIS
DOCUMENT IS VOLUNTARY.

HEIDOES NOT MAKE ANY REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THIS DOCUMENT OR ITS CONTENTS. HEI
HEREBY DISCLAIMS ALL WARRANTIES OF ANY NATURE, EXPRESS, IMPLIED OR OTHERWISE, OR ARISING FROM TRADE OR
CUSTOM, INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, NONINFRINGEMENT, QUALITY,
TITLE, FITNESS FOR A PARTICULAR PURPOSE, COMPLETENESS OR ACCURACY. TO THE FULLEST EXTENT PERMITTED BY
APPLICABLE LAWS, HEI AND ITS MEMBERS, OFFICERS, DIRECTORS, EMPLOYEES AND VOLUNTEERS SHALL NOT BE LIABLE FOR
ANY LOSSES, EXPENSES OR DAMAGES OF ANY NATURE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL, PUNITIVE,
DIRECT, INDIRECT OR CONSEQUENTIAL DAMAGES OR LOST INCOME OR PROFITS, RESULTING FROM OR ARISING OUT OF A
COMPANY’S, INDIVIDUAL’S OR OTHER USER’S USE OF THIS DOCUMENT, WHETHER ARISING IN TORT, CONTACT, STATUTE, OR
OTHERWISE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

BY USING THIS DOCUMENT, YOU WILL BE DEEMED TO HAVE UNDERSTOOD AND ACCEPTED THE CONDITIONS OF THIS
DISCLAIMER.
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