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PRESSURE VESSEL ENGINERING NOTE 
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Prepared by: D A,..; ( IE '- 0 L- IS (rD /0 ~q't ) 
Preparation date: e/~lloo 

1. Description and Identification 
Fill in the label information below: 

This vessel conforms to Fermilab ES&H Manual 
Chapter 5031 

Vessel Title 'SI~I(ON l':>EiCC:ll;:le,. "1:'. 4. t>~~C=K.. 

Vessel Number pre IUO/OlW~<:'i) \ Pi=>D 10011 (EAST) 

Division/Section 

Vessel Drawing Number ____________________________ __ 

Maximum Allowable Working Pressures .(MAWP) : 
Internal Pressure 200 i>~I& PSIA 

- - -ExteElal--Pt.=eSSUFe- --+rH"M€...,.J,,+- .-- -- - -------PSJA---------

Working Temperature Range -20 

Designer/Manufacturer ____________________________ __ 

Ai<. i'ow l")/VGVM~TlC.::' ) :r NC.. 

Test Pressure (if tested at Fermi) Acceptance 
Date: ___ _ 

_____ PSI, Hydraulic _____ Pneumatic __________ _ 

conforming to standard by 

ote -fwo ~J4t&'YS 

Date: fd{/ao 

NOTE: Any subsequent changes in contents, 
pressures, temperatures, valving, etc., which 
affect the safety of th's vessel shall require 
another review. 

Obtain from Safety Officer 

Document per Chapter 
5034 of the Fermi1ab 
ES&H Manual 

Actual signature 

Reviewed by: 52 :J~ Da te : _L..9_-_I.-",,'tf_"-,-Z_0IJ_'lJ __ 
~AI!r 

Director's signature (or designee) if the vessel is for manned areas but 
doesn't conform to the requirements of the chapter. 

______________________________________________________ Date: ______________________ _ 

Amendment No.: Reviewed by: 

Fenmlab ES&H Manual 

Date: 

5031TA-l 
Rev. 8/96 



Lab Property Number(s) : ____ ~B~7~3~3~8~ __ ~-------------------------------
Lab Location Code: R ~ I 'So - ~"2 S"" (t::.A 8) (obtain from safety officer) 

Purpose of Vessel (s) : '\)~s. Ie c. ~ j\./T ""'to C,...>E""12 S o,.J "'l:. A. Df2.."i e: re %'<. 

.... ..;[>Pt..'1 It> b-'Z.e-~o SIc..IC.ON bGf'Cc:roK. 

Vessel Capacity/Size: ? . Cf to Pr ~ Diameter: 12.·2 $" II Length: _--='6_"" __ '_' ____ _ 
Normal Operating Pressure (OP) ___ '_Z~~ ________ PSI 

MAWP-OP = ___ 7.:..-:>.::..-_____ PS I 

Fenmfllb ES&H ManUllI 5031TA·2 
Rev. 8/96 



List the numbers of all pertinent drawings and the location of the 
originals. 

Drawing # Location of Original 

2. Design Verification 

Does the vessel (s) have a U stamp? Yes ./ No If "Yes", fill 
out data below and skip page 3; if "No", fill out page 3 and skip this 

--page-:- --- -

Staple photo of U stamp plate below. 

Copy "U" label details to the side 

Fenmlab ES&H Manual 

Copy data here: 

503ITA-3 
Rev. 8/96 

3 
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3. System Venting Verification Provide the system schematic in the Appendix. 

L ... H:"')'\ 

~A~-r 

Is it possible to isolate the relief valves by a valve from the 
vessel? 

Yes NO./' 
If "Yes", the system must conform to code rules. Provide an 
explanation on the appended schematic. (An isolatable vessel, 
not conforming to code rule is non-compliant under this 
chapter. ) 

Is the relief cracking pressure set at or below the M.A.W.P.? 
Yes ~ No Actual setting 1-00 PSI 

(A "No" response violates this chapter-.-)--

Is the pressure drop of the relief system at maximum anticipated flow 
such that vessel pressure never rises above the following? (UG 125) 

Yes V' No 110% of MAWP (one relief) 
116% of MAWP (multiple reliefs) 
121% of MAWP (unexpected heat source) 

Provide test or calculational proof in the Appendix. 
1NOn-:"'confOrmtng pressure -r1ses-1S non- compl1ane--unc:ier -tht1r-chapt-er-;-t-

List of reliefs and settinss: 

Manufacturer Model # Set Pressure Flow Rate 

~.c. k.ll'l(,··.;ro~ CO. \12.. c:.. 200 ~St. \'"2...0 Sc..FM 

r- . C.. ~'N6'Sill,.J CO. \ \"2. c.. 2.00 to S "I: l"2.0 c::,c. F 1"\ 

Does the primary relief device follow UG-129? Yes v" No 
(A "No" response is non-compliant under this chapterr--

Size 

'/y 
I, 

\ 1'1 Of 

4. Operatins Procedure 

Is an operating procedure necessary for the safe operation of this 
vessel? 

Yes /' No __ _ (If "Yes", it must be appended) 

5. weldins Information 

Has the vessel been fabricated in a non-code shop? Yes ___ NO~ 
If "Yes", append a copy of the welding shop statement of welder 
qualification (Procedure Qualification Record, PQR) which 
references the Welding Procedure Specification (WPS) used to 
weld this vessel. 

Fenmiab E5c9H Manual 5031TA-5 
Rev. 8/% 



6. Exceptional, Existing, Used and Unmanned Area Vessels 

Is this vessel or any part thereof in the above categories? 
Yes No V' 

If "Yes", follow the Engineering Note requirements for documentation 
and append to Note. 

Fenmlab ES&H Manual S031TA-6 
Rev. 8/96 



Relief Device Capacity 

The relief device on each pressure vessel is set to a pressure of 200 PSI and a flow rate of 120 SCFM. To 
demonstrate that the relief capacity is sufficient, two relieving cases are considered: 

1) Receiving vessels supplied from Ingersoll-Rand compressor 
2) Receiving vessels exposed to fire conditions 

• Ingersoll-Rand compressor 

The _air ~I}'er is~upp!!ed froIl!_ two I!!g~s~Il-Ra!l_~Ls~r~\\,~_oIllpres~~ __ T!te _c()rnP~essor~ !l!_~ h!l!d­
wired in an 'either-or' configuration so that only one unit can run at a time. The IR compressor 
model EP25U has a flow capacity of 97 SCFM at 125 PSIG as can be seen in the attached data 
sheet. The modulate on-lineloff-line control system integrated with the compressor wiil not allow 
the discharge pressure to exceed 103% of rated pressure, or 129 PSIG. Figure 3 from the IR 
EP25U owner's manual shows this and is attached. Therefore the maximum discharge pressure is 
well below the relief pressure and there is no risk of exceeding the vessels' MA WP of 200 PSI. 

• Fire Conditions 

During exposure to fire conditions, the vessel requires a minimum flow capacity of 18.6 SCFM. 
This is well below the relief device's rated capacity of 120 SCFM. This calculation is attached in 
the appendix. 



Cases 

1) Ingersoll-Rand Compressor 

2) Fire Conditions 

Relief Device 

1) F.C Kingston Co. 
Fig. 112 C. 1,4" 

Relief Summary 

Required Capacity 

97 SCFM at 125 PSIG 
Unit will not deliver at 
relief pressure of 200 
PSIG. 

18.6 SCFM 

Actual Capacity 

120 SCFM @ 200 PSI 



---7'" 

Technical 
Specification Guide 
• Air-cooled, 115°F (46°C) ambient design 
• Integral Mounted 15° CTD aftercooler 
• Swingout oil/aftercooler for easy cleaning 
• Poly-V belt drive w/automatic tensioning 

system 
• Factory fill of cost saving 2 year/S,OOO hr 

SSR Ultra Coolant 
• Two year airend warranty when using Ultra 

Coolant 
• Three micron inlet air filter 

..• Duple)t-tapered-roHer bearings-
-~ Tripie-n-p shaft searWith~scavel1ge 
• Coolant dam for reliability 
• Less than 3 ppm coolant carryover 
• Coolant sight level indicator 

XF20 1 
EP20 125/8.6 
HP20 140/9.7 
HXP20 20 61 1.73 200/13.8 
XF25 25 108 3.06 100/6.9 
EP25·· ·25 97 ·2:15 12518.6 

. HP25 25 91 2.58 140/9.7 
HXP25 78 1 2.21 200/13.8 
XF30 30 123 22 3.48 100/6.9 
EP30 30 112 22 3.17 125/8.6 
HP30 30 106 22 3.00 14019.7 
HXP30 30 93 22 2.63 200/13.8 

• SAE-O-ring, leak free design 
• Electro-pneumatic controls 
• Efficient on-line/off-line control 

-e-Attte start-aoo -st0{3-
-;-EPACf high· effiCiency motor 
• 230/460/3/60 or 3S0-415/3/50 OOP motor 
• Motor overload protection 
• Mounted and wired full voltage starter 

120 Gal 
120 Gal 
120 Gal 
120 Gal 
120 Gal 
120 Gal 
120 Gal 
120 Gal 
120 Gal 45130/38 76/30164 
120 Gal 45/30/38 76130164 
120 Gal 45130138 76130(64 
120 Gal 45/30/38 76130(64 

11) FAD (Free Air Delivery) CFM and M3IMIN are ranngs of full package performance In acccrdance with CAGI-Pneurop acceptance test standard ISO 1217: 1996 annex 
C Ingersoll-Rand is a member of CAGI-PNEUROP. 
'2) Add 8 Inches to the wlath for the enclosure option 

!ngersoll-Rand compressors are not oeslgned. Intended or approved for breathing air applications. Ingersoll-Rand does not approve specialized equipment tor breathing 
3" applications and assures no resoonSlollity or IlaOllltv for compressors used tor breathing air service. 

'lothlng contained on these pages IS Intended to extend any warranty or representation. expressed or Implied. regarding the product deSCribed herein. Any such war-
'antles or other terms and conditions 01 sale of prooucts snail be In acccrdance With Ingersoll-Rand's standard terms and conditions ot sale for SuCh products Which are 
3vallable upon request. 

MORE THAN AIR. ANSWERS. 
Online answers: www.air.ingersoll-rand.com 

INGERSOLL-AAND 
AIR COMPRESSORS 
Carm 3176 
~nnted In uSA 

Rotary Compressor Division 
Ingersoll-Rand Company 
Davidson, NC 2S036 

91999 IngersoCi-Rana Co 



6.4 CAPACITY CONTROL 
ON LINE-OFF LINE CONTROL 
For those plants which have a widely varying air 
demand, the on line-off line control will deliver air 
at full capacity, (the compressor maximum 
efficiency condition) or will operate at zero 
capacity with low receiver pressure (the 
compressor minimum power condition). 

When the compressor is in the on line-off line 
mode, pressurized air is removed from the inlet 
valve allowing it to fully open. The blowdown valve 
closes the atmospheric vent. 

MODULATE/ACS CONTROL 
For those plants which have relatively high 
constant air demand. relative to the compressor 
capacity. the recommended control mode is 
modu!at«m.-

The modulation control system retains the features 
of the on line-off line control, but provides for 
throttling of the inlet flow up to the off line air 
pressure set point value. 

By applying line pressure to an adjustable 
modulator valve, the throttling position of the inlet 
valve is controlled. thus allowing the modulator to 
"trim' the inlet valve position as dictated by the line 
pressure. 

The modulating pressure range IS about 4 psig (0.3 
BAR) and the modulator IS factory set to straddle 
the compressor rated pressure. Modulation begins 
when theJil)e pressure reaches about99-percent of 
the compressor rated pressure ana continues as/if 
the line pressure rises. Modulation becomes stable 
when the compressor output equals the plant air 
demand. When the modulation IS at the factory 
setting. the maximum capacity reduction will be 
approximately 60 percent of the compressor rated 
capacity (as indicated in Figure 3). 

If the air demand has decreased to a level below 
the 60 percent modulated output. the line pressure 
will increase slightly to actuate the Intellisys. The 
compressor will then shift to the off line control 
position. and operate unload with the compressor 
vented. 

It is sometimes desirable to begin modulation at a 
higher pressure than the standard factory setting. 
thereby Increasing the modulated capacity at the 
time the Intellisys IS actuated. Refer to Figure 3 for 
modulated capacities available wnen this IS done. 

FACTORY OPTIONAL 
SETTING OF FIELD SETTINGS 
MODULATOR OF MODULATOR 

\ 

II 

INTELLISYS 
OFF-LINE 
SET POINT 

105 I 
~'oo--tH-J++-+~~l~~/~'HV4--1 

-+ - I -r- ~-'--'L.' -t--' ~+,+--j-H'tr 

\ \ 
I I 
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90 

\ 
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FIG. 3 
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