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OBJECTIVE/PURPOSE:

A proposed ENRAF level gauge assembly (ECN-720173, Attachment F), similar to a replacement ENRAF assembly per
drawing H-2-817634, is to be installed on annulus risers -079, -083, and -087 of Tank 241-AY-101 (H-14-010506, Sht, 1} and
annulus risers -079, -082, and -086 of Tank 241-AY-102 (H-14-010506, Sht. 3). The proposed ENRAF assembly differs from
the replacement ENRAF assembly of drawing H-2-817634 with the introduction of a 7-in long 4-in to 3-in cast iron reducer
just below the ball value assembly (See Attachment F). The reducer will provide the necessary transition from the
replacement ENRAF assembly (4-in diameter) to the existing 3-in steel annulus risers of Tanks 241-AY-101/102
(H-14-010506). The reducer fitting increases the height by 7 inches and redistributes the center of the mass (C.G.) of the
assembly to a different location. Additionally, the the reducer is made of cast iron and whose strength must be checked
against NPH (Natural Phenomena Hazards) loading. NPH loading analysis was performed on the replacement ENRAF
assembly per WHC-SD-WM-ANAL-028 as noted on drawing H-2-817634 Sht. 5. Due to the changes proposed per
ECN-720173 (Attachment F), WHC-SD-WM-ANAL-028 will only be used as a reference. In order to determine the least
load resistant component between the reducer and the riser, both the reducer and the 3-in riser pipe at grade wiil be

evaluated at their critical sections. This analysis does not directly evaluate the structural integrity of the ENRAF

component but only its effect on the reducer and niser.

OPEN ITEMS: None

METHODS OF ANALYSIS:

Apply simple handbook equations to evaluate the structural adequacy of Tank 241-AY-101/102 for proposed ENRAF
installation using lateral loading requirements of TFC-ENG-STD-06. Evaluate bending and shear stresses in the 4-in. to
3-in cast iron reducer fitting, atong with the 3-in steel riser from proposed ENRAF instatlation. Buckling of riser pipe is
not an issue because of lateral restraint from soil. MathCAD with embedded AutoCAD sketches will be used to analyze
and illustrate the analysis. All calculations are confirmed using either a hand held calculator or an alternate form of

calcutation.

INPUT DATA:

Safety Designation: Safety Significant , Performance Category 2 (PC2)

Riser-079 (Tank-241-AY-101) Elevation = 679.93 ft
Riser-079 (Tank-241-AY-101) 11" above grade
Riser-083 (Tank-241-AY-101) Elevation = 679.98 ft
Riser-083 (Tank-241-AY-101) 6" above grade
Riser-087 (Tank-241-AY-101) 4" below grade
Riser-079 (Tank-241-AY-102) Elevation = 679.95 fi
Riser-079 (Tank-241-AY-102) 4" above grade
Riser-082 (Tank-241-AY-102) 4" below grade
Riser-086 (Tank-241-AY-102) Elevation = 680,00 ft
Riser-086 (Tank-241-AY-102) 5" above grade
Weight of ENRAF Nonius = 37 lbs

Weight of 4" Schedule 40 pipe = 10.79 lbs/ft

Weight of spray nozzle assembly =2 lbs
(Conservatively estimated based on
6.5" Ig solid steel round weight)

(Attachment H)

(H-14-010508, Sht 1)
(Attachment B)
(H-14-010506, Sht 1)
(Attachment B)
{Attachment B)
(H-14-010506, Sht 3)
(Attachment B)
{Attachment B and H-2-64406)
(H-14-010506, Sht 3}
{Attachment B)
{Attachment A)
(ASD, p. 1-93)

(Estimated)
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Weight of 4" to 3" reducer fitting = 44 lbs
{Conservatively estimated using (Attachment C)
available class 250 weight)
Weight of 4", 150# Blind Flange (unaltered, conservative) = 17 lbs (Attachment D)
Weight of 4", 150# Slip-on Flange = 13 Ibs (Attachment D)
Weight of Site Glass Assembly = 42 lbs (Attachment A)
Weight of Ball Value assembly =110 lbs (Attachment E)
3" Schedule 40 pipe riser material ASTM A106 Grade B (H-2-31750 Sht. 7 and H-2-64419 Sht, 1)
ASTM A106 Grade B Fy=35,000 psi (Attachment G)
Weight of 3" Schedule 40 pipe = 7.58 tbs/ft (ASD, p. 1-93)
4" to 3" Class 150 reducer material: ASTM A126 Grade A {Attachment G)
(Gray Cast Iron)

ASTM A126 Grade A Fu=21,000 psi (Attachment G)

RESULTS:

The proposed addition of the 7-in long, 4-in to 3-in cast iron reducer {Figures 1 thru 3) resulted in an elevation increase to
the ENRAF assembly above the 3-in riser. The total weight of the above ground assembly is 317 lbs. The center of
gravity relative to grade and to the centerline of the stack are 0.93-in away from the centerline and 33.57-in above grade.
The govemning seismic load per UBC-97, Equation 30-5 was 126 1bf. This resulted in bending stresses in the 4-in to 3-in
cast-iron reducer and the 3-in niser to be 870.7 psi and 2,455.3 psi, respectively. The allowable bending stresses on the
4-in to 3-in cast-iron reducer and the 3-in riser were determined to be 2,100 psi and 23,100 psi, respectively. A shear stress
check was performed on the 4-in to 3-in cast-iron reducer due to its relatively high bending stress compared to its
allowable bending stress. By inspection, the shear stress in the 3-in riser was low in comparison to the bending stresses
and did not warrant evaluation, The maximum combined beam shearing stress on the 4-in to 3-in reducer was determined
to be 81.4 psi as compared to the allowable shear stress of 1,400 psi.

CONCLUSIONS:

The limiting component of the proposed ENRAF assembly was determined to be the 4-in to 3-in cast-iron reducer. The
bending stress design margin for the 4-in to 3-in reducer was determined to be 1.41, while the bending stress design
margin for the 3-in riser was determined to be 8.41. The design margin for the shear stresses of the 4-in to 3-in cast-iron
reducer was determined to be 16.2. This analysis is therefore considered applicable to 3-in risers of lengths up to 12
inches above grade with a minimum below grade 3-in riser lengths of 16 feet.

Additionally, wind and seismic loading on the ENRAF unit has been evaluated by L.J.Julyk for the dome load evaluation
of Catch Tank-241-A-302B (I0OM 7M100-00-AHF-005) and was determined that seismic loading controls over wind
loading by a large margin. Therefore, wind loading was not evaluated. (RPP-11449)

Furthermore, with approximately 16 ft of soil (H-2-64419) to resist loading and the design configuration of the viser
attachment to the dome, it is engineering judgment that the additional load from the proposed ENRAF assembly will not
cause local stress issues on the tank dome and therefore did not warrant evaluating. (RPP-11449)
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Figure 1. ENRAF Assembly on 3" Riser on Tanks 241-AY-101 and 241-AY-102
(Vertical dimension of weight components, includes 1/16" gasket
between flanges).
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Figure 2. ENRAF Assembly on 3" Riser on Tanks 241-AY-101 and 241-AY-102
{Horizontal dimension of weight components).
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Figure 3. ENRAF Assembly on 3" Riser on Tanks 241-AY-101 and 241-AY-102
(Overall Assembly Center of Gravity).
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ENRAF ASSEMBLY WEIGHTS

Figures 1 thru 3 depict the proposed ENRAF assembly configuration. The figures were developed in AutoCAD from
sketches provided by the Cognizant Engineer and subsequently detailed for this analysis.

Weight of ENRAF Nonius = 37 Ibs Weight of 4", 150# Blind Flange (Unaltered, conservative) = 17 lbs
Weight of 4" Schedule 40 pipe = 10.79 lbs/ft Weight of 4", 150# Slip-on Flange = 13 lbs
Weight of spray nozzle assembly =2 Ibs Weight of Site Glass Assembly = 42 Ibs
(Conservatively estimated based on Weight of Ball Value assembly = 110 lbs
6.5" Ig solid steel round weight)

Weight of 3" Schedule 40 pipe = 7.58 Ibs/ft
Weight of 4" to 3" reducer fitting = 44 Ibs
{Conservatively estimated using
avatlable class 250 weight)

Component Weights

See Figures 1 and 2 for location of loads

W, is proposed ENRAF (Attachment A) W1 = 37.1bf
W, is 4" blind flange (Attachment D) W2 = 17-1bf
W is sight glass assembly {Attachment A) W3 ‘= 42-1bf

W), is spool assembly Ibf
(2- 4" Slip-on flanges Wy = 1.5-ﬁ-(1o.79-—) +2:(13-Ibf) Wy = a21bf
and 1-4" pipe) f

W is one spray nozzle {Estimated, conservative) W5 = 2.1bf
W is one spray nozzle {Estimated, conservative) W6 = 2-1bf
W is a ball value assembly (Attachment E) W7 == 110-1bf
Wgis 4" to 3" reducer {Attachment C) WS = 44-1bf
Wy is 4" slip-on flange {Attachment D) W9 = 13.1bf
W o is 3" Sched 40 Steel Pipe Wig = ( 1-ﬁ)-(7.58-£ﬁf) Wi = 7.581bf

Total Weight
Wt = Wl +W2+W3+W4+W5+W6+W7+W8+W9+W10
W, = 3171bf
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CENTER OF GRAVITY

See Figures 1 and 2 for distances to component/assembly CG's

The center of gravity along the x-axis = CG, and the center of gravity along the y-axis = CG, of the entire assembly. (See
Figure 3)

The equation for determining the center of gravity incorporates 10 separate weights. Each weight along with its respective
distance to the axis with which the center of gravity is taken is determined separately then combined.

d].X = (81H)W1 le = 296in- 1bf dSX = (OIH)WS dSX = 01n:1bf
dy, = (0-in)- Wy  dy, = Oin-Ibf dg, = (0-in)-Wg dg, = 0in-Ibf
d3X = (0111)W3 d3X = oin-Ibf leX = (Olll)wl(dlox = 0in-1bf

dgy = (0-In)- Wy dy, = 0in-lbf
dgy = (—43-In)-W.dg, = —8.6in-1bf
dgy = (43-in)-W¢ dg, = 8.6in-Ibf
d7y = (0:in)- W5 dp, = 0in-1bf

_(daxt doy + day+ gy + oy + dgy +dyy + dgy + dgy +djgy)

CGy = w, CG, = 093in
dly = (64-in)- Wy dly = 23681n:1bf d8y = (15.53-In)-Wg dgy = 683in-Ibf
d2y i= (56.09-n)- W d2y = 954in-1bf d9y = (11.53-in)-Wg dgy = 150in-1bf
d3y = (50.84-in)-W3d3y = 2135in-1bf ley = (6-1n)- Wy ley = 45in-1bf

d4y = (37.12-in)-\?\.’4d4y = 15661in-1bf
dSy = (34.3-in)- W5 d5y = 68.61n-Ibf
d6y 1= (34.3-in)- W¢ d6y = 68.6in-Ibf
d7y = (23.59-in)- W4 d7y = 2595in-1bf

o o (d1y +doy +d3y +dgy +dsy +dgy +dyy + dgy + dgy +dy g, )
yo W,

CGy = 33.57in

10
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DISCUSSION ON RISER BURIED IN SOIL.

Risers -79, -83 and -87 on Tank AY-101 and risers -79, -82 and -86 are located around the perimeter of the dome. Of the six
risers mentioned, Riser -79 of Tank 241-AY-101 is 11 inches above grade (Attachment B). Conservatively, this analysis
will use the above grade riser height of 12 inches as the worst case. Drawings H-2-64419 Sht, 1 and H-2-64448 shows the
design configuration of the 3" riser and how it is cast into the concrete dome of the tank. With approximately 16 ft of soil

to resist loading and the design configuration of the riser attachment to the dome, it is engineering judgment that the
additional load from the preposed ENRAF assembly will not cause local stress issues on the tank dome and therefore

does not warrant evaluating. (See RPP-11449)

The riser will be evaluated to seismic and wind loading and treated as a fixed condition at grade level.

WIND AND SEISMIC L OADING

Wind and seismic loading on the ENRAF unit has been evaluated by L.J. Julyk for the dome load evaluation of Catch
Tank-241-A-302B (IOM 7M100-00-AHF-005) and was determined that seismic loading controls over wind loading by a
large margin. Therefore, wind loading will not be evaluated.

Seismic loading is in accordance with UBC-97, with an importance factor for an essential facility in accordance with
Performance Category 2 (PC2) criteria.

Seismic load shall be determined from the following equations: 30-4, 30-5, 30-6, or 34-2

I:=1.25 (UBCY7, Table 16-K, Pg. 2-30,) +~
(Essential Facilities, PC-2)
(TFC-ENG-STD-06, Sect. 3.6.5.1)

Soil Type=8, (UBC-97, Sect. 1636.2, Pg. 2-23)
h,=CG, h, =28

= 97, -Q, Pg. 2-34 .

Cy = .28 (UBC-97, Table 16-Q, Pg. 2-34) C, = 035 (UBC-97, Equation 30-8, Page 2-14)
C,, := 40(UBC-97, Table 16-R, Pg. 2-35)

R := 22 (UBC-97, Table 16-P, Pg. 2-34) T:= Ct-(hn) B 0.076 (UBC-97, Equation 30-8, Page 2-14)

Equation 30-4

(&)

Vl = 'Wt Vl = 95031bf
(R-T)
Equation 30-5 Seismic load need not exceed this value
(2.5-Ca- I)
V2 = _R— 'Wt V2 = 126 Ibf Equation V, governs for seismic loading

Equation 30-6 Seismic load shall not be less than this value
Vi = .11ACa-I-W\t Vi = 12.21bf

Equation 34-2 Seismic load shall not be less than this value
V4 = .56-Ca-I-Wt V4 = 62.11bf

11
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REDUCER EVALUATION
yre ducer = 20.57-In {Distance from C.G. of Combined Assembly, See Figure 3)

Moment due to Dead Load
Mpp = WCGy Mp = 296.0in-1bf

Moment due to Seismic 7.

MSZ = VZ'yreduC(MSz = 216.0ft-1bf

Moment due to Seismic X

Torgue due to Seismic Z

Mo, =V, Mg, = 216.0ft-1bf .
Sx 2" Yreducer ™Sx Tg, = V-CG, Tg, = 98ft-Ibf

Moment due to Qrthogonal Effects (Seismic 7.
M 30Msz ©= Mg, (UBC-97, Sect. 1633.1, p. 2-19)

Total Moment at reducer (UBC-97. Sect. 1612.2.1 Eq. 12-9 as directed by TFC-ENG-STD-06)

(MSX + M.30MSZ)
Miot reducer = MpL + 14

Mtot.reducer = 2252ft-1bf

Section Properties for 3" section of 4" to 3" Cast Iron Reducer

Dy = 3-in  Thky := .380-in  (Thickness)
oD,

ODj := ID3 +2(.380-in) OD3 = 3.76in €3 = —— ¢y = 1.88in

n-0D3>  m.ID5? I3

w 4 4 —
Ayim —— - — Iy = 64(01)3 “33) S3 = = (Avallone, p. 5-29)

A3 = 4.035in2 13 = 5.335in4 83 = 3.104in3

4" to 3" Reducer Stresses

Mtot.reducer

fy, = B T— fi, = 870.7psi
3

Allowable Bending Stress for Cast-Iron
(ASME B31.3-99, Sect. 302.3.2.(b).(2D)

F,:

it

21000psi (ASTM A126 Class A, See Attachment G)

Fb = .lFu Fb = 2100pSi

12
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Determine Design Margin for Cast-Iron reducer

Fy
DMbending = f_b -1 DMbending = 141

Shear Stress Check for Cast-Iron reducer

{Only use 1/2 of pipe area to carry beam shear, conservative)

Va2
Ti= — T = 62.4psi
5A3
Torsion Shear (Torsion due to Seismic Z, T__SZ)
OD4
2Ta | ——
SZ 2

Ttorsion == " _ 7 (Budynas, Item 10, Table 10.1, p. 404)
{OD D

3 3

TE — e — p— r—

) =

= 19.0psi

Ttorsion

Maximum Combined Shear

Tmax = T * Ttorsion Tmax = 814psi
Allowable Shear Stress
-—2F (C tive, ASD, Sect. F4, p. 5-148
Tall == —3— b onservative, , Sect. F4, p. 5-148)

Tqq = 1400psi

Determine Shear Design Margin for Cast-Iron reducer

| fan
DMpending = -1 DMbending = 162
Tmax

13
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LOOK AT RISER SECTION AT GRADE FOR STRESS COMPARISON
The combined ENRAF Assemby and Riser will be evaluated as if fixed at grade level.

Moment due to Dead Load
MDL = WtCGX MDL = 296.01n- lbf

Moment due to Seismic Z

MSZ = VzCGy MSZ = 352.4ft-1bf

Moment due to Seismic X Torque due to Seismic Z.
Mg, = V5-CG Mgy = 352.4ft-1bf

y Tg, =V, CG,  Tg, = 98ftIbf
Moment due to Orthogonal Effects (Seismic 7))
M.3OMSZ = _}MSZ (UBC-97, Sect. 1633.1, p. 2-19)

Total Moment at reducer (UBC-97. Sect. 1612.2.1 Eq. 12-9 as directed by TFC-ENG-STD-06)

(Mg + M 30Mz)
Mot grade =~ =Mpp + 14

Mtot grade = = 351.9ft-1bf

Section Properties for 3" Schedule 40 A-106 Grade B (H-2-31750}

A3 pipe = 223 (ASD,p.1:93)
83 pipe - = 1.72:in° (ASD, p. 1-93)
Fy := 35000-psi (Attachment G)
M
tot.grad |
fb = ___..o_glﬂ fb = 24553 psi
53 pipe

Allowable Stress: Bending of Circular Tubes  (ASD, Sect. F3, eq. F3-1)

Fp = 0.66Fy

F, = 23100psi
Design Margin for Riser
Fp

DMpending = Tb -1 DMypending = 841

14
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Structural Analysis for Proposed ENRAF

101/102

i RPP-1
Installation on 3" Risers of Tanks 241-AY- R;‘BVS%
Attachmant A
. CH2M MATERIAL REQUEST Page 1 o 1
Griginalat ’ Fhane  |Org. Code | CACN/COA
David J. Boxn 376-63839 FT400 500824 /AF20
Date Required Buflding Tracking No. .
uane Shults 4/18/03 2715%WA
ke uanin) Un Desirplon a coat | ey Qually| Acproval, isorage
1 |24 |EA |REDUCER, CONCEWTRIC, 4" TO 3", CAST IRON, 200.00 Gs | o NA c
T 150 POUND FLANGED, FLAT FACED
28
' e wt - - s lr ' o
;.g‘ : . -
& - Pl
Recommended Yandor(s): . ' S Quality Clavses: - -
Paramount Supply Co. '
Kennewick, WA . - A o o
546-4611 - | Total Estimated Cost: 32,400,
[EndUse 1y and Az faxm Leak Detection
Hazardous? [] Yes Na ) ltem No: N/A . M.S.D.E Requlrcd? ] es E No  ltemNo.: N/A !
Date Orndered; I Pate Gamplelc: ‘ Ordar Nutmber: I
Authortzed By: F:"“‘ 3 a‘wh“'") . oate: 21 2t/em  ElRaiRomRonent . Date: 23
%?"dﬁy Assuranca: mm_ﬁ Date: 2/ Rf‘/ o3 Other: c é X _ Dgte 2 2i/a3
Safety: " Dae: Other: _&MQ_M__—. Date: Z\[__,LE:.’L

A-5003.017 (02/03)
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RPP-15512
Rev. 0
Aftachment A

Page 1 of 1

Originator |

CACN/COA

RN Phona . Org. Code
'2/10/03 | David J. Boxn 376~6339 | TT400 | S00B24/AF20
Tver To Date Required Buitding Tracking No,
iR ane Shults 4/18/2003 | 2715WA
itemn [Quanthy| A Description Est, Cost %3:;1'!3‘ %‘;32 Deps%rngg ‘ Si%r\?ee
1 112 |En |valve, Ball, 4-inch, Class 150, RF Full Port, |1,700.00 | &s |, 0 Na© | ¢

Part No: 4" §1846EU150N0113

UHMWPE SBeats and Seals. Worchester Controls

4 R

Rocommended Vendor(sy. )

Hazardous7 EI ’Yns . No -Nem No.: N/A

M.5.D.S; Requu'ud? DYes -No

Safety

[ Date Drderad tnala Complale: JOTder'rléumtfer:
Authunzed By'_rcvl;"“'ﬁ Ov{‘wﬁ?} Date: [ System Engineer:$
: \gEcie . . ?
gty Assurance: SR X g s . baie #“ 2//O Other; (2 L,

Date:

, Othsr:




Structural Analysis for Proposed ENRAF
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. .
CHG MATERIAL REQUEST . Page 1 of 1
'D;te_ Qriginatar Phone Org. Code CACNICOA
2/10/03 David J. Beorn 376-6939 71400 500824 /AF20 -
ftver To Date Requlrzd Building - { Tracking No.
ane Shults 4/148/03 2715w
her [Quantityl LA Desgription Est Coat -|32fely| Qual D%%?Jﬁ!ﬁ',r Storage
1 |12 |EA |DOUBLE WINDOW SITE FLOW INDICATOR, 200.00 G3 | Q- NA c
4" FLANGED, .CLASS 150, PLAIN, TEM?ERED GLRSS, |~ '
EBNST WATER COLUMN & GAUGE CO, P/N 215—CS )
L . -'z." . )
| e et ' 4 .
N . : , \
Recommended Vendor{s): Quality Clauses: " -- A
Total Estimated Cost 59 600" A H
EndUS®: ny and AZ faxm Leak Detection
Haznrdous? D Yes ﬂ No ttem I-\lo.: W/ MSDS Requi(etf? D Yes No ftem No.: W/A°
ba Ordered [Date Complete; |0rder_ Number: ' N
Aulhonzed By y\d"'h“j o’*’”’" . Da te: 2'!2!/‘-3 Syslemn Engineer: Data: .%Z:CZ@.E
. { Lee vipgeasp 8. N
; lity Assurance : w g@ [Z Mo Date: #"’ 2/{0‘3 Othery oz S o @ g Date: 2—‘-}21;’03
\._.l,--". R . )
Safet)ﬂ " - Dale. Othar: w"h _ Date: 2714 "O_—‘i._

ABD03-017 (0602 -
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CHG MATERIAL REQUEST Paga’ 15
onglnatm Phone Qrg, Code CAGN-ICOA o
Sa¥id §. Born 376-6339 | 7T400 | 500824/AF30
L Dale Required Bullding . Tracking Ne. —
4/18/03 27150a

P I : Safaty Quall e

o Quantty| UA . Dasg:}rfpﬂun Est, Cast CIastg uail Daslfg"g:?ér S{%J?ee
{1 7] 14 lea |enveE, Lever, sErvo, 11,000.00( es | ¥ | g B

: ENRAF MODEL NUMBER UEAZBSAM21FDLC*W K N N

2. }1 |En | TEST WEIGHTS 275.00 GS | 3 Q B |

: ENRAF PART NO.: 1854,.061 '
. &

it . “ ';.

:,', . ‘. . .

€. - 1 .

',-' Recommended\fendor{s)' Qu::mty Clauses:. . .
“| Enrat, B32 _“--
174333 Wcst Sam Houston Pky Suita 138 ) e .
| Houston, “Texas 77043 . . < TOTAL ESTIMRTE:D COST $155 000 ..

(832} 467-3422 Andrew Bertxand EndUae By- Tund AZ- I.ea.k Detection

anardnus? O Yes - Ne ltu]-n Né: N/A - M.SD.5. Required? [] Yos I\!o ltern No.: N/}L .
' Datﬂ Origred: lT:late Complale! |9rdeanmbar.

Authonzec! By' l 5‘ ’L OLrnn - pate ETH77% systemEnginesr: Dats: 2~/ 9-05
"rt'-"'-"r”P )J /
e al:b‘Assurance S #&IZ@B_ Other A ( Dats: lz1 %

Safety: 1 Date: Other: 'Da./\/-‘-c’ A»Bua-n Dale: Zz1f~0%

o A-6003-017 {0802y .
J/ . .
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Structural Analysis for Proposed ENRAF
Installation on 3" Risers of Tanks 241-AY-

1011102

ecy W2131-AP24-014
‘Pege 21 of 67 pate 7/6/898

ENGINEERING CHANGE NOTICE CONTINUATION SHEET

Enraf Level @auge Installation Estimated Weight

Component Weight . _ Total -
Sight Glass ' -~31-0e
(estimated weight=31 1bs) . AL
Modified B1iAd Flange 17.00
(estimated)
Enraf Level Gauge 37.00
Bolts and Nuts o 15.68 ]

1, 5/8-11 x 3" LA. {qTY=32) .49
Tbs each estimated .

Bolts and Huts 1.44
5/8-11 ¥ g '
1-172* LG (QTY=4) .36 1bs each

estimated :

AR . | wiscellaneous . - . 5.00
Subtotal S . " 238.31

Total . 93T

G5y

A-TODD-B1%-4 (G4 /94) CRFOD4
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101/102 Rev. 0

Attachment A

ENGINEERING CHANGE NOTICE CONTINUATION SHEET Ec W211-AP24-014
' ‘ Page 20 of 67 | pare 7/6/98
Enraf Leve) Gauge Installation Estimated Weight
Component " | Height - Total
: Screy 1/2-13 x 1.5" LG 7.42
(QTY=84) ,116 ibs each .
Spring. Nuts '1{2-—13 ' 6.72
{QT¥=58} .12 1bs each .
Flat Washers, 1/2" (QTY~54), 2.241.
.038 Tbs each : .
Lotk Washers, 112" (QTY=64%, N X '
013 1bs gach Lk %3
| NUT, 1/2"<13, (4TY=8), .048 - .38
= 1bs each. R
Screw 1/4"-20 x 1.5" L& ' .21
(QTY=B}, .026 1hs each
Flat Washers 1/4" _ .06
{Q7v=8) .00B 1bs each
Lock Washer 174" ' .02 1
‘ . {17Y-8) .003 1bs each . A
) Spring Mut, 1/47-20 (QTY=8) ' .56
@- : .07 1bs each )
' Conduit, 3/4" (QTY¥=10 ft) 1.4 14.00
ibs/ft
Conduit €lamp, .48
(Q7Y=4), .12 1bs each .
Myers Sealing Hub, (QTY=2}, .3 .60
1bs each
Co EYS Conduit Seals (QUY¥=2) 2 - .00 - '-_s_”
’ 1bs each : :
R ECLK Caupling : 1.40
' {QTY=2} .7 tbs each
Miscellaneous Fittings 5.00 : _"
_ Subtotal . 139.11 { (g
Enraf Level Gauge Warcester 4" Ball Valve p/n - 81.00 - %
Mechanical Assembly 8246150 '
ia" Speal Piace (pipe=16.19 50.19 ' .
ibs, flange=12 1bs each, : ’ ~
weldlets + fittigs= B 1bs each
estimated )
. :
-

A-7FOD-013-4 (047941 GEFQY4

A- [0
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/ ENGINEERING GHANGE NOTICE CONTINUATION SHEET ecu W211-AP24-014
_ _ Page 18 of 67 pate 7/6/98
@ installation Weight: '
. Enraf Level Gauge Installation Estimated Weight
Component . Height -| Total
Hang Switch FsC27 . 4,60
L DS185 c 0.38
‘| Dslooa 0.36
Fuse C 0.10
. . -. . {Fuse Holder . - "0,30
Subtotal - ‘ - . * .72
Terminal Box Enclosure o _ 4,00
Panel . 1.00
_: Internal Companents 2.00
Subtotal ' B 7
Junction Box Enclosure . . 17.00
Panel . 3.00
Internal Components 3.00
@ ‘ : Subtotal . 23
Concrete Footings (QTYutI) . R ) ’ Riz
128 lbs ea. = . ’
Electrical Stand * | Unistrut P1001 Channel, . 38.00
Vertical Upright {QTY=2), 3.8
Ths/ft .
Unistrut P10D01 Channel, 21.26
Horizontal Cross Bar, 22-3/8" . R E _
LG (OTY=3), 3.8 Ths/ft
. {Unistrut P1000 Channe], 14.17"
. Horizontal Cross Bar, 2-3/8"
LE {QTY=4), 1.9 ibs/ft
Unistrut P1728 Ninety Degrea 3.08
Bracket (QT¥=2), 1.54 1bs
Unistrut P2484W Ninaty Dagree 2.68
Bracket (QTY=2), 1.34 1bs
Unistrut PIQEG Cross Bracket 4.80
(QT¥=2), 2.4 1bs each _
P1031 Tee Bracket (QT"I-M}, 11.20 !
0.8 lbs each C

A-7900-013%4 (04/94) GEFODS

A~
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ATTACHMENT B

Email from David J. Bomn

Confirmation of "As-Is" Riser Heights

B-1
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From:
Sent:
To:

Ce:
Subject:

calibo,

Born, David J [David_J_Born@RL.gov]
Tuesday, March 25, 2003 3:04 PM
Calibo Katasak; Born, David J

Ulk, Paul F

RE: Confirmation of "As-ls” Risar Herghts

The values listed below are correct.

NOTE: AY-102 Rilser-82 4" below grade is an estimated value. It is

below

grade, but we have not uncovered it yet.)

Pavid Born
i176~6539

---~-=-Qriginal Message -----

From: Calibo Katasak {mailteo:KCalibo@LATA. com]
.Sent: Tuesday, Marech 25, 2003 1:00 PM

To: 'David_J Borm@rl.gov'

co: 'Paul_F TUlkerl.gov!

Subject: Confirmation of "As-Is" Riser Heighta

Dave,

Please ponfifm to the correctness of rhe the following information hy
replying to this correspondence. Per our pheone conversation last
week, the following are the "ag-is" riser elevations:

241-AY-101

Riser-79 1in
Riser-83 g"
Risexr-~87 4
241-AY~102
Risexr-79 4"
Riser-82 - 4"
not

above grade
above ‘grade
below grade

above grade
below grade (Estimated: It is bhelow grade, but we have

uncovered it yet )

Riser-86 5"

Thanlka.

above grade
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ATTACHMENT C

e  4-in to 3-in Class 150 Cast Iron Reducer
Specifications

o  4-in to 3-in Class 250 Cast Iron Reducer
Specifications (Grinnell) (Conservatively
estimated weight used for Class 150 Reducer)






RPP-15512
Rev. 0
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o P ks 241-AY- Attac

Analysis f
Structural g» Bisers of Tan

Instaliation on
101/102

i

erl

End to Fange | Flange | 75t Fip. 2nd Fig. | IstWal | 2nawal
End Qverall | Diameter | Diameter { Thickness | Thickaess | Thicknass | Thickness
A ge) D2 Tt {min) Ja(min} ) G1[min} | G2 imin)
4.500 7000 1 6,000 0.890 0.620 4.210 0.310
5.000 7.500 7.000 0.750 0,830 0.380 0.310
£.000 7,560 5,800 0.750 0.620 0.380 0.310
7.000 8.4000 7.509 2.940 0.750 0,508 0.380
7.000 8.000 7.000 0.940 0.690 0.500 2.310
T.000 8.000 £.000 0.940 0,620 3.500 0.310
8.000 10.000 8.000 (.340 3,940 0.500 0.500
2.000 11.000 10.000 .000 0.940 0.580 0.500
9.00Q 11,000 2.000 1.060 £.940 .58 0.56¢
9.000 . 11,000 7.500 1.000 0,750 0.560 0,380
5,000 ‘11.000 7.000 000 0.880 D.560 0.310
9.000 11.080 8.000 1.000 0.820 0.560 0.310
11.000 13.5040 11.000 1.120 1.000 0.520 0.560
11.000 12,500 10.000 1.120 0.940 D.820 0.500
11.000 13.500 2.000 1.120 0.940 0.620 0.500
2.000 16,000 13.500 1.180 1.120 0.750 0,620
2.000 16.000 11.000 1.180 1.000 0.750 0.580,
2.000 19.000 16.000 1.260 1,180 g.810 Q.750
12.000 19.600 13.500 1.250 1.120 0.810 D.620
12.0C0 18.000 11,000 1,280 1.000 0810 | 0,560

r "?§ { Leagth Wall Wali Flange ~Flange
{ Thickness | Thicknass | Thicknass | Thickness
K G1 Min G2 Min T1 Min T2 Min
EFTY 8,000 0.580 0,310 0.750 11626
[4x | 7.000 | 0.500 0,350 0,944 0,750
LEYS 7.000 0.500 0.210 0,949 6.620
1% 1 900G | 0,860 4500 1000 §.840
§x4* | "9.000 0.860 0.500 1.000 | 0.940 |
8x3" | 9.000 6,550 0.380 1.008 0750 e e
ixg JiToud | 0.620 0.560 1.7120 1.000 [ } SRR
(3«5 | 11,4001 0820 0.500 1,120 0.540 I - I -
&~ 111060 | 0.620 ©.500 1120 0.940 K | G2
v\ Lwx8 1M120004{ 0.750 Q.820 1.180 1.120_ 1 ; & o)
7 |20x8 112000] 0.750 0,580 1.150 1.000 l - T
| 12x70°] 14.000 | €810 | G.750 12340 11ad MR Sl et
(12x8" T14000] 0.810 0,320 1,250 1120 _;‘

o
1E%]
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101/102 Attachment C

L= ER BT EL -]

cast fron flanged, {cfass 250}

size, wt (approx.) size, wqt (approx.)
A tees {continued) |__ reducing each reducing aach
' WPSTCN T WEST DN [ NPSTDN } b [ kg § NPST DN TNPST DN (eS| DN | b ] ¥
tee, reducing on run
or outlet: fig. 842
523 ' s | sl a | a2 |55 (5 30 g |1 s [1p]t [100 [160 {727
fﬁg 2 50 | 50 2273 3 80 |48 |e&v.28
Fraal
z 1 ‘
S
Lol
. .
In describing tees, the run is first .
amed, then the outlet, thus: 3 80 | 84 13818 6 150 |27 |1z
‘ n th a |w00f 4 |wolos {65 | e laza] ® [ 2] 2 | 200, oo |20 jiosns
- 2 NFS /50 ON 2 50 77 3500
10 NPS 1 250 DN 8 NP3 /200 DN
T 10X BXE NPS/
250 X 200 X 150 ON
Dimensions for reducing tees for
sizes listed 16 NPS / 400 DN and A4 - B 00 |37 (170.91
smaller have same center to face| § 125 & 125 | 4 100 | 125 [5682] 10 | 250 | 10 | 250 8 150 | 565 157'73
dimension as straight size fittings . .
corre-sponding to the largest
opening. Dimensions of sizes not
listed furnished on requast,

:,‘, | !® réducer

conceniric reducer X wgt lan‘mX-} wat {apprex.)
fig. B55 slze (] enc| slza G each
9. WPSTON | NPS] ON | In [ mm E | kg Y WPS | DN [ NP5 | DN n_ [ mm | b | kg __
1
i) . q -
s'ig i 2% 65| 2 50 | 5% | 140 24 1109 5 125 95 |3m.64
) % 4 | 100 77 |a5.00
Ermsstmpal 6 [150] 8 [ se |9 |28 | 67 janam
,6'“,-“““'& 24| 6 63 |28.64
) : 2%} 65 29 |13.49
G .
' IH} l T B | [ s |uw
, . 3 a0 44 | 20.00 & 150 130 [59.09
| G: face 1o face 4 | 10| 2w es |7 Y17s | 40 [1819) 8 | 200 5 | 125 |11 [278 [ 115 (5228
X _ 2 |80 % (1837 ¢ [ 1o 105 (4773
1)
{
]
!
! .
) % ; 1gg" :: gggg 5 | 200 . | 190 {saar
i : . - 170 |77.28
: - R R I A e R R R R R
h
3
i Drilling fernplates are in muitipies of four 50 that fitings may face in any quarter. Bolt holes straddia center line,
. | {51,
[ B See note page p of-93
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Structural Analysis for Proposed ENRAF
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101/102

Hanges

RPP-15512
Rev. 0
Attachment D

488150

ST R PO P O YR N NP N SRR S

™

| N
Z // / 7] 1 !
. .
B, / e
IR ‘A Vsl
// °
} . ' LAP JOINT
§ ) I b 4
i : x 3,
;- | : -
7 T T
» . . 7 c /
.7 | A S /] / L
! : | o}:u ____:'_______I
a
THREADED SOCKET WELD
12" THRL 3" ONLY 15" THRU 3" ONLY #
' ) Drilling Approx, Weight
4 - Dla, : Slip-on
: * Hub at Fillei Boll Dla, No. Widg. Thrd. Lap Nomlnal
i Bavel Radlus Clirele Holos Holas Neck Sock.W. Joint Blind Siza
; A . _
: 0.84 0.13 2.38 0.63 4 2 1 1 1 %
: 1.08 0.13 2.75 0.63 4 2 2 2 2 %,
. : 1.32 0.13 3.13 0.63 4 a 2 2 2 1
-: 0.56 1.66 0.19 3.50 0.63 4 3 3 3 3 1Y%
i | 063 1.90 0.25 3.88 0.63 4 4 3 3 4 1%
1] 0.69 2.38 0.31 4.75 0.75 4 8 5 5 5 2
0.75 2.88 0.31 5.50 0.75 4 8 7 7 7 2%
Ll 3.50 0.38 6.00 0.75 4 10 8 8 9 a
;] oss 4.00 0.38 7.00 0.75 8 12 11 11 13 3%
1} 084 4.50 0.44 7.50 0.75 8 15 13 13 17 4
1 '13-34 5.56 0.44 8.50 0.88 8 19 15 15 20 5
g1 t08 683 0.50 9.50 0.88 8 24 19 19 26 6
-1 j 125 B.63 0.50 11.75 0.88 8 29 30 30 45 8
o 10.75 0.50 14.25 1.00 12 52 43 43 70 10
Pl 188 275 o050 | 1700 1.00 12 80 64 64 110 12
‘ L 163 1400 050 | 1875 113 12| 110 90 105 140 14
{1 M5 1600 o050 | 2125 143 167 | %140 98 140 180 16
y 1.94 18.00 0.50 22.75 1.25 16 , 150 130 160 220 18
¢ 213 agqp 0.50 25.00 1.25 20 | 180 165 195 285 20
28 22.00 0.50 27.25 1.38 20 225 185 245 ass 22
Lt 24.00 6.50 29.50 1.38 20 260 220 275 430 24
' o \...;"TE 5208 2 3 Lyied 1or refarence,

PAVEIRI
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1011102 Attachment D
i TT——

- Flanges

'CLASS 15¢

T;;\;;\ _, ~
RN

NN
= L

R
o

WELDING NECK

. i
i _ > Vf/ T i
. B z %
Ly A rg—* A1
: ; E : —E ’ ninﬁ
SLIP.ON
: . Common Dimenslons Bore Length Thru Hub
T E) out- Raizad wetding* . Sitp-on
o tominal side Face Hub Mack Sitp-on Lap Welding Threaded Lap
Slze Dla. Thi. Dia, Dia Socket Sacket Joint Neck Sockst ~-doint
0o [ o4 R - X B Ba . B3 Y1 ¥, T Ys
: Ya 3.50 0.44 1.38 1.19 0.62 0.88 0.80 ; 1.88 0.63 0.63
% 3.88 0.50 1.69 1.50 0.82 1.09 .11 2.06 0.83 0.63
1 4.25 0.56 2.00° 1.94 | 1.05 1.36 1.38 2.19 0.69 0.69
1% 4.63 0.63 2.50 2.3 1.28 1.70 1.72 2.25 0.81 0.81
1% 5.00 0.69 2,88 2.56 1.61 1.85 1.97 2.44 0.88 0.88
2 6.Q0 0.75 3.63 3.06 2.07 2.44 2.46 2.50 1.00 1.00
I 2% 7.00 0.88 4,13 3.56 2.47 2.94 2.97 2.75 1.13 1143
3 7.50 0.94 . 5.00 4.25 3.07 3.57 3.60 2.75 1.19 1.19
3% 8.5p 0.94 5.50 4.81 3.55 4.07 410 2.81 1.25 1.25
- 4 8.00 0.94 6.18 §.31 4.03 4.57 4.60 3.00 1.31 1.31
A 5 10.00 D.94 1.3 6.44 5.05 £.66 5.69 3.50 1.44 1.44
Ji 6 11.00 1.00 8.50 7.56 6.07 6.72 6.75 3.50 1.56 1.56
f 8 13.50. 1.13 10.63 9.69 7.98 - B72 B.75 4.00 1.75 1.75
i i 10 16.00 1.19 12,75 12.00 10.02 10.88 10.92 4.00 1.94 1.94
E ! .12 19.00 1.25 15.00 = 1438 | 12.00 12.88 12.92 4.50 2.19 2.19
{ ! 14 21.00 1.38 16.25 1575 |+ 13.25 14.14 14.18 5.00 2.25 3.13
i —
i 6 23.50 1.44 18.50 . 18.00, 15.25 16.16 1619 5.00 2.50 3.44
o i 18 25.00 1.56 21.00 19.88 17.25 18.18 18.20 5.50 269 3.81
R : 20 27.50 1.69 23.00 22,00 19.25 20.20 20.25 5.69 2.88 4,06
_ ;a2 28.50 1.81 25.25 24.25 21.25 22,22 22.25 5.88 3.13 425
b P24 32.00 1.88 ~27.25 2613 23.25 24,25 24,25 8.00 3.25 4.38

* Standard Bore wdt be furnished unlass btharwise speciied,
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ATTACHMENT E

Specifications for Worcester Controls
Full Bore Flanged Ball Values
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ATTACHMENT F

ECN-7T20173 R.0
ECN-720174 R.0
Proposed ENRAF Sketches
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Structural Analysis for Proposed ENRAF
Installaticn on 3" Risers of Tanks 241-AY-
1017102

RPP-15512
Rev. O
Attachment F

ENGINEERING CHANGE NOTICE CONTINUATION SHEET |0 oM [1a. ECN-720173 R o

& M [y pro;,

Page 5  of L™ [gen w-

FOR REFERENCE ONLY

(GAUGE LABEL}
on T "AY102-WSTA~-LDT-151" (AT RISER-079)

"AY102~WSTA-LDT-152" (AT RISER-082)
"AY102-WSTA-LDT-153" (AT RISER-086)

- (SIGHT—GLASS LABEL) :
"AY102-WSTA-5G-151" (AT RISER-079)
, “AY102~WSTA-SG-152" (AT RISER-082)
"AY102-WSTA-SG-133" (AT RISER-0B6)

(BALL VALVE LABEL)
\ “AY102-WSTA-V—151" (AT RISER-079)

"AY102-WSTA-V—-152" (AT RISER-GE2)
"AY102-WSTA-V-153" (AT RISER-0B86)

_ (3" TO 4" REDUCER)
\ (EXISTING 3-INCH RISER)
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Attachment F

ENGINEERING CHANGE NOTICE CONTINUATION SHEET | D DM [1a. ECN-720174 R O
W ™M b prof.
Page 5 of O™ |ecn -
FOR REFERENCE ONLY

(GAUGE LABEL)
*AY101-WSTA-LDT~151"
"AY101-WSTA-LDT—152"

(SIGHT—GLASS LABEL)
- "AY101--WSTA—-SG—151"
"AY101-WSTA-SG—-152"
"AY101-WSTA—SG—-153"

(BALL VALVE LABEL)

"AY101-WSTA-V—151"
"AY101-WSTA-V—-152"
*RY101-WSTA-V-—153"

{4* T0 3" REDUCER)

(EXISTING 3—INCH RISER)

ECN—720174R0———4 70 3 REDUCER.DWG

“AY101-WSTA-LDT~153" (AT RISER-087)

(AT RISER-073)
(AT RISER-0B3)
(AT RISER—087)

(AT RISER-079)
(AT RISER-083)
{AT RISER-087)

{AT RISER-079)
{AT RISER-083)

G
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ATTACHMENT G

Standards
+ ASME B16.1-1998

e ASTM Al06 Grade B
s ASTM A126 Grade A

G-1



Structural Analysis for Proposed ENRAF
Instailation on 3" Risers of Tanks 241-AY-
101/102

ASME 816.1-1888

Rating Class Size Numeral
25 All 25
125 itol2 125
14 10 24 100
30 to 4R 50
250 1to 12 " 250
14 to 24 200
30 1o 48 100
4.2 Flanges

The manufzcturer's name or trademark shall be cast
on all loose fAanges. In addition, numerals 25 shall be
cast on Class 25 flanges. Rating numerals for other
classes shall be cast on loose flanges that are subject

—to the requircments of para. 4.3.

4.3 Material Class

In those sizes and classes where both Classes A and
B iron can be used, the letter A or B shall be cast
on both flanges and fittings adjacent to the rating
numerals. Flanges aod fittings with no A or B Class
iron marking shall be considered as Class A iron for
rating purposes.

5 MATERIALS

6.1 Castings
The castings shall meet the requirements of ASTM '
A 126 as listed in para. 5.1.1.

5.1.1 The material requirements for fanges and .
flanged fittings shall be as follows: .

Class of lﬂ;n
Rating Class Size ASTM A 126
25 All A
125 lto )2’ AorB
t4 and above B
250 112 AorB
14 and above B

5.2 Bolting

The bolting used with these flanges and fttings
shall be made of carbon stee! that conforms to-the

RPP-15512

Rev. O

Attachment G

CAST IRON PIPE FLANGES AND FLANGED FITTINGS

* requirements of ASTM A 307 Grade B! and used with

ring-type gaskets,

6 FITTING DIMENSIONS AND TOLERANCES

6.1 Wall Thickness

It is recognized that some variations are absolutely
unavoidable in the making of patterns and castings,
Equipment shall be designed to produce wall thicknesses
given in the tables. Wall thickness at no pojnt shall
be less than 87.5% of the thickness given in the tables.

6.2 Facing '

6.2.1 Classes 25 and 125 cast iron Ranges and
flanged fittings shall be flat faced (i.c., without projection
or raised face} and finished in accordance with MSS
SP-6.

6.2.2 Class 250 flanges and flanged firtings shall
have a raised face 0.06 in. high of the diameters given
in Table 6 and finished in accordance with MSS SP-
6. The raised face is included in the minimum Range
thickness and center-to-face dimension.

6.3 Center-to-Face Dimensions

6.3.1 Side QOutlet Fittings. Side outlet elbows,
side outlet tees, and side outlet crosses shall have all
openings on intersecting centerlines. Long-radius elbows
with side outlet shall have the side gutiét on the radial
centerline of the elbow.

6.3.2 Elbows

{a) The center-to-face dimensions for straight-size
90 deg. elbows, 90 deg. long-radius clbows, 45 deg.
clbows, side-outlet 90 deg. elbows, and double-branch
elbows are shown in Tables 3, 5, and 7.

(b} Reducing 90 deg. elbows, reducing 90 deg. long-
radius elbows, reducing side-outlet 90 deg. etbows, and
reducing double-branch elbows shall have .the same
center-to-face dimensions as straight-size fittings shown
in Tables 3, 5, and 7 corresponding to the size of the
largest opening. '

! For Classes 25 and 125 Ranges: The carbon steel bolts prescribed
for the fanges in this Standord are based on the use of a flat
“ring™ gosket that extends to the bolts.

Where cast lron to cast iron flanges or cast iron to steel flanges
are used with full-Tace goskets, higher sirengih Dolts mny property
be used.

Where cast iron flanges are bolted to steel Aanges and Aat ring
guskets are used, carbon steel bolts prescribed in this Standard
shall be employed.

fa

@
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Instaliation on 3" Risers of Tanks 241-AY-

101/102 Attachment G
il A 108
TABLE 2 Tanslile Raquiremaents
Grade A Grade B Qrada &
. (Explanatery
Nots 2)
Toriails sirengsh, min. pal (MPa) 43 000 {230} B0 GO0 (415) 0 006 (488)
Yiald avengh, min, psi (MPa) S0 000 (2085) 95 000 (240} 40 000 {278)
’ Longitu- Transvarss Longlte . Trmnaverse Langi- . i
dinat dinal dl:d rrtaverse
Elongation In 2 In. or 30 mm, min, %: . )
Baaik: minimum sjengation trenavarse strip tests, and for as small 33 25 80 188 20 1ns
alzes texiad in jull saction : !
Wrise standard round 2-Wn. or SB-mm gaga length test speciman is - 20 -] 12 20 12
. used .
For lonpitudina sifp taats an FY A
For airip tewis, a for wach 1 /32 4n, {0.8-mm) 1.28¢ 1.00° ° . 1008

cacratss In wall thickriess below 5 /18 . (7.9 mm) from the

e mmammmmmm
mmmmzh(ﬁummmmﬂqwmmmmw
o-moom"/ use

minimum siongation in 2 in. (30.9 mm), %, roufrded to the neamst 0.5%. :
cross-sactional srea of $he tenalon test mpechman, in.2, based on specifled outalds o P
o Ihomrutomh'(ﬂhnumu-nlmudhmmmmovduln.rsln.’lhnlb-mmd
_ U = spacilied tentlle strangth, pel.
- mm4mmmummfunmmmmmwm
©Table 3 gives the computed minimum vaiues: ©

& =
A =

width end speciiad wall thickness runded to

TABLE 3 Computed Tranaverse Elnnn-ﬂun"

" Wall Thicknans Elongation iy 2 Ir. or 50 mm, min, %
in. - mm Gmada A, Transverss Graties B and C, Transverss
5 /18 (0.312) 18 25.08 1a.50
R/322 (0.28Y) - . .t 23.75 1850
1]4m a4 « 25 1450
“This table gived the ! ﬂllﬂlfuruﬂl1/Hhmmmhwﬂmmmhwmenlhbmnmm

mmm-mm-mmauvmhm-d wanfwuwﬁ'lglqlnﬂm: . s

Grade Diirection of Test Equalion

A Tranaverse E = 401+ 12.50
Band G Trangvarsa

‘whare:

E = nhmmmhem.nrsdm%.-ﬁ
¢

= getunl thickness of epaciman, in.

E=22t+ 6850

TASLE 4 Elangation Values

Elongation ln 2 (. min., Specitisd Yenalle Strength, pai

Grride A Brade B

T Tanalon Teat Spacimien Walf Thicknass, in¥ Grade ©

Aren, It 172 Spedimen 3 /4 In. Speciman nn.smdmn 11/2In.Spoﬂmun 48 000 - ad 000 ¥0 00d
=0.78 = 1491 = 0.004 = 0.748 =0.407 38.0 295 253
074 14701480 0.580-0.993 0.735-0.748 D.AG0-0.488 98.0 295 . ‘258
a7 1,451-1.440 0.567-0.970 0:726-0.734 0.484-0.489 [8.0 29.5 - 255
072 . 1.430-1.450 0.554-0.608 0.715-0.725 0477-0,483 36.0 29.5 255
o . 1411-1.429 ' 0.541-0.853 0.706-0.714 0.AT1-0.476 ' 358 29.0 25.5
0.70 1.300-1.410 0.927-0.540 0.685-0.70% DAGE-DA470 35.5 23.0 258
0.69 1371-1.388 0.914-0.928 0.805-0.894 0.457-0.483 358 3.0 2535
0.58 1.350~1.370 * 0.500~0.913, 0.875-0.885 0.450-0,458 - 358 290 25.0
087 1,331-1.348 0.887-0.89% 0.885-0.674 0.444-0.449 368 29.0 25.0
0.88 1.310-1.330 0.574-0.888 0,855-0,665 0.437-0,443 350 .0 5.0
0.65 1.251-1.309 0.661-0.873 0.846-0.854 0.431-0.436 as.o 283 250
.64 1.270-1.290 0.847-0,860 ' 0.8535-0.845 0.424-0.430 35.0 F1:1] 25.0
.83 1.251-1.269 D.B34-0LB46 0.525-0.624 0.417-0.423 FLL] 283 250
062 1,230-1.250 0.820-0.833 0.515-0.625 0.410-0.418 35.0 28.9 25.0

3,



Struc’turgl Analysig for Proposed ENRAF
;rbsjt?;fgznon on 3" Risers of Tanks 241-AY-

QHW Dasignation: A 126 - 95%!

Standard Specification for

Gray Iron Castings for Valves, Flanges, and Pipe Fittings®

This standard is issued under the fixed designation A 126; the number immediately following the designation indicates the year of
ariginal adoption of, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editarial change since the Jast revision or reapproval.

" This sandard has been approved for use by ag

of the Depar

nt of Defense,

g’ Nore—Nate | was added editorially in September 1958,

1. Scope

1.1 This specification covers three classes of gray iron for
castings intended for use as valve pressure retaining parts, pipe
fittings, and flanges.

1.2 The values stated in inch-pound units are to be regarded
as the standard._ The values given in parentheses are for
information only.

Note i—The text of this standard references nates and footnotes which
provide explanatory material. These notes and footnates {excluding those
in tables and figures) shall not be considered as requirements of the
standard.

2. Referenced Documents
2.1 ASTM Standards:
A 48 Specification for Gray Iron Castings®
A 438 Test Method for Transverse Testing of Gray Cast
Tron?
A 644 Terminology Relating to Iron Castings®
E § Test Methods for Tension Testing of Metailic Materials?

3. Terminology

3.1 Definitions of many terms cominon to gray iron castings
. are found in Terminology A 644.

4. Clnssiﬁcatinn

4.1 Castings produced to this specification are classified
based upon the minimum tensile strength of the iron (see Table
1).

5. Ordering Information

5.1 Orders for material in this specification should include
the following information:

5.1.1 ASTM designation and year date,

5.1.2 Class of iron reguired,

' This specification is under the jurisdiction of ASTM Committes A< an lran
Castings and is the dircet responsibility of Subcommiues A04.01 on Gray kron
Castings.

Current edition appraved Dec. 10, 1995, Published January 1996. Originally ’

published as A 126 - 29T. Last previcus edition A 126 - 93,
2 dnraf Baok of ASTM Standands, Vol §1.02.
¥ Annual Book of ASTM Standards, Vol 03,01,

Copyright © ASTM, 100 Barr Harbor Orive, Waest Conshohacken. PA 19428-2859, Unitad Siates.

TABLE 1 Tenslle Requirements

Clasg A Clzzs B Class G
Tansilg strangth, min, ksi 21 (145) n (214 41 (283)
MPa) -
5.1.3 Quantity,

5.1.4 Transverse test, if required (see Section 8), and
515 C;niﬁcation, if required (see Section 17).

6. Workmanship, Finish, and Appearance

6.1 The castings shall be made in a workmanlike manner
and the sarface shall be free of adhering sand, scale, eracks,
and hot tears as determined by visual examination,

7. Chemical Requirements

7.1 A chemical analysis shall be performed on each Iot and
shall conform to the following requirements for phosphorus
and sulfur: )

Phosphonss, max, % 078
Suifur, max, % 015

7.2 The chemical analysis shall be performed on a sample

obtained during the pouring of the lot.

8. Tensile Properties

8.1 One tension test shall be performed on each lot and shalf
conform to the mechanical properties specified in
Table 1.

9. Transverse Test

9.1 When specified by the purchaser, one transverse test
shall be performed on each lot and shall conform to the
requirement specified in Table 2.

9.2 The test shall be performed with the bar resting on
supports separated by 12 in. (305 mm) and the load applied
midway between the supports. The load shall be applied at a
rate that will produce 0.10 in. (2.5 mm) central defiection in 20
10 40 s.

9.3 In case the transverse test specimen varies from the

, specﬁﬁed diameter of 1.20 in. {30.5 mm), a correction factor

conforming to the requirements for Test Bar B in Tuble I of
Test Method A 438 shall apply.

G-+

RPP-15512
Rev. 0
Altachment G
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Email from Chuck Scaief

Safety and Performance Category
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Structural Analysis for Proposed ENRAF RPP-156512

Installation on 3" Risers of Tanks 241-AY- Rev. 0
101/102 - Attachment H
Calibo Katasak

From: Scaief, C C Il {Chuck) [C_C_IlI_Chuck_Scaief@RL.gov]

Sent: Monday, March 31, 2003 7:52 AM

To: Calibo Katasak; Scaief, C C Il (Chuck)

Ce: Freeman, Roger D (Rick); Born, David J; Ulk, Paul F

Subject: RE: Safety Class and Performance Category on 241-AY-101/102 ENRAF Ins tallation

I am not sure what SC=35 means, but the gauges are being designed safety
c¢lass and PC-2 for seiamic.

Chuck

————— Original Message-----

From: Calibo Katasak {mailto:KCalibo@LATA.com]

Sent: Thursday, March 27, 2003 8:16 AM

To: 'C_C_IITI_Chuck Scaiefa@rl.gov!'

Cc: 'Roger D _Rick Freeman@rl.gov'; 'David_J_Born@rl.gov’;
'Paul_F_Ulkerl.gov'

Subject: Safety Class and Performance Category on 241-AY-101/102 ENRAF
Ins tallation

Chuck,

I was informed by Rick Freeman (per his conversation with you) that I
should

use "Safety Class = Safety Significant" and "Performance Category =
PC-2"

for my structural analysis of 241-AY-101/102 ENRAF-Nonius Assembly
(ECN-720173 R.0) Installation on 3" risers.

Please confirm by return correspondence.
Thank You.

Katasak Calibo

Civil/structural, E.I.T.

LATA, Inc. '

{509) 946-2983
Fax (502) 946-8700
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