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Subject: Structural Analysis for Proposed ENRAF Installation on 3" Risers ofTanks 241-AY-101/102 
Originator: Katasak Caliho Date: 9/23/63 
Checker: Greg Lisle Date: 

OBJECTIVEiPURPOSE: 
A proposed ENRAF level gauge assembly (ECN-720173, Attachment F), similar to a replacement ENRAF assembly per 
drawing H-2-817634, is to he installed on annulus risers -079, -083, and -087 ofTank 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 ofTanks 241-AY-l01/102 
(H-14-010506). The reducer fitting increases the height by 7 inches and redistributes the center of the mass (C.C.) of the 
assembly to a different location. Additionally, the the reducer is made of cast iron and whose strength must he 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 he 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 will 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 riser. 

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, along with the 3-in steel riser from proposed ENRAF installation. Buckling of riser pipe is 
not an issue because of lateral restraint from soil. MathCAD with embedded AutoCAD sketches will he used to analyze 
and illustrate the analysis. All calculations are confirmed using either a hand held calculator or an alternate form of 
calculation. 
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 (Attachment B) 

Riser-083 (Tank-241-AY-101) Elevation = 679.98 ft 

Riser-083 (Tank-241-AY-101) 6" above grade (Attachment B) 

Riser-087 (Tank-241-AY-101) 4" below grade (Attachment B) 

Riser-079 (Tank-241-AY-102) Elevation = 679.95 ft 

Riser-079 (Tank-241-AY-102) 4" above grade (Attachment B) 

Riser-082 (Tank-241-AY-102) 4" below grade (Attachment B and H-2-64406) 

Riser-086 (Tank-241-AY-102) Elevation = 680.00 ft 

Riser-086 (Tank-241-AY-102) 5" above grade (Attachment B) 

Weight of ENRAF Nonius = 37 Ihs (Attachment A) 

Weight of 4" Schedule 40 pipe = 10.79 lhsift (ASD, p. 1-93) 

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

(Attachment H) 

(H-14-010506, Sht 1 )  

(H-14-010506, Sht 1 )  

(H-14-010506, Sht 3) 

(H-14-010506, Sht 3) 
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Weight of 4" to 3" reducer fitting = 44 Ihs 
(Conservatively estimated using 
available class 250 weight) 

Weight of 4", 150# Blind Flange (unaltered, conservative) = I7  Ihs 

Weight of4", 150# Slip-on Flange= 13 Ihs 

Weight of Site Glass Assembly = 42 Ihs 

Weight of Ball Value assembly = I IO Ibs 

3" Schedule 40 pipe riser material 

ASTM A106 Grade B 

ASTM A 106 Grade B 

Fy=35,000 psi 

Weight of 3" Schedule 40 pipe = 7.58 lbsift 

4" to 3" Class 150 reducer material: ASTM A I 26 Grade A 
(Gray Cast Iron) 

ASTMA126 Grade A Fu=21,000 psi 

RESULTS: 

(Attachment C) 

(Attachment D) 

(Attachment D) 

(Attachment A) 

(Attachment E) 

(H-2-31750 Sht. 7 and H-2-64419 Sht. 1) 

(Attachment G) 

(ASD, p. 1-93) 

(Attachment G) 

(Attachment C) 

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 3 17 Ihs. 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 governing seismic load per UBC-97, Equation 30-5 was 126 Ihf. This resulted in bending stresses in the 4-in to 3-in 
cast-iron reducer and the 3-in riser to he 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 he 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 he 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 he 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 he 1.41, while the bending stress design 
margin for the 3-in riser was determined to he 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 (IOM 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-I 1449) 

Furthermore, with approximately 16 ft of soil (H-2-64419) to resist loading and the design configuration of the riser 
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-I 1449) 
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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 111 6” gasket 

between flanges). 
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Figure 2.  ENRAF Assembly on 3” Riser on Tanks 241-AY-101 and 241-AY-I02 
(Horizontal dimension of weight components). 
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T r w 1  

Figure 3. ENRAF Assembly on 3" Riser on Tanks241-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" Schedule 40 pipe = 10.79 Ibs/ft 

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

Weight of 4" to 3" reducer fitting = 44 Ibs 
(Conservatively estimated using 
available class 250 weight) 

Component Weights 

See Figures 1 and 2 for location of loads 

Checker: Grev Lisle A& Q Date: 7/2,7/ 03 

Weight of 4", 150# Blind Flange (Unaltered, conservative) = 17 Ibs 

Weight of 4", 150# Slip-on Flange = 13 Ibs 

Weight of Site Glass Assembly = 42 Ibs 

Weight of Ball Value assembly = I IO Ibs 

Weight of 3" Schedule 40 pipe = 7.58 Ibs/ft 

W, is proposed ENRAF 

W, is 4" blind flange 

W3 is sight glass assembly 

W, is spool assembly 
(2- 4" Slip-on flanges 
and 1-4" pipe) 

W5 is one spray nozzle 

W6 is one spray nozzle 

W, is a ball value assembly 

Wg is 4" to 3" reducer 

W, is 4" slip-on flange 

W,, is 3" Sched 40 Steel Pipe 

Total Weieht 

(Attachment A) W1 := 37.lbf 

(Attachment D) Wz := I7.1bf 

(Attachment A) w3 := 42.1bf 

+2.(13. lbf)  w 4  = 421bf 

(Estimated, conservative) Wg := 2. lbf  

(Estimated, conservative) wg := 2. lbf  

(Attachment E) W7 := IIO.lbf 

(Attachment C) w 8  := Wlbf 

(Attachment D) Wg := I3 . lbf  
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CENTER OF GRAVITY 

See Figures 1 and 2 for distances to componentlassembly 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 IO 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 lx  := (S.in).Wl dlx = 296inlbf dg, := (o.in).Wg dg, = oinlbf 

d2x := (o.in).W, d2, = oinlbf dg, := (O.in).Wg d9, = 0in.lbf 

d3, := (@in).W3 d3, = oinlbf 

d4, := (O,in).W4 d4, = oinlbf 

dsx := (-4.3.in).Wld5, = -8.6inlbf 

dlOx := (o.in)~Wl~dlOx = oinlbf 

d6, := (4.3.in).wg d6, = 8.6inlbf 

d7, := (o.in).W7 d7x = oimlbf 

CG, := ( dlx + d2x + d3x + d4x + d5x + d6x + d7x + dSx + d9x + dlOx) CG, = 0.93 in 
w t  

dgy := (i5.53.in).WS dg = 683inlbf 

dgy := (ii.53.in).W9 dg = 150inIbf 

dlOy := (6,in).W10 dlOy = 45in.lbf 

Y 

Y 

d ly  := (64.in).W1 

d2y := (56.09.in).W2d2y = 954inlbf 

d3y := (50.84.in).W3d3 = 2135in.lbf 

d4y := ( 3 7 . ~ i n ) . W ~ d ~ ~  = 1566in.lbf 

dsy := (34.3.in).W5 d5 = 68.6inibf 

dly = 2368inlbf 

Y 

Y 

Y d6y := (34.3.in).Wg d6 = 68.6inlbf 

d7y := ( 2 3 . ~ i n ) . W ~ d ~ ~  = 2595inlbf 

(d  + d  + d  + d  + d  + d  + d  +dsy+dgy+dlOy) 
CG = 33.57in 1~ 2~ 3~ 4~ 5~ 6y 7y CGy := 

Y w t  

10 
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Originator: Katasak Calibo me, Date: 4/23/63 
Checker: Grec Lisle 

DISCUSSION ON RISER BURIED IN SOIL 

Risers -79, -83 and -87 on Tank AY-IO1 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 i s  11  inches above grade (Attachment E). 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 proposed ENRAF assembly will not cause local stress issues on the tank dome and therefore 
does not warrant evaluating. (See RPP-I 1449) 

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

WIND AND SEISMIC LOADING 
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 (UBC-97, Table 16-K, Pg. 2-30,) J 
(Essential Facilities, PC-2) 
(TFC-ENG-STD-06, Sect. 3.6.5.1) 

- e # D a t e : u  0 3  
I 

Soil Type = S, 

C '= 28 (UBC-97, Table 16-4, Pg. 2-34) 

Cv := .40 (UBC-97, Table 16-R, Pg. 2-35) 

R := 2.2 (UBC-97, Table 16-P, Pg. 2-34) 

Eauation 30-4 

(UBC-97, Sect. 1636.2, Pg. 2-23) 
h,=CG, h, := 2.8 

a '  . ct := ,035 (UBC-97, Equation 30-8, Page 2-14) 

T := Ct.(b)'75 T = 0.076(UBC-97, Equation 30-8, Page2-14) 

Eauation 30-5 Seismic load need not exceed this value 

Eauation 30-6 

v3 := .lI.C,.I.W* 

Seismic load shall not be less than this value 

V3 = 12.2lbf  

Eauation 34-2 

V4 := .56.Ca.I.Wt 

Seismic load shall not be less than this value 

V4 = 62.1 Ibf 

Equation V, governs for seismic loading 

11 
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REDUCER EVALUATION 

Yreducer := 20.57.in 

Moment due to Dead Load 

MDL := Wt.CGx 

Moment due to Seismic X 

(Distance from C.G. ofcombined Assembly, See Figure 3) 

Moment due to Seismic Z 
MDL = 296.0in.lbf Msz := V2.YreduccMsz = 216.0ft.lbf 

Toraue due to Seismic Z 

Msx := V2'Yreducer Msx = 216.0ft.lbf Tsz := V2.CGX Tsz = 9.8A.Ibf 

Moment due to Orthogonal Effects (Seismic Z) 

M,30Msz := , 3 . M s Z  (UBC-97,Sect. 1633.1,p.2-19) 

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

( MSx + M.30Msz) 
Yotreducer := MDL + 1.4 

- 225.2ft.lbf 3ot.reducer - 
Section Properties for 3" section of 4" to 3" Cast Iron Reducer 

ID2 := 3. in  Thkl := , 380 .h  (Thickness) 
J 3 

c3 = 1.88in 
OD3 

c3 := 2 OD3 := ID3 + 2(.380.in) OD3 = 3.76in 

'3 
(Avallone, p. 5-29) 

2 2 mOD3 mID3 
A3 := -- 

4 4 

2 4 3 A3 = 4.035in I3 = 5.835in S3 = 3.104in 

4" to 3" Reducer Stresses 

Mtot .reducer 
fb := fb = 870.7psi 

s3 

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

F, := 21OOopsi 

Fb := .IF, 

(ASTM A126 Class A, See Attachment G) 

Fb = 21OOpsi 

12 
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Subject: Structural Analvsis for Prouosed ENRAF Installation on 3" Risers of Tanks 241-AY-1011102 

Determine Design Margin for Cast-Iron reducer 

Shear Stress Check for Cast-Iron reducer 

(Only use 112 of pipe area to carry beam shear, conservative) 

T = 62.4pSi 
v2 r := - 

.5,A3 
Torsion Shear (Torsion due to Seismic Z. Ts3 - 

OD3 

'torsion := - (Budpas,  Item IO,  Table 10.1, p. 404) 

rtorsion = I9.Opsi 

Maximum Combined Shear 

= 81.4psi ._ 
'max .- ' + 'torsion 'max 

Allowable Shear Stress 

2 
:= -.Fb 

3 

= 1400psi 

(Conservative, ASD, Sect. F4, p. 5-148) 

Determine Shear Desien Margin for Cast-Iron reducer 

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 tixed at grade level. 

Moment due to Dead Load 

MDL := Wt.CGx MDL = 296.Oinlbf 

Moment due to Seismic X 

Msx := V2.CGy 

Moment due to Seismic Z 

Msz := V2.CGy Msz = 3~2.4ft.lbf 

Toraue due to Seismic Z 
Msx = 352.4ft.lbf 

'- V .CGx Tsz = 9.8ft.lbf TSz .- 2 
Moment due to Orthoeonal Effects (Seismic Z) 

M,30Msz := .3.MSz 
Total Moment at reducer IUBC-97. Sect. 1612.2.1 Ea. 12-9 as directed bv TFC-ENG-STD-06) 

(UBC-97, Sect. 1633.1, p. 2-19) 

( MSx + M.30Msz) 
I .4 4ot.grade := MDL + 

Section Properties for 3" Schedule 40 A-106 Grade B fH-2-31750) 

3 (ASD, p. 1-93) S3,pipe := 1.72.in 

Fy := 35OOO.psi (Attachment G) 

Mtot.grade 

%.pipe 
fb := fb = 2455.3pSi 

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

Y Fb := 0.66F 

Fb = 231OOpSi 

Design Margin for Riser 

14 
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. .~ 

Phone Number/Location: 

Organization: 

FAX COVER SHEET 

(509) 373-7606 

Phone Number/Location: 
(SO91 376-6939 

I Organization: 

Date: March 19, 2003 
~. 

Page 1 o f  Pages ‘[Coversheet inc luded)  

r TO II FROM 
IName: . Name : I 

Calibo Katasak . DAVID 3. BORN I 
Fax Number To: Fax Number From: 

I 946-8700 II I 

I I Upgrade Projects I 

RPP-15512 
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Nessage 

.- 
David Born 
376-4939 

... 
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,,;.:: 1::; '..I.!j . .  . . . . .  
I .. . .  . .  "... ....... ~ . . . .  .... . .  . . .  . . .  

Das~pllon Esl. Cos1 

Valve;Ball, 4-inch, Clhss 150. RF Eull Poxt, 1,700.00' GS 
UHMWPE.Seats and Seals. Worchesfer ControlJ 
Part No: 818466U15080113 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

_. . '.. ' , . .  
. .  

. - .  , .  . , 

. . . . . . . . .  ..... i.i . . . . . . . . . .  
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I Page 1 Of 1 I CHG MATERIAL REQUEST 
I 

Date, O!iginamr Phone ' 0rg.Code CACNICOA 

2/10/03 . David J. Born 376-6939 7T400 500824/AF20 
' 

1 Dale Required [Building ' ' I Trarkng No. 

. . .  . . . .  . .  

. . . . .  . . . .  . .  , . .  . . .  :i. I .  
. .  

,yoo?-oir(osmzib'.. . .  
. ' , ;  ..,. . . , . I  

. .  . .  . ,  
. . . . . .  

. . . . .  . . . .  . . . .  . . . . . . .  . . . .  
. .  . .  . .  

. . .  

. .  
. . . . . . . .  : .  . .  . * .  
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LCU W211-AP24-014 
nate 7/6/qa 

Enraf Level  Gauge Installation Estimated Weight 

Component Meight . - t o t a l  - 
Sight Glass +&€le 
(estlmated weight-31 l b s )  m n w &  
Modified Blind Flange 17.00 
( BS t 1 mat ed) 

Enraf Level Gauge 37.00 

15.68 I Bolts and Nuts 

,Ba; t s  and Nuts ,j , , , 1.441 I ' ~ 

5/8-11 x 
1-1/2" LG (qTY.4) .36 lbs each 
estimated 

. Miscellaneous 5.00 
subtota l  238.31. 

. .  

A- 3 
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ENolNEERlNG CHANGE NOTICE CONT[NUATION SHEET 
Pw= 20 of 67 
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Em WZ11-AP24-014 
D~~~ 7/6/38 

Enraf LI 
omponent 

01 Gauge Installation Estimated Weight. 

Weight - Tota l  
screw 1/2-13 x 1.5' LG 7.42 
(qTY-64) ,116 Ibs each 

Spring.NUts'1 2 13 6.72 
(QJY-56) .I2 {b i  pach 

Flat Washers, 1/2" (qTY-64), 2.24 
,035. lba  each 

.013 lbs each L. 
Lock Washers, 112" (QTY-649, 3 3  

Myers Sealing Hub, (qTYd) ,  .3 .KO 
lbs each 

4.00 
lbs  each 

ECLK Coupling 1140 
(QTY-2) .7 lbs  each 
Miscellaneous Fitt ings 5.00 

EYS Conduit Seals (QTY-2) 2 

inraf Level, Gauge 
lechanical Assembly 

.- 

I 

NUT, 1/2"-13, (QTY=8), ,048 . .30 
lbs each. 

-21 
(QTY-8). .026 lbs each 

Flat Washers 114" .OK 
(qTY4)  .008 l b s  each 

screw 114"-20 x 1.5" LG. 

. . 

Subtotal 

82460150 

Ibs, flange-12 l b s  each, 
weldletr + f i t t i g s -  5 l b s  each 
estimated ) 

Worcester 4" Ea11 Valve p/n 

la" Spool Piece (pipe-16.19 50 .19  

81 .oo 

Lock Washer 1/11" .02 
(QTY-8) .003 l b s  each 

.i39.11 
-. . . 

Spring Nut, 1/4';20 (qTY=B) , ' . 5 6 /  ' 1 
.07 lbs ;h, 
Conduit, 314' (QTY-10 ft) 1.4 14.00 
1 b s / f t  
Conduit El amp, .48 
( O l Y - 4 \ .  .I2 lbs each 
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I Junction BOX 
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ENGINEERING CHANGE NOTICE CONTINUATION SHEET EUI W2ll-AP24-01 
Data 7/6/98 Pas. 19 of' 67 

Installation Weight: 
Enraf Levo1 Gauge Ins ta l la t ion  Estimated Weight 

Terminal Box 

Concrete Footings (QTY-4) 
128 l b s  ea. 

Electrical  Stand 

. .  

Weioht 
~ 

4.6C FSC27 

OS185 0.3 
OS1006 0.X 
Fuse 0.1c 

Fuse Holder . ' . 0.31 
Subtotal ' 

Enclosure 4.0C 
Panel 1.00 
Internal Components 2.00 
Subtotal 

* .  

. .  
. .  

Enclosure , 17.00 

Panel 3.00 
Internal Components 3.00 
Subtotal 

Unistrut P l O O l  Channel, . ' 38.00 
iertical Upright (qTY-2), 3.8 
1 bslft 
Jnistrut Plool  Channel, 21.26 

LG (QTYp3). 3.8 lbs/ft 
lorizontal Cross Bar, 22-3/8" . .. . 

Unistrut PI000 Channel, . 14.17 
Yorizontal Cross Bar, 22-3/8" 
LG (QTY=4), 1.9 lbs/ft 
Jn i s t ru t  PI728 Ninety.Degree 3.08 
Bracket.(QTY-Z), 1.54 l b s  
Unistrut P2484W Ninety Degree 2.68 
Bracket (OW-2). 1.34 l b s  

Unistrut PI950 Cross bracket 4.80 
(QTY-2). 2.4 l b s  each 
PI031 T e e  Bracket (QN-14), 11.20 
0.8 l b s  each 

' 5.72 

7 

23 
' 512 

A- I I 
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Calibo Katasak 

From: Born, David J [David-J-Bom@RL.gov] 
Sent: 
To: 
cc: Ulk, Paul F 
Subfect: 

Tuesday. March 25,2003 3 0 4  PM 
Calibo Katasak; Born. David J 

R E  Conhalion of "&-is" Riser Heights 

Calibo, 

The values listed below are correct. 

NOTE: AY-101 Riser-82 4" below grade is an estimated value. It is 
below 
grade, but we have not uncovered it yet.) 

Emiid Born 
336-6939 

-----Original Message----- 
Prom: Calibo Kataaak ~mailto:KCaliboOLATA.coml 

To: ~David-J-Boniarl.gwcnr( 
Cc: 'Paul-F-Ulk@rl.gOv' 
Subject: Confirmation of "AB-18" Riser Heights 

.Sent: Tuesd_ay, March 25, 2003 1:OO PM 

Dave, 

Please confirm to the correCtm88 of the the following information by 
replying to this correspondence. Per our phone conversation last 
week, the following are the "aa-ie" riser elevations: 

141-AY-101 
niser-73 11" above grade 
Riser-83 6"  above grade 
Riser-87 4 "  below grade 

141-AY-101 
Riser-73 11" above grade 
Rieer-83 6 88 above 'rrrade 

~~ .. 
Riser-87 4 "  below grade 

241-AY-102 
Riser-73 4 "  above grade 
Riser-82 4 "  below grade (Estimated: It is below grade, but we have 
not 
uncovered it yet.) 
Riser-86 5" above grade 

Thanka . 

1 
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mJ- 

50 

85 

50 

80 
66 
5 0 .  

lad.. 

;; 
ay race 

I 

0 
I" Pn" 

5% 140 

7 175 

6 2w 

in any qr 

! 

i ' 

cast iron flanged, (class 250) 

tees (continued) 

or outlet: fig. 842 

j: 
In describing tees, the wn is first 
named. men the outlet. thus: 

I 
P N P S / S O D N  

I t 1 0 N P S l 2 6 0 D N  I 8 N P S 1 2 0 0 D N  

-:roxsxs N P S l  
250 X ZW X 150 ON 

Dimensions far reducing tees for 
shas listed 16 NPS 14W DN and 

dimension as straight size fittings 
corm-sponding to the larQ0St 

reducer 

con~entrl~ reducer 
fig. 855 

0: lacs lo face 

I 125 5 

ha1 fillings 

E 

65 
50 

- 

80 
65 
50 

- 

w 

RPP-15512 
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M U  0 9 0 Y U ' 1 3 1 1  

200 

wgt [approx.) 

er. Eon holes straddle center line. 
rn see note page 91.91 

- 

85 8.64 

67 30.46 
83 28.64 

n 38.00 . 70 Pf.93 n.26 

30 59.09 
15 52.29 

05 47.73 

90 68.37 

c- y 
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I I 
I .  

LAP JOlNF 

THR6AoED ’ 
WTHRUS’ONLY 

4 
j 

SOCKETWEUf 
‘h”THRU3‘ONLY # 

Aourox. Welahl 1 
Slip-." 

Wldg. Thrd. L.P 1 N;nl 
Neck S0ck.W. Jolnl Bllnd 

I .  
2 1 1 1 1  x 

6 ..5 5 
8’ 7 7 

i a  8 8 9 3 

12 11 11 13 3’h 
15 33 ’ 13 17 I 4 ‘  
19 15 15 20 5 
24 19  19 26 6 

39 30 30 45 I 8 .~ 
52 43 43 
m 64 64 110 .. 

110 90 105 140 14 

140 98 1 4 0 ,  180 I 16 

285 
150 130 160 
180 165 195 
225 185 245 355 1 22 

260 220 275 430 I 24 
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: . 
.. . : ;/ 

I I 

j 

' -1 

10 16.00 1.19 12.75 12.00 10.02 10.88 10.92 
, 12 19.00 1.25 15.00 14.38 12.00 12.88 12.92 
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7 

1 
1% 

1 - Flanges 

4.25 0.56 2.00' 1.94 1.05 1.36 1.38 
4.63 0.63 2.50 2.31 1.36 1.70 1.72 

WELDING NECK 

2 
2'' 
3 

3% 
4 

... 
I ... . .I...:, 

..., i' : . . .  

6.QO 0.75 3.63 3.06 2.07 2.44 2.46 
7.00 0.88 4.13 3.56 2.47 2.94 2.97 
7.50 0.94 . 5.00 4.25 3.07 3.57 3.60 

8.5b 0.94 5.50 4.81 3.55 4.07 4.10 
9.00 0.94 6.19 5.31 4.03 4.57 4.80 

5 
6 

. .  . 
_.;. L '  

10.00 0.94 7.31 6.44 5.05 5.66. 5.69 
11.00 1 .oo 8.50 7.56 6.07 6.72 6.75 

I.. . 

~ 14 

! 16 
i 18 
: 20 
; 22 

y 24 

Common Oimenslons Bore 

21.00 1.38 16.25 15:.75 13.25 14.14 14.18 

23.50 1.44 18.50 ,18.00,, 15.25 16.16 16.19 
25.00 1.56 21.00 , 19.88 17.25 18.18 18.20 
27.50 1.69 23.00 22.00' 19.25 20.20 20.25 
29.50 1 A1 25.25 24.25 21.25 22.22 22.25 

32.00 1 .88 27.25 26.13 23.25 24.25 24.25 

I o  C R x I 8, 

0.88 0.90 
1 .a9 1.11 

3.50 0.44 1.38 
J/. " I 3.88 0.50 1.69 

Lenglh Thru Hub 
sllp-on 

Wcldbs ThmBded Lap 
Neck Sockel r.JoInl 

Yt Yn. T Y, 

1 .a8 0.63 0.63 
2.06 0.83 0.63 
2.19 0.69 0.69 
2.25 0.81 0.81 

2.44 0.88 0.68 
2.50 1 .oo 1 .a0 
2.75 1.13 1.13 
2.75 1.19 1.19 

2.81 1.25 1.25 
3.00 1.31 1.31 
3.50 1.44 1.44 
3.50 1.56 1.56 

4.00 1.75 1.75 
4.00 1.94 1.94 
4.50 2.19 2.19 
5.00 2.25 3.13 

5.00 2.50 3.44 
5.50 2.69 3.81 
5.69 2.88 4.08 
5.88 3.13 4.25 

6.00 3.25 4.38 
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(GAUGE LABEL) 
'%YIOZ-WSTA-LDT-151" (AT RISER-079) 
'lY102-WSTA-LOT-152" (AT RISER-082) 
"AY102-WSTA-LDT-153" (AT RISER-086) 

(SIGHT-GLASS L~BEL) 
"AY 102-WSTA-SG- 151" (AT RISER-079) 
"AY102-WSTA-SG-152' (AT RISER-082) 
"AY1 02-WSTA-SG- 153" (AT RISER-086) 

(BALL VALVE LABEL) 
"AY102-WSTA-V-151' (AT RISER-079) 
"AY102-WSTA-V-152" (AT RISER-082) 
"AY102-WSTA-V-153" (AT RISER-086) %+ 

In' (EXISTING 3-INCH RISER) 

C N - 7 2 0 1 7 3 R O - - - 4  TO 3 REDUCER.DWG 
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%YlOI -MA-DT-153 '  (AT RISER-087) 

(SIGHT-GLASS LABEL) 
"AYlO1-WSTA-SG-151" (AT RISER-079) 
*AYlOl-WSTA-SG-152' (AT RISER-083) 
.AYlOl-WSTA-SG-153* (AT RISER-087) 0 to/ 

(ENL VALVE LABEL) 
'AY101 -WSTA-V-151" (AT RISER-079) 
"AYI 01  -WSTA-V-152" (AT RISER-083) 
sAYIOl -WSTA-V-153" (AT RISER-087) 

(4' TO 3" REDUCER) 'u' (EXISTING 3-INCH RISER) 

:CN-720174R0-- -4 TO 3 REDUCER.DWG 
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ASME 816.1-1998 

Rainq C I m  Sire Numcni - - 
z Ail 25 

I25 I to 12 125 
14 u) 24 1W 
30 to 48 50 

250 I to 12 . zo 
14 IO 24 200 
30 IO 48 IW 

4.2 Flanges 

The manufacturer's name or trademark shall be cast 
on all loose flanges. In addition, numerals 25 shall be 
cast on Class 2S flanges. Rating numerals for other 
classes shall be cast on loose flanges that are subject 

- t o  thc requirements of para. 4.3. 
.. - 

4.3 Material Class  

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

5 MATERIALS 

5.1 Cast ings 

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

5.1.1 The material requircmcnts for flanges and 
Ranged fittings shall be as follows: 

nmr Of tmn 
Rating Ctm S i r s  ASTM A 126 

25 All A 

125 I to 12 A 01 B 
14 and rbovc B 

250 I to I2 A or 8 
14 and nbovs B 

. .  
5.2 Bolting 

shall be made of carbon steel that conforms to..the 
The bolting used with these flanges and fittings ',. 

'::, 

2 

CAST IRON PIPE FLANGES AND FIANGED FITTINGS 

requirements of AS?M A 307 Grade B' and used with 
ring-type gaskets. 

6 f l m N G  DIMENSIONS AND TOLERANCES 

6.1 Wall Thickness 

It is recognized that some variation?; are absolutcly 
unavoidable in the making Of patterns and castings. 
Equipment shall be designed to produce wall thicknesses 
given in the tables. Wall-thickness at no point shall 
be less than 875% of the thickness given in the tables. 

6.2 Facing 

6.2.1 Clascs 25 and 125 Cast iron flanges and 
flanged fittings shall be flat faced (i.e.. without projection 
M raised face) and finished in accordance with MSS 
SP-6. 

62.2 Class 2.50 flanges and flanged fittings shall 
have a raised face 0.06 in. high of the diameters given 
in Tnble 6 and finished in accordance with MSS SP- 
6. The raised face is included in the minimum flange 
thickness and center-to-face dimension. 

6.3 Center-to-Face Dimenslans 

6.3.1 S i d e  Outlet Fittings. Side outlet elbows. 
side outlet Lccs. and side outlet crosses shall have all 
openings on intersecting centerlines. Long-radius elbows 
with side outlet shall hnve the side outlet on the radial 
centerline of the elbow. 

6.3.2 Elbows 
(nJ The center-to-face dimensions for suaight-sire 

90 deg. elbows. 90 deg. long-radius elbows. 45 deg. 
elbows. side-outlet 90 dcg. elbows, and double-branch 
elbows an shown in Tables 3. 5. and 7. 

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

' For class 25 and 125 R Y I P I :  Th cnrbon steel bolls prcdkd 
for the nmgu in this S m d d  arc basrd an the use of D. fly 
"ring" gasket that extends to the bois. 

Where cat imn Io a t  imn nmps or cart imn LO steel Rmgu 
 ill^ wed with full-lace gmbu. higher rtmgih bolts m y  pmplty 
bo wed. 

botsd u) Ye.1 Umpr md flat ting 
gmxss are used. c h o n  sed bols prrrctikd in !his Stmdml 
rhd be employed. 

- 

Whom cmc iron Ranger 
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f# Designation: A 126 - 95.' 

Standard Specification for 
Gray Iron Castings for Valves, Flanges, and Pipe Fittings' 

1. Scope 
1.1 This specification covers three classes of gray iron for 

castings intenilcd for use as valve pressure retaining p m ,  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. 

Nom I-The tsxt ofthir slmdard rrfvsnces I I ~ C F  and footnotes which 
provide crplrnntory ma1e"al. These BODS and foomotcs (usluding !hose 
in tables and Rgures) shall not be considered PI rquircmsne of the 
rrmdnd. 

2. Referenced Documents 
2.1 ASTM Sfandad: 
A 48 Specification for Gray Iron Castings2 
A 438 Test Method for Transverse Testing of Gray Cast 

A 644 Terminology Relating to Imn Castings* 
E 8 Test Methods for Tension Testing of Metallic Materials3 

Inn2 

3. Terminology 

are found in Terminology A 644. 

4. Classification 
4.1 Castings pmduced to this specification are classified 

based umn the minimum tensile SIrength of the iron (seeTable 
I). 

5. Ordering Information 

the following information: 

3.1 Definitions of many terms common to gray iron castings 

5.1 Orders for material in this specification should include 

5.1.1 ASTM designation and year date, 
5.1.2 Class of iron required, 

TABLE 1 Tenslls Aaqulrsmana 

5.1.3 Quantity, 
5.1.4 Transverse test. if required (see Section 8). and 
5.19 Certificatim., if required (see Section 17). 

6. Workmanship, Finish, and Appearance 
6.1 The castings shall be made in a workmanlike manner 

and the surface shall be free of adhering sand. scale, cracks, 
and hot tears as determined by visual examination, 

7. Chemical Requirements 
7.1 A chemical analysis shall be performed on each lot and 

shall conform to the following requirements for phosphorus 
and sulfur: 

PhOsPhORUI. max. X 0.75 
sunw. m . ~ .  x 0.15 

7.2 The chemical analysis shall be performed on a sample 
obtained during the pouring of the lot. 

8. Tensile Properties 

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 deflection in 20 
to 40 s. 
9'3 In case the transverse test specimen varies from the 

specified diameter of 1.20 in. (30.5 mm). a correction factor 
conforming to the requirements for Test Bar B in Table I of 
Test Method A438 shall apply. 

8.1 One tension test shall be performed on each lot and shall 

G-4 
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Calibo Katasak 

From: 
Sent: 
To: 
cc: 
Subject: 

Scaief, C C 111 (Chuck) [C~C~III~Chuck~Scaief@RL.gov] 
Monday, March 31,2003 7:52 AM 
Calibo Katasak; Scaief, C C 111 (Chuck) 
Freeman, Roger D (Rick); Born, David J; Ulk, Paul F 
RE: Safety Class and Performance Category on 241-AY-101/102 ENRAF Ins tallation 

I am not sure what SC=SS means, but the gauges are being designed safety 
class and PC-2 for seismic. 

Chuck 

- _ _ _ _  Original Message----- 
From: Calibo Katasak [mailto:KCalibo@LATA.coml 
Sent: Thursday, March 27, 2003 8:16 AM 
To: 'C-C-III-Chuck-Scaief@rl.gov' 
Cc: 8Roger-D-Rick-Freeman@rl.govo; 'David-J-Born@rl.gov'; 
'Paul-F-Ulk@rl.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 Em-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 (509) 946-8700 

H- 2 
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