COMPARISON OF PWR 3D POST-TENSIONED CONCRETE CONTAINMENTS

ITEM CRYSTAL RIVER 3 FARLEY 1& 2 VOGTLE 1&2 ARKANSAS ONE U2 ARKANSAS ONE U1 SUMMER BYRON 1&2 BRAIDWOOD 182
Progress Southern Southern Entergy Entergy SCEG Exelon Exelon
Name of AE / Constructor Gilbert| Jones SSiiDaniel (Bech) SBEC | GPC BECH| BECH BECHI| BECH Gilbert| Daniel S&L | CWE S&L | CWE
3D Post-Tensioned Concrete Post-Tensioned Concrete Post-Tensioned Concrete Post-Tensioned Concrete Cylinder | Post-Tensioned Concrete Cylinder Post-Tensioned Concrete | Post-Tensioned Concrete Cylinder | Post-Tensioned Concrete Cylinder
TmeotCIME Cylinder with Steel Liner Cylinder with Steel Liner Cylinder with Steel Liner with Steel Liner with Steel Liner Cylinder with Steel Liner with Steel Liner with Steel Liner
Design Pressure 55 psig 54 psig 52 psigr 59 p_sng 59 psig 50 psig 50 psig
Number of Buttress 6 3 3 3 3 3 3 3
Horizontal tendons placed in six Horizontal tendons placed in Horizontal tendons placed in Horizontal tendons placed in three Horizontal tendons placed in three | Horizontal tendons placed in | Horizontal tendons placed in three | Horizontal tendons placed in three
Hoop Tendon Arrangement 120 degree segments three 240 degree segments three 240 degree segments 240 degree segments 240 degree segments three 240 degree segments 240 degree segments 240 degree segments
Concrete (fc) 5000 psi 5000 psi 5000 psi 5000 psi 5000 psi 5000 psi 5500 psi 5500 psi
Internal Dia 130 ft 130 ft 140 ft 116 ft 116 ft 126 ft 140 ft 140 ft
Interior Height (up to Dome) 189 ft 183 ft 232'-6" 208"-6" 208'-6" 183 ft 222 ft 222 ft
Cylindrical Wall Thickness 3'-6" 3'-9" 3-9" 3-9” 3-9” 4'-0" 3'-6" 3-6"
Donz Thickness 3'-6" 3-3" 3&" 3.3 _ 33" — 30" 1 30" ~ 30" —
Tendons: 163 wires 170 wire of %" dia 55 strands - 1/2" dia per tendon 186 wire of %" dia 186 wire of %" dia 170 wire of %’ dia 170 wire of 7 dia 170 wire of %" dia
Vertical V=144 V=130 Inverted U = 74 V=115 V =102 V=115 V=162 V=162
Hoop H =282 H=135 H (wall) = 141 H =159 H=171 H =150 H =201 H =201
Dome D =123 D=93 D (Hoop) = 27 D=84 ASTM A-421 D =90 ASTM A-421 D =99 D =120 D =120
ASTM A416
Liner Plate Thickness 0.375" 0.25" 0.25" 0.25" 0.25” 0.25" 1§ 0.25" 0.25"

#8 @12"c/c vert and hoop on the

Both face: vert: #18 @9” c/c;
hoop: #18 @ 12" c/c;

Both face: vert: #18 @12" c/c;
hoop: #18 @ 18" c/c;

#10 @12"c/c vert and hoop on the

#10 @12"c/c vert and hoop on the

Both face: vert: #14 or #18
@12" c/c; hoop: #14 @ 12"

Qulitside face: vert: #11 or 18 @12"
c/cs: hoop: #10 @ 9"-12" c/c outer

Outside face: vert: #11 or 18 @12"
c/c; hoop: #10 @ 9"-12" c/c outer

Reinforcement outer face only. Some inside face 5 ,, - - outer face only. Some inside face clc; #7 U- only. Some inside face steel | face only. Some inside face steel
steel at top and bottom. #6 L-shaped Tles @1a"oe e isbapad Ties @12 ale outerfaceonly. steel at top and bottom. shaped Ties @12" c/c atgtop and bottom. Ties at top and || at top and bottom. Ties at top and
provided provided )
provided btm btm
SG REPLACED? IN PROCESS YES NO YES YES YES YES (U-1) YES (U-1)
[Concrete Opening Made? YES NO NO YES YES NO YES (U1) YES (U1)
IConcrete Hydro Blasting Used? YES NO NO NO; By Chipping YES NO NO; By Chipping NO; By Chipping
. Hydro blasting done by American 3
|Miscellaneous Info IHydm Diashing dons by Mac & Hydro (410-574-8470) Contact:
Mac Contact:
Wayne Younger
. ) endons Removed in Opening Tendons Removed in Opening Zone: fTendons Removed in Opening Zone:  Tegndons Removed in Opening Tendons Removed in Opening
lDetenslomng Detail Zone: V=8, H=17 NA NA V=6, H=18 V=6, H=16 V=9 H=16 Zone:V=9,H=16
Detensioned by Cutting (burnin V = 6; H=17 NA NA e §None
Detensioned by Relaxation =2 NA NA = #9, H=16 V=9, H=16
Aol DEEREIHINE PO IS CHENEC " NA NA Yes; Additional tendons detensioned: [Yes; Additional tendons detensioned: 'Yedk; Additional tendons Yes; Additional tendons
Additional Detensioning Prior to Cutting Concrete V=16, H=12 V=30, H=18 Idet nsioned: V=29' H=14 detensioned: V=29, H=14
INo concrete cracking or delamination INo concrete cracking or delamination INo crete cracking or No concrete cracking or
observed observed delan@ination observed delamination observed

Additional Information

The additional tendons around the
construction opening were
detensioned during or after the
creation of the construction opening.

Tendon Sleeve Rigid or Flexible?

Tendon Sleeve Detail




COMPARISON OF PWR 3D POST-TENSIONED CONCRETE CONTAINMENTS

TMI 1 OCONEE 1,2& 3 SOUTH TEXAS 1&2 CALVER CLIFFS 1&2 CALLAWAY PALO VERDE 1, 2 &3 WOLF CREEK SAN ONOFRE 2&3 TURKEY POINT 3&4
i
Exelon Duke STP Constellation AMEREN APS WCNOC SCE FPL
Gilbert | UE&EC DBDB | DUKE BECH | EBASCO BECH | BECH BECH | Daniel BECH | BECH BECH . Daniel BECH | BECH BECH | BECH
Post-Tensioned Concrete Cylinder § Post-Tensioned Concrete Cylinder | Post-Tensioned Concrete Cylinder | Post-Tensioned Concrete Cylinder | Post-Tensioned Concrete Cylinder | Post-Tensioned Concrete Cylinder Post-Tensioned Concrete Post-Tensioned Concrete Cylinder |Post-Tensioned Congrete Cylinderi
with Steel Liner with Steel Liner with Steel Liner with Steel Liner with Steel Liner with Steel Liner Cylinder with 3teel Liner with Steel Liner with Steel Liner
55 psig 59 psig 56.5 psig 50 psig 60 psig 48 m 60 psi 55 p_ggL
6 6 3 6 3 3 3 3 2 -
Horizontal tendons placed in six 120§ Horizontal tendons placed in six Horizontal tendons placed in full | Horizontal tendons placed in six 120 | Horizontal tendons placed in three | Horizontal tendons placed in three [Forizontal tendons placed in Horizontal tendons placed in three 240§ Horizontal tendons placed in six
degree segments 120 degree segments 360 degree segments degree segments 240 degree segments 240 degree segments 240 degree segments degree segments 120 degree segments
5000 psi 5000 psi 5500 psi 5000 psi 5000 psi 6000 psi 5000 psi 6000 psi 6000 psi
130 ft 116 ft 150 ft 130 ft 140 ft 146 ft 140 ft 150 ft et
189 ft 208'-5.5" 239 ft 181'-8" 208 ft 209'-3" 205 ft 170 ft
3-6" 3-9" 4-0" 3-9" 4ft 4 ft 4 ft 44" 39
30" 33 3-0" S 3ft 3-6" 3t 3-9" e o
169 wire of %" dia 90 wire of %" dia 186 wire of %" dia 90 wire of /4" dia 170 wire of %" dia 186 wire of %" dia 170 wire of ' dia ; 170 wire of %" dia
55 - 1/2" Strands (7 wire)
V =166 V=176 Inverted U = 96 V =204 Inverted U = 86 Inverted U = 90 Inverted U = 86 ; Inverted U (Vert) =90 Inverted U = 86
H =330 H (wall) = 632 H (wall) = 133 H (wall) = 468 [6 grp @78) H (wall) = 165. H (wall) = 80 H (Dome) H (wall) = 135 : T H (wall) = 135
=20 { B
D =147 D (hoop) = 162 ASTM A421 Type BA D =204 [3 grp@68] H (Dome) = 20 D (hoop) = 30 : D (hoop) = 30
ASTM A421 Type BA { n/a
0.375" 0.25" 0.375" 0.25" 0.25" 0.25" 0.25" 0.25" 0.25"
Outside face: I . zid;::‘gu 5in
" ; : " Horiz. #11 @12 in. ’ B . . i " oo
" #10 @12"c/c vert and h th : : . ; : . " clc: . = Outside face: vert: #9 @12" c/c;
#8 @12"c/c vert and hoop on the outer%ace onl; Sac:lme :::') d:nfac: Both :‘Z%ep,‘;;rg 2112@35 de; Both face: vert: #10 @12” c/c; hoop: B:ﬂ %O:Z"’li;tc z:\:‘»'(%; gn;/;??g Both face: vert: #11 @15” c/c; hoop: jVert= #11 or #9 @ 12 ?: r: ’:;2:‘11 B and #11 @6"; hoop: #9 @ 12"
outer face only. Some inside face . ) : - o #10 @ 12" c/c (inside) . #18 @ 12" clc Inside face: '. © : . 8" ¢/ ter face
steel at top and bottom steel at top and bottom. No ties #6 C-shaped Ties@12" c/c #5 C-shaped Ties@12" c/c provided (outside) Ties@butt | Horiz.= #11 @ 24 i z=#9 @ 12.5in. c/c, and #11@8" c/lc oute
' near opening. provided P P Ties@buttress only ea@hutitass only V::Itz: #11 g 12 i:?. Vegrt. = #11 @ 16.5in. only.
Ties: #7 @ 24" b
' #6 @ 25"V x32"H
IN PROCESS YES YES YES YES YES NO { U2- yes/ U3-2010 YES
IN PROCESS YES NO NO NO NO NO YES YES (for Hd replacement)
IN PROCESS YES NO NO NO NO NO NO YES
]
American Hydro American Hydro . . . American Hydro
(americanhydro.net), contact Bob  (americanhydro.net), contact Bob vartical tenc'ion' @cent.er of wall \Ce:t:cal tgnd'ons an loce-zted aty= VoL - 555 (270 Kel) (americanhydro.net), contact Bob
Nettinger at 1-724-654-2009 (cell), Nettinger at 1-724-654-2009. Hoop tendon inside vertical tendons § 77" from inside face of liner plate. Strand/Wedge Tendons Nettinger at 1-724-654-2009.
410-574-8470; Wayne Younger
Tendons Removed in Opening . Opening Inside Opening: V=10,H=
Zone:V=12 H=28 NA WA NA o Hoop & 12 Vert. 40 ‘
\V =11, H=19 V=12, H=28
one NON
es; Additional tendons to be Yes; Additional tendons
detensioned: V=4, H=11 detensioned: V=30, H=11 NA NA NA NA 24 % & 24 Vert. 6 Hoop and 6 Vert
(82 T | Replaced or Concrete cut open during head
40% all Tendons) replacement only
Unit 2 Insp Results:
No Cracks Observed @
Hoop Tendon Plane. Liner Plate bulged due to water
No Voids in Concrete jetting for unit 4
No Li Plate Corrosion. Acceptance

Test = ILRT




PALISADES POINT BEACH 1&2
Entergy FPL
BECH | BECH BECH | BECH

Post-Tensioned Concrete
Cylinder with Steel Liner

Post-Tensioned Concrete
Cylinder with Steel Liner

55 psig

6

Horizontal tendons placed in six
120 degree segments

5,000 psi

116-0"

190'-6"

36"

30"

V=178
H =502

D =165

0.25"

Outside face: vert: #10 @12"
c/c; hoop; #10 @ 12" c/c outer
face only. Some inside face
steel at top and bottom. Ties at
top and btm

YES

YES

YES

NO, Saw Cut

V=15H=35

NA

V=55 H=25

Cutting of the concrete opening
was allowed before the
additional tendons adjacent to
the opening were detensioned.

COMPARISON OF PWR 3D POST-TENSIONED CONCRETE CONTAINMENTS



