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SUMMARY

As the pyropocess handle the high radioactive materials, a high radioactive
material handling facility required high safety, radioactive shielding, strict quality
control, and the remote handling equipment of high technology. This report describes
the guidelines of for pyroporcess based the design guides for radioactive material
handling facility and equipment from American Nuclear Society(ANS), design
guidelines for remotely maintained equipment from Oak Ridge National
Laboratory(ORNL), and the experience of design for ACP equipment installed at the
ACPF(Advanced Conditioning Process Facility). The design guidelines in this report
are as follows.

The general guidelines for remote operateion and maintenance pyroprocess
equipment : Pyroprocess, Remote handling equipment for pyroprocess, General guide
for remote operation and maintenance, General guidelines for the design of remotely
operated and maintained equipment, Estimation and analysis for remote maintenance
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FEA AT

Head-end cell Process Cell (Argon cell) Waste treatment (Air cell)
39.06kgHM/day 39.02kgHM/day it + FPs Hull (0.039kgHM/day)
Rod chopping |4 [ Decladding Oxide PWR SF r

Voloxidation Reduction Noble fetal FRy v
24.5 fuel rods/day 39.06kqHM/d Salt Salt )_ Metal waste
* .06kgHM/day  38.99kgHM!/ - Recycl:ng I |Recycling 1T processing
Disassembly l ; Salt, recovered TRU
i Electrorefinin i -
frod extraction /electrowinnin% 24, Ceramic waste
0.093 ass’y/day 5 0.624kgHM/day | processing
- 38.32kgUlday ot (0.520kgTRU+0.104kgU)
10tHM/year A 4 Cd, salt Cadmium FPs ¢xide| Vitrification |
(0.133tTRU/yr) Cathode Distillation i
Processing Off-gas
Spent fuel 9.8tUlyr | 38.:29kqUIday ¢ g595tmyr —1 | Vitrification II
(0.1329tTRU+0.0266tU)0-624kgHM/day
vault storage
(5 tHM) v v
HM(TRU) metal
U metal ingot storage Ingot storage
5B

* Daily capacity (kg/day) is derived from 70% of availability.
PWR SF (10 tHM/year)

18] 1-2 Pyro &9 3%,

1-3 Pyro 5749 AH&F3dR V& A

Pyro 349 ASA g AHeE dEH Hu 7ITFoly 7+ WAE
< AAs7] A AT ARESFEIARS TlE AFYY Aol A Eofof
stoh. Pyro A9 dxyold =AY PyroAld, =3 At Pyro AlA
(KAPF)ol At&5 = AFESdAR ] HaxS 22 10 tHM/y<F 100 tHM/y10
ol ALEFAMAT O T|FALYS ofefe} 2t

« U-235 5% 4.5 wt%
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ball joint manipulator, over—the-wall manipulator®} 1+ ®Als AlAlo] A}
29 += #43E thru-wall manipulator, telescoping® thru-wall manipulator=

it 5744 Fa @Ae thew gol BRud.

(1) A= myuEdeld : HF %S 5kgo AFOR 474A 718 F o] 7}
Satm AdukR o g Aol

(2) &= "UZEdole : AF &S 10kgS 2 telescoping & F4S zte
] Hol| Sl FYS F3te] AAHnt. 2% sy EdolHE A WUE
#golE Hrt o] A3 ¢ =2 9|4 A H

(3) TH "UEdoly: HF &S 23kgSZ telescoping & IS 7o
H B Qe TS St AAHTY. EAY AAE AL VAH F
zZhol Mol g2 flow, miyEd ol Exole] HA|#o] 45kg o]
Tastd AASFEE FAHE AHEH0Z FIHAFIT

(4) Rugged-duty iy &dolE : F
dE Zkom ¥ de 1

£ % 45kgOo & telescoping & &
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240 BAZ A3 7AH F2He #A
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# 2-1 ACP& Aol AH8€ MSM ¢ A

SF Al
B S Mg&a Cell M8b Cell
2 Master-Slave Manipulator, Alpha-tight
A A &% 8kg 8kg 8kg
2Fd WEA (mm) 1,712 1,985 1,860
AX =o] (mm) 2,600 2,600 2,600
AT 2 % 2 % 1%
# 98 % (Handling Capacity)
X, Y, Z Motion 8 kg
Azimuth, Elevation, 9 K
Twist Rotation &
Vertical(Lift) Handling max. %5 k
with hook : g
23 HE(Tong 65 + 3 mm
Opening) ~

a9 2-1 ACP&Aol AHE® MSM o] AR,

JgodgFr] 944 FH571s L



» DIEAURIHOATN kel

2-2 A# 21 (Overhead Crane)
A deld 519 olFs gt HFFP A#l(overhead crane) o=
A oA MSM 2 Hr 2272 $ulo] Brlssl slZ g $us 93ho]
d8Hnt o] Ag FHAR s 4 B o]FT F
of

= N =
drh. AR ASF AAdw AFA FAM Az e, AA FA
el AgFadr YFA o%, FHEA FARF BE oF I e
& Agete] ol F glrh Awde &
[}
AR

T 2y dyamy AR 2217

MEA ] 22715 71412 MSM A7 Awup=E 9} E#o]H HAto] o] A
Aoz dAZdsts dild SAS ARE&st) vhaE 9] F Al e xﬂcﬂ?ﬁi ol
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OF1 .ONAL SOCKET GUIDES
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FINISHED HEX HEAD,

a2
STANDARD ANS| B18.2.1
¥ BOLT SIZED TO MATCH
! , THREAD
9 — 7
H -
| o
.
AS |‘ 1 I le——*c"
REQUIRED I 5
} U
ii -l —a5°
. 1)
=
== A
8" S
\ ==
¢ —r—
IDH - 45B
e ——PILOT LEAD
1 N vE*x45
BOLT SIZE (X) ‘8 c* 0" e
| 3/8 UNC16-2A 0.38 030 0.28 Q.06
1/2 UNC13-28%  0.50 0.40 _ 0.38 0.06
3/4 UNC 10-2A 0.70 0.63 0.50 0.06
1 UNC 8-2A 0.90 0.85, 0.50 0.12
11/4UNC 7-2A 1.10 1.07 0.63 0.12

19 4-3 Spring-loaded captive bolt for remote assembly.

*A MINIMUM OF CLASS 2A THREADS ARE REQUIRED WITH
3A OPTIONAL .

1% 4-2 Captive bolt sizes.

CONE HEAD
GUIDE

MODIFIED COMMERCIAL

FASTENERS
REMOVABLE
MEMBER
LIGHT_ACTION
SPRING
: o
THREAD and \
PILOT LEADIN
LENGTH PARTING
] LINE

I

.

Note: Recominended fasteners, 3/8", 1/2”, 3/4", 1", or 1 1/4"
American National Standard Thread
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SXEA A A8 RXEABH | o | 4 | 2w | oo .
33X | = o - AMZ |22 |22 |22 |7

(LXWx H. m) 2 (ka) 289% 2A(kg)| MSM | TSM |Crane

P THTH| &
ASNG oo |° P sg0rea| - | - | v | B | w | wR|om | ax
(0.7%0.7x0.8) Junction Box 50 v v - - W/R | C/H | &X
g”ﬁiﬂg UEDH =2 6 - | v v c G |WR|CH|sx
evice

(0.6x0.6x1) Blade & 2 v - C G - M/SJ | |X
B 5IH RS (2M) | 8/ea | v - v C G | eB | c/H | 8x
(Xo;gigd'ff{) 120 otz 25 -1 v -8 | w/les [coHl|sx
wo og 20 v - v B w | eB | c/H | ex
Magnesia Filter 25 - v v B W C/H | /%
Metallizer Cathode <100 | - v v B W | EB | C/H | 2/%
(1x1x1.8) Anode - v v B IW CH | 2/s
AT - v v B W | EB | c/H |2/

*

B : Bolt, EB: Eyebolt, IW : Impact Wrench, C:
M/J : MSM Jaw, M/SJ : MSM Special Jaw, W/R :

Clamp, G : Gripper,

Wire Ring, S/R : Steel Ring, C/H : Crane Hook

J U
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