R o Q o o
¢

Numhoer of pages 12

i e
o — (
T o B
= -
=
2 g
i
. o .
N s ) <
Q0
) - °
° I
" APy R}J i
U,// Altied (
‘ b N
G P i »‘
- B [daba
) -
o Number of fiqures 5
1
. v
@ Q 6
&
&
-

-DESIGN, FABRICATION AND

“hemiza)

550 Sarand

o N

b.yl o

J. A. Carter
ff

R. T. Jacobs

G. E.*%ingham
\? Q

<

on
»

l‘-‘l',»-
Tadin, s (2%

R

Lo »y;’
B2
u

Street

X

B

MOCKUP TESTING IN THE

®

~" REMOTE MAINTENANCE .DEVELOPMERT FAEILITY

Corporation

10082407

o

3
G

DISTRn;pm?m. R

o

N

[
c

@

oo
o i e 0

8 o B

°
o
)
o
c
.
.
4 R :
- .a >
. o s
a 7
]
s
\‘ = B
o © o
3 fal
5 )
° ]
: 2
[eX '
- s
2 a
o 5
it N
i
e a
B -
.
/ 9« o
2
¥
s -
a 2 ey \5
N a i & 1
by
L
g Q
{ss) = 3
P .
> P
- C&' )
ey -
T T e
ACNT IS UNT o



=

(I

’

™




The Remote Maintenance

Netional Enainesring Labovator Vowa

v
Y

Srvely Tor Fuli-.cale develappent, mogkap

<

AR eeauiremont s Tone b

L

W

seforming vemote nadiing P NW

. B : T P
and remote capabibhiUies gore reoven worls
[ . PR LR TR ~ Lt ~ b
Prosanted o Phis paper s fedn el

' Capald

rose, functions, and honiling titie

of

the NWCF. P

act ity

e

-- - w4 i veseme
o
o o~
~J
T
i )
- : o
v gt
3 [
o
i

s

. PN
{ ML ioac

the [daho

s anstalled .and used “exten-
and fentig of vemetd mainte-

o

Lo PaciEFity (NWCE). By

7 ohardting congents, tochniquss

oY, " e ey PR I
Dicovaar e comstruction,
tien af the RMDT and its pur-
. G N imen o ire oyt _ S
“oan Lhey were usod iR supphr
.
i
) .




: } ' i 1
: . S o 5 .
A DESIGN, 1+ ASRICATION AND MOTRUP ¢I°TLNL[IN THF
A ¢ 2 :
REMOTC MAINTENANCE DEYOLOPMENT FACTLIY ” by
= ' ‘ S o) ’
J. A. Carter, R, T. gacohs, G. E. Bingham )
211ied Chemica) Corporation
/‘ &
- " S }} . Q o @
o F& ”? ] )

INTRODUCTION

Diring concertual dosign of the New Waste Calcining Fariﬂity (NN”F)J

5 Remote Maintendnce Yevelopment Facility {RMDF)Hwas o‘Tah11§h9d at the

= "
s &)
]

Titho Natronal Sraiccering Laboratory (INEL) for full-scale HGVﬁ‘ODmPnt

4

mackap and testing of pemote handling eguipment, svstems iy pethads. and

recﬁﬁiqueg for the NWCF.  Throuah offarie 43 the KMDF, remote handling :

-
and maintenance requiceronts for thevNQFP haye beer ;%t1f19d and :  - Jn
proven workdble tering th}ﬁdvsign“stanS of the nroject, -
. ‘ / - ., i
Initial work 2t the RMDF aw Tuded (2} dwvgfaghynt of ﬁrocess and -
" v .
eluctrical connectars whiin wers compatit le with beth procoss add remote

ey 2

squipment yooiivements, {(b) full-grale mockins for dimension debermina-

Lions, wnd (<) viewing and, e

moasuremenis Yoroopt mum handling con-
g + B

ditions. As faciiity 1‘u1‘n progrossed, and an baitding confiqurations
. M 2 ! =
{F=

and equipmant were defincd and ‘ﬂeﬂtl?iﬁd, full-ncale nrocess equipment
mackups wares Lhen ivstalind in the RMOY for develormond of remcte handl-

i
#

ing techniques.

Specific tasks and purposcs of the RMDF as uscd in support of the
Y

JOF vemote desiaon incYuded Lhe following items.
i PBevelapment of process connecthors, electricas connectors,
handlina fixiwes, equinment assemhly auides and trensfer:
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: The RMOT has the capahiiit\

niques which will be used in a valve corridor equipped with

N

B z
Praaf ot cdiceptual desige for vaive assembly replacement,

0 .
process Filter veplacomet, pump replocomert . vessel spray

N

nozélvurwptatvmfnt and Viquid, qas and solids sarpling. ;
Full-scate mockup and testipq'uf Tit]e Toend (Tole 10 designs
for vicwing "1 rements, space rpqu'y(nwmha, reaches, main-

N a \\

!alnn“11 rv of sunpurt equipment andt hand

oo

ting technigues.

A training f1c1z‘ v&fnr operating and maintenance personncl.

of “demonstrating remcte nandling tech-

T . N
dn electro-

Vy

\ v o
mechan1ca] manipulator, overhead cranes and shiclded viewing windows,
and in prn s cells that will uso master-slave manipulitors, hridge-

mountud m

A
Y
i

The &

(Fiqures

wwde, aﬂd DYOCP s.nq Pqu.nmpnt uuﬂ

or vertical) alomu the mockup wail

handling

Rem

valva lurrvdor 'nklum@ a wa11~mwuntoé e1nntromﬂnpaﬂlcd1 manipulatar {Paf

MOdE] 2;

aloments

anipufators and overnean hoists

i A ’ .
b NESCRIPTION - . .
1
W e~ - “ X - ‘ - s
RMOE carsints C'/lwb genara: tesl ereas. One aroa is A simu-
i " = . g

/

X - o
Tated valva cof wowhare mrecess valves, mebers, small onumbs ans
- o
filters may, b Tacated ror 2ccessibility ang visibility testing during
- ~ % . K’/
veplacement hy remote nandi n equipment.  The simidlated corvidor g
M = if
i

W
@ Y

12,7 om0 000 08 Wi, which

T oand Y-y 18,3 m (ﬁﬁ Fty Yo,

(a%5

01

i1 and still he/within the reach and

capability of «the romote equipmers.
ote equipmnnt and auxiliary support de

atc

00) 1*9d 't 68 K q (]&U 1) at Thﬂ hand with the manipulator

in any’puait1on. ATl manipalatorauntions are g]ectrical)y
o A

allows an effettiww~mockup wall peiaht of 10,7 (28 ro) ana 3.0 m (10 1Y)

be placed at any lesation {horizontal

devices acsociated with the

i

N



g

Fiqure 1

RMOE Vaive Coveidor {Valve Mockup Section)
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Figure 3

RMDF Mockup Coll (Bridgqmmaunted Manipulator)
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These §upp0rt

s pasily moved to a position that gimilatos a cell design.

master-

evaliation:,a CRL-Mudel

WY and an

‘a handling capacity of 45.4 kg

©

(129 in.).

invalving either

The h?" ' \)\}C ~Hiah lt"d

Gn

Tard srrunes s
AVIRCLITUIC L aon | { \.:

e,

cwertica TiTD Gapacetiy of

NN R\

G NS00

oon

i r‘ej-‘f

meckun cell Ay’
: R

area

as needed

Talevision

fore handli
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HONd P tors

SRR« - O

extoanded-

carripsae

~nount o
nd may he

ANG U'u.

cameras o

for oach

B} - -

frames are mnuntug“on movable platforms which can be )

de models of

I

slave manipulators are ava:]iMTeyin the cpll area for tpst and

h

J which has 2 hand]ing‘ravacﬁty of 9.1 kg (20

n (132 in.)

1100 Tb) and an exuended reach of 3.3°m

raach of 3.4

CR[—Mode1 £ whwch has

I

These units Drov14@ the Linab1.11; to porform checkout tasks -

o

nuu\»ufe or heavy- dufy hwnd]wnq requ1rem~nts , s
-arm mahiuu1ato* ( TaR Nodﬁl 700&4 is

single an

~

mantoulater.with a oot m \’0 ft) T.!”'(Oplﬂgﬂ?y&?, °

Tator unit. Thﬁ m1F1PU]d

t&{ﬁias T

C Disign capacity of the
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and

TP ’ ~ . =
Gh308 kg (1000 ).
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handlirg techniaques. As a,recording system, fhg “videc
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for raeview ard problem.soivirg tasks as we 1 s’ for Lo

ne cterator training atds,  The (Fiqure 5) con-

TV systam

theoem aun wide angle voand tilt cont trol and

fens, pan
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tosting and evaluat o, With Lthese systons the canabiiirty is available

for doing close alignnont work o5 wedl ay aeneral swverilonce and

dtordi na.

Mockup testing in the WO has not only, provided “U(! desian sup-

= ' . N . n . .
port, but will aiso provwvu iho basis for nev&lopanu aperating proce-
Jures and plant chec uouf and srﬂrtup test nrnrodurLs Handlina proce-
dures developed ducirg mechom testing wit? be vefined and {ssued as
_ _ o

plant pporatine and maintenance manuals, \
i

‘Ancthor e3ualiy dsiportent wse of the mochup facitity is training of

Uporalions and MYt enance persennal, npthe RMDE, aperators may become

) \
© \/ 3 / "\ 1

familiar with rosoto kandling equinment, porfect”irdii g techniques and

Levin i tull-scate plant aituaiinns o radioactively cold cnviroement,

N

Foilewing NRCE st iup, p‘wnnrll piant conditions could be simulated and

et
ENGS)

k_,

N

: ) - L
tniutiong Lo upﬁr‘t.wn‘r :Lfv:fkvwlﬁgﬁJ alL o the rociup facility without

paing costly reodootion wuuiawun;?anﬁ Fasititios, This carability will

2

Qa0 suppart wed ialresoe the NWOF nectyean tima,
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g : y - , _
During the three vlar of dte exictonca, the RMOF has repeatedly

\s\'\, . - . . oo . : 1
proﬁé{31ts vaiur in ainaltizing design concopts, r:nvwrx enyipment inter-

face recuivemenis, andg doveloping new ideas and approaches to ofd prob-
Tems.  Spuciyic cont= ™utions notained frap the facility include final
s: ing of the valve corridor end process colls, acceptance of recom-

mended process system conpnnents, positioning of viewing.windews, selec-

tion and 1"PG of remain andling ~nu|nmnr., development of mainlenance

Y [T
Ltochatques /ﬁ;;\:F\\ forlremots oquipment and iaput toe dasign

N
> ‘l\\\,
end location of ceil \nrrxwaj}. K&

et hods,
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~Along with detailed process systoém-and facility deelsu npmute Ca -

«  mockup and testing is a tool that if used prnpo?ly during the design

&

phase of & project can provide jinformation and data that can be obtained
= o .

through no other means. . In wddition, equipment, materials and tech-
. ¥ : "

~niques developed for one project can be” Used on other projects to gssist -

4 . . T C : Y it
them in solvina probiems atsociated with remote methods. This is es-

a

pecially true of the RMDF. Gyliié‘VEQGatjli%y and“capability it has and

. 1\~‘ P . &S . uﬂ . L. : ,—57/
is provw@lng suppert to approximately,five other INEL projects.
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1. RMDF Valve Corridor (Valve Mockup Section)
2 RMDF Valve'Corridor (Filter Mockup Section) )
3. < RMDF Mockup:Cell (Bridge-mounted Manipulator) ’
QT A 3
« 4.,  RMDF Mockup Cell {Master=slave'Manipulators)
5. TV and Video Tape Units ¥ .
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