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SUMMARY

I .Project Title

Operation Technology of air treatment system in nuclear facilities

II.Objective and Importance of the Project

The air treatment system in nuclear facilities should be operated for
protecting the personnel from the contamination of radioactive particles
and for keeping the environment clear. Therefore all kind of devices

composited of the system have to support technically for their normal

operations,

III. Contents and Scope of the Project

The performance of each device of the air treatment system in nuclear
facilities was estimated and reflected for the system operations.

- Theory of system

- Trouble and maintenance of system

- Measurement of air velocities of blower and exhaust fans

- Leak test of HEPA filters in filtering system

- Measurement of pressure difference between the areas defined by

radiation level

- Maintenance of each device of the system

IV. Result and Application

The results of measurement of the air velocities of blowing/ exhaust
fan, the leak rate of HEPA filters and pressure difference the areas
defined by radiation level were reflected for the operation of air
treatment system, and they can be applied to the PIEF as well as other
nuclear facilities such as HANARO, IMEF, RWTF, and so on.
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Table 3.1.2.1 List of blower and exhaust fan in PIEF

7+ WX T (o) TP(2E=YH) | ¥ 2
blower 015 BF 01 100, 000 TP+40-1 5573
blower 015 BF 02 100, 000 TP+40-2 =5y
" blower | OI5BF O3 | 50,000 2z pae
blower 015 BF 04 50, 000 SR7pEY
MUP 015 EF 09 31, 000 TP+40-3 JMEREY
" 015 EF 10 31, 000 TP+40-4 . "
" 015 EF 11 31, 000 TP+40-5 ”
” 015 EF 12 31, 000 TP+40-6 "
" 015 EF 13 31, 000 TP+40-7 "
” 015 EF 14 31, 000 TP+40-8 "
DUP 015 EF 15 9, 500 TP+40-11 "
" 015 EF 16 9, 500 TP+40-12 ”
FH 015 EF 17 34, 000 TP+40-9 "

" 015 EF 18 34,000 TP+40-10 "
roof Vent. 015 EF 05 1,200 5573
samitary 015 EF 06 540 "

- 015 EF 07 540 ”
2= 2] Al 015 EF 08 600 ”

- 10 -



Table 3.1.2.2 Specification of blower

and exhaust fan in PIEF

F5 -4 557 w571 vl F7] vl &7
Aok (#1, 2) (#3, 4) (MUP) (DUP) (FH)
o] Xl
¥ A | 3Ry | &Ry | dusey | dusey | OEER
(o]
ol;q].e‘k.s._:_
n
(RPM) - 3,723 3,723
A4+
(RPH) 1,750 1, 450 1,450 1,750 1,450
I gy
R
(o) 100, 000 50, 600 31, 000 9, 500 34,000

Lo

=%

160 160 250 300 250
(mmAq)
bearing A= | 2 6316(531)

No. R4 AAY 6315(ntz) | 031 6316
casing Ss41 Ss41 Ss4l Ssdl ss41
material
impeller AL AL Ss41 Ss4) SS41
material
shaft S45C S45C S45C S450 S45C
material
housing . .
raterial GC20 GC20 FC 20, 2bearing lunit type
inpeller FC20 FC20 FC20 FC20 FC20
boss ,
impeller
diameter 1,400 1,225 1,030 620 1,050
(mm) -

FZ71 e A= W = &g
g2 97 | A7y | FAY | core-se- A7Y | CTY-6-
& 2] 127 127
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Table 3.1.2.3. Specification of motor for blower and exhaust fan

=
TH | 2z £37) WE7 | s | )
(#1, 2) (#3, 4) (MUP) (DUP) (FH)
A}oF
2EZ 7 2E g CTY-5P A= CTY-6P
AZA A Ay 24y -10” HST 6S -10"
V-belt - - C130 ” C125 "
S1z2e
A= (A1) | 12 18 36 22 40
=3 (KW) 95 37 37 22 45
frame No. 2805 2805 2001 55
bearing 631727 631327 6312 77 6209 6313
No. 631477 631427 6310 72 6310 6312
RE Z3 277
’ 0
(k) 900 250 340 177 34
2 &
Has 1,750 1,750 1,750 1,750 1,750
(rpm)
RE&SE
12;, 23 Fheiey 228 | =3y | 239
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Table 3.1.2.4 Material and dimension of blower

N3 = L 2y A & 2 2]
1 non-return damper SS41 t 3.2
2 fan casing SS41 t 4.5
? 3 cover SS41 t 3.2
°© 4 motor - 125 hp
W
e 5 motor base S5S41 t 4.5
r
(#1,2)| ¢ suction cone SS41 t 4.5
7 air(spring) mont fiber stone -
8 common bed SS41 37} C-150
1 non-return damper SS41 -
2 fan casing SS41 t 4.5
3 impeller cover AL t 1.0
4 insulation artron t 25
5 lock nut SS41 -
b
1 6 blade ACAC -
o
W 7 boss AL ¢ 650
e
r 8 frame Ss41 C-100 7
(#3,4)
9 angle SS41 L-50
10 suction cone SS41 t 3.2
11 air mount fiber stone -
12 common bed SS41 C-150 37}
13 motor - 50 hp
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Table 3.1.2.5 Material and dimension of Exhaust fan

M| & 3 o 2 E RS I I
1 suction cover SS41 -
2 casing SS41 -
3 impeller SS41 -
M 4 impeller boss FC20 -
U 5 bearing casing FC20 -
p 6 bearing - 631576316
7 shaft S45C -
8 ‘motor - 7 50 hﬁ
9 v-pulley FC20 C5 x 127/10"
10 v-belt L1t Ry -
11 belt cover SS41 -
1 suction cone SS41 t 3.2
2 fan casing " t 3.2
3 impeller ” t 1.6, 3.2, 4.5
D 4 impeller boss FC20 -
U 5 bearing casing " -
d 6 bearing - -
7 shaft S45C @70
8 grid coupling - HST 3060
9 motor - 22 KW(30hp)
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Table 3.1.3.1 Trouble and maintenance

method for fan(lubricant)

A Ao 9 : ¥ +

Fdfold | | 48| R AZ] 0] AE| A

a9 sele | 9% salng| wal ag| v
w2 SigE T
%EJ-I?_% [o] (o] ['o) o) fo) o E_%.
A8 &9 @A | o o =
- A
718 €% o z}]lgl
— 28
2/2&8 ol o 0 24
%EQ‘ %E(} (o) fo) _:.11}“
Z7
JAEY o 0 43

Table 3.1.3.1 Trouble and maintenance method for fan(impeller and casing)

Ghd 3 5 o B ¥
A | HP| ]| dojl | FA| A= A (€
B | AA| A | A | B || & |[Na | A
B | G| 3| Fol| elel | ¥ | & |AS
2¢l Ho | Zol | =M | BAM | & | ¥ g
e,
ddEa] ] upRFEA | o o o e
a2 w& o o o o | o ”
Adde g¥luE | o 0 o o | o 432]
AMYRA 7P| e
%é; ] -]u} [0} [0} 0 (o) (o] ]
2]
ool Uy o 0 0 e
9538 o o o o %
FUES] HEF 0 o o 0 24
23
BAgAWHA o o o A
olEF &4 o o B4
™ x| 32} o o) A
=eele] ¥ o o o | o |ZUY
— & A%
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Table 3.1,3.1 Trouble and maintenance method for fan{casing and boss)

A 5 of 4 2
4%
of 2y
AdF | ¥ | Hu el | FA (AR |4 [de
e B | WA | el | B | B |old | & M
dd e | &gl | &3l [ Fol |eo] [A | |A%
Hoj [ Xo] | =M |3 | & ] EZ
REE: 0 o 0 §§€ﬂ
&g 3ol CRb
BHBE A ° Az
A E% Ch b
Azge | ° ° ° g SES, ES
RAEF | o 0 o 0 78
AR
A= N
shejata | © 8% 7
Edste 473
A ubate] o olH
Cat g Az
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Table 3.1.3.2

Performance test and countermeasure for blower

Absl | o= P A = ke s B
BNFF Y I us |aws (A
;’j % Ab oé A} °l 2
T |=m | e (B | o A
i = I I S < n}
o st |& | 5 | |2 o
'C].\_ o,“ E“ }\]
;3_;"%2_}3] o| o o] o o H A3
Fd7kxe 7ol
exeas | 1% ° ° | gz
Alo| Z =
sagzex | © °
Ao B ol| o o o i’%“ £
ey, FHol
Ao ]2z | o o B A
23
1
;l%—‘i'i}n}g ° - el 2
A ukse
2;}3 e o 0 W 7
374327 o o Z 7]} 7]
5 = 8} Bt
ggiﬂ 7] o e
AL EF o o o o
ij—?x«]ﬁc}g] o 0 o] o)
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Table 3.1.3.3 Trouble and maintenance method for motor
A% AF7] A | Hol® A 23235} 7%1 =
J‘l-]_‘ )
el «lalxlal?) ey
2l =|F 4| = 7 N3l s u}
st ol | oll | 3| &1 7] 2 o] o 12| 2
o | T | A& Q| | T2 o]
A A| A& |el| 7| ¢ 2l
o | €l = < ALl Al =
Hd Al ollo]| o <=
[¢] o
f{;&:}i olo | o BRAYH
2LEe =
LH;;]; [o] (o] o] (o] (o] o) o} (o] (] gi—";‘%}‘o
29t o | NE EJAE
wEART sloky 7
2 r
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AR E= a2 3
slxga | 0% |°1° ° 17z Az
APy E= o
SEHEF o|o LR
Ld¥= ¢
£ ° °l° NEE WA
ARnEH . 37A g
2=} g 7fZ
Al ”
7t2gl °
Algd e ”
M7 °
7155y A
o] ox} ° © AZ7] 2
ARRHE 4 715y H3
o] zhej ° ° A%y 2
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4. 33718 4d5Al8 W ZBAL W (KSB 6311)
1) HE& e

o] FA2 «=u|st o 1.1 JAHEFI, FFEFTV. ARSI F
(013} $£F712 Bk )L AL - Y FIE AMEt FAM st A
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(1) 371 Jefy

Pu © 2712 Atk 49Y( kef/m®, E= mnAq, Pa]
Py, = P, + P,

P, th71¢ [ kgfim?, E= mmAq, Pa]

P, 3719 AolA U4¥ [ kefim’, EX uwwAq, Pa)
T : Z7e] Ar) LE( K) T =273+t

t 27 =% ( °C)

vt P-TolAe] 3718 ulAA( m®/kef)

R : 3714 7tI&R s ‘

R = 23.21 [kgf.m/kgf + K] =-mmmmmmmmmm oo (9)
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1-0.3184 5=
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23) EEFY el ol F718] JtAE4 R 32 29.44(289) =
gtk o] 2 2% -15 ~ 40 °CY tir]o] ALl x Futsict
(2) EF FYLE
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3.1.4.32} 1% 3.1.4.49] wjEc}. a2 3718 &
U] FAL ¥ re ulgtogRE 1D De $379]
A& )ol4d dolx| A st= Zo] L

(a) Le|MA8E AL B

Fig.3.1.4.1 blower operation With discharge duct.
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Fig.3.1.4.2 blower operation With both discharge and suction duct

Fig.3.1.4.3 blower operation With suction duct.
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(b) F& $8719

>3D _

e musy

”.cpvué)i

Fig.3.1.4.4 blower

operation Without both discharge and suction duct
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5448 Ago] AME3te 71t 1 E W w9 ¥ 3.1.4.10] wEch
@ $571 AL € $3T7] LY 42
371 AL Pr R AL P thy 4o i&sich £330 AY ¢
S5 UYL $7] FUTS EEF uyo| Low 1 Sw AL Ho|
SAETE civk okeu] 1,038 24 FPole FYF B2 SYxE 2
#slojol 2t
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pr = bp — Pa-(bo +bp) — (pg+da) ——-—------—--=mm--mmm-m (14)
bs = br — pPa = Do —(pg +Dp) ——-m--mmmommmomoomoemoooooo (15)
Pe = hg — hp + Dy ——-----m-mmmmmm oo (16)
bPa = hg — hg — O —==-=-m-m—m—mmmmmme e (17)
L L
Ay = 0.0ZSﬁh,ﬂ A, o.ozsﬁz—hﬂ
Table 3.1._4.1 Symbol and units(continuos)
1 & 2] n) Tk 9
A, Ay Y d EES &3 AR iy nf
AT A | 87 YT 9 EETY vl f
An, - eeluls 2H] Y Foy HAY o
D, D Y 9 EEE SFAJRY A& m
d LelyAgte] Y I AAE m
e TR ™
hq &3 TE T4 VA mmAq(Pa)
ha, hee | Y N EEF SHUE 548 3334 mmAq(Pa)
hy, hy T Bl 28 Tkl FFA mmAq(Pa)
| SO AT A G B E e AL,
L | RuEENAS 587 897 % £E7 A8 &3]
P | = Ao
LL L | 59, A¢437 59 @ 3437 59 kw
P, P, LzzAzt 2d gl 2Fe] Ao Ft mmAq(Pa)
Pr, Ps 5371 é"'ﬂ g 9 He) BY mmAq(Pa)
Pn. P | 4T $571EcAY 2@ ESF $3T71d0 A mmAq(Pa)
Pa, P | YF %7@‘“’5“?} A E&3 4371HY BY mmAq(Pa)
Pr. Ps 37 Ad 2 Y mmAq(Pa)
rnore | S8 AU 2@ E&F A mmAg(Pa)
P, Pz | BUT BY W EEL H mmAq(Pa)
Pa, Pz | 8T TY W EEL B¢ mmAq(Pa)
Q, Q FdF+ U ES 2= ni/min
Ro e]]o]_'r.x 2=
Ti. To $F7] FAT U EEF 7Y A 2% K
Vi, V2 ¢ 2 EES SFUE U FF &= n/s
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Table 3.1.4.1 Symbol and units

7z 9]

v

Qo

Qn,

7 SEB2 3719 <ol AHY FA

kgf/nt

&9

1 EES §F BEJH 39
A |

Y1 72

REEEE

kgf/ i

7n Lelyazt 214 F719 S E FA

kgf/

4. 4 | BY U EES SF JE2UY SA oY

mmAq(Pa)

Z718 s3] wE AT

71 7s AUYEE U Y S

N QU (AL 2718 Aot 1.4028 BT})

=

n'/s

&3 B=2U 37 U=

kg/ nt

pr P2 | BY X EES Y A=Y 7Y U=

kg/ md

P WA B YAFIY UE

kg/ i

A=} o A

2

371

P, | of

)

s | S8 BY

| B

« | Y
23A

n ial w2 zto]

, 3718 Fd5 W keya
' ]9—1)

=714
2 zﬂal)

FUE 2 oW
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® NESWE A 2S

hy = ;(h1 + hy + - -+ k)
_ 2 o
- 2g7( 2 ) ___________________________________________ (18)
u=—— (\/_1+\/_2---+\/E,) ————————————————————————— (19)
® Lz ﬁléﬂ?z—% AHESHE B¢
_ _ o6 9 o9
ha = g (6 DF L= 5 (qa)) (20)
— 2 - 02 ____________________
he = 2g (6 ) [ = (6 )?] (21)

Apgrtefol] A zgﬂﬂg A3 A ASot B2 FYT FBL 7}
A $E71(F9s 33U &4 goe Adunt), & AR FeE
*F%%EHOM E2TTE JlAlE Aol oisid FYFUF vl € Q= A

F719] A E&7] AUz E2TY 5 o] Mk o ALol gl
H e $57] AL ESTY Yo EA),

pa =0

P, = pp = po + ba

b= te ~ ba = be

AEEelA AV e $E7] ARRNY A3E B4 UAS @
A 9E A9 $3719 ALe FATY BYeT BATh of 29 $37]
o Age FAT AL uholus gelol FAT SUe A gdod 7Y 4
qich

be = Pa

Pr = pp — pg = Pg —m--—mmmmmmmm o (24)
b = —Pa == Ppg + pay —mmmmmmmmmmm e (25)
b = T (- - = & (60A1)2] ----------------------- (26)
P = B= (6 S L= 5 Gy )M e (27)

A el FUU BHBY FFHS X $E71004 Iz} 1.03 o]
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slllde BTt E27Y SUL Prin BRI, EET AU 597 3
A7 $57) Aol BTk o] B $37 UL E2T 334 YT 3L
AolH FYUF FUe WA go® 7Y 4 gk

AgElolN FUBH E2T VB A Yt A9E AUEETleINE 3
W(p) hool AR, =Y EBHFANY BU(5)2

® 3717 e
@ AEST o7 A9 A2 e The Hol mEch

h
Q: = 604y, = 604, \/ 28ha ygoay | Ay (28)
71 P1
Q = 60Av, = 604, ZEL (60, 28 ] rnmoeoeocieenea (29)
72 02
EE " Q& FY N QoE #idste AL vhi Aol mpErh
A A
o = D vagia (B2 Vogeig) oo (30)
P T P T
N = 'i'z“‘ﬂi1 ‘T;‘ oy = PzT‘f’ "f;— """""""""""" (31)

EZF oulrt 1,03 ol3td ZFfells o, = 0,2 Frh
® LzlmAtto] 27t F9 At&2 thgol wEth

Q, = 60e, ceAv, 28h, [ = 60a,ceAv, 2h”] --------------- (32)

"1 o1
Q; = 60a, ceAv, 2%’:—" [ = 60a,cehv, 2; ] - (33)

EZ 3% QF Y 7™ Q& Bl A2 i Ao wErh

Q = el r (B g ] oo eee (34)

© &% & A3 B9 &S vhgol uErt
Q] = 60(101‘1,, 2‘gk_” [ = 600014.,, Zh” ] “““““““““““ (35)

7 Py

(4) 4=, A+ @ F7|8 &= - ¢go] tiE Y B
ORR = i b
AT 714 WEZE AY 37 452 U3} o Afde Ad dXE
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The Aol whet 2Rk
A2 A B = Y 271 B

A3 Ay £27) AY B $E7] AY = ( "”) x (AW 2719 AL &

E7] AY E= BT AQ) -ommmmmcmmmmmmm oo (36)
2132 7 27 59 = <—§g> x (A8 2719 27 59Y) - (37)
AF A & 59 = (L) x (Y 37N FFH) oo (38)

FAF71A18] & = AP 79 &
oo ¢ AF 71A A Y=( kg/m®)
oy ¢ AF B8 UE( ke/md)

@ HASI e A
$3718 FAYASE(2) o182 HASE(#)2 AYUS F$ 2 A3} A
2 theo whe} ghatgicl,

37 Ha%e BY = (AW Base BAR) x (L) —ommmommmmoees (39)

#73 ¥A $37 AY B= $37] AL = (N YA+ $37 A

R D I G (40)
) Ay QA= |

@ AW A $571 A8 4AEY $37] 4% FUEe] AP

@ N@wE $F719 AzAW, YA ABAL, WU, FEAY, 37
g @ olFo] thY AW 44, AP W A, 53 AFPY 33U
A4, AR G9Y, AP, Al A8 FIA BE UF7l] B AY
e BAur

® HEFdol FEYHE BAN AL FHE BIBS ABFHOE B2,
#27) e Bx WY 55, 2E, NI+ 5 ASSel EAU

@ 23 U7t T Be A9k o5 AR ¥ ASIUE w2y
o 7lqech.

ol L7t FHLE Hrt W& ul ¥ FFo] §e At 3o

o 7] LERTH40 C oY ¥ BE
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)

® zFol Aostal 4] YA o4& B¢
© 7IEl |57, AFHA Tl M= FL22 ABHA] = Aol
%

ol.e.
RE

o

(6) AAbgY W 2% 71&
O A=
$371 AY == 371 Y % R, 55, Adme, 45 4
el
@ 37 AY E= $37] A B R
+371 Y Ex $87 Y 2 TNV SF AN UHIEO® E=

2P 7@ &3iA 2P ).

BFINE @ 57 AU 2= £33 BY 2 FUI1Le H8EHATT 583
Agxjo] glA] & APl FB 437 AY B $37 BY 3RS
T+ Z71% oldolojof it}

PINE @ : $87 B B $57 Y 9 F712Y LA
53] AgEE Z9de 4% Fddo] thyd o= 20 & wFKA| Ao Urh

- 3 43719 A = $57) Y 3Rl 8 314 100% o]
3, 110% o]slo]ofo} icl.

- TR 3UIRY A e Aol AR 457 AL W £571 B
100% ©o]4}, 106% o]slojo]o} Zit}

- ojg] PRt X ¢S Bl NoiAFHY FrIH AFY AMoRA
&) F71%e X FB F7IFA AFT F1RY A= 25%0)3ojojof Tl

® 559

28582 33 I 4571 A% Y& 2siA| Yolor

ch R AMRSHE AR AFIA(FE Ee dAE ARTHo] g Bl
I AEIA) A $E719 45IHY 2PN FrFeME 2AFA] o
otof girh cTiRt ARG FriFo] FAE A URE 2P RS Hel ¥
AZE Aol 78 FUIRNES AT FIIFAM AFFYES 2AyslodE AR
o},
5. & - uwiE71 AP
% S 2L wolR Y upmret 2R3} Eut ozl & - wiFTlely &
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b Mol daha WATEI HAY BES BE Mol AR o]
A 3% shotsted ciNsiop AW £dL ¥ 4 Ytk

1) ng,’ surging)
- F oM $E5FY H¥Yo] AW FFo| A4S o=
%ﬁ‘ﬁaﬁi AW, FALSEFLY FRAA %1’-413} *& of 5"71—4 =
T4 Asol Wl ELIY &
ML "ohe Wl tha3 g
(1) 37350l 8le 54822 3t Wy
o] ¥hiL AAZTE TR Holx & FHFOR LFSFEY B
ARE € 4 & 3 @ubsiA i
(2) W& UEo 23 Y
£ BUA £ B2 £33 YRE YEse $5719 ERE A
FHos A5t M Y 4 itk
(3) ¢ ¢ FUE =Fst= WY
%% 4 -uiE7o FHEEn 59 e FYS =2 s F4S
4 FPEHoE Y ¢ JLEE AYHAE 4FTYFLE WolEd 4 Uk
(4) ¥l ZEE T
EQFol HXE WHE A=Y NAHES & TygRoF AU 4 9l

ra
°
il
rr
fin)
2o,
.SE.
n![o
X,
oN
o,
.ﬂ,i
_?L
A

to] Zasing Ae WY 4 dck

2) 34 (rotating stall)

A4S F2 FHYM dojun U difeld e A&LES de
A AAZ dstEA A& Y9 REE AY ol vy K27 P304 He
otk o] VAN N WA FarolN dojuin o] Aol EHEo|HH
o mhEe fle] Hrh

o] HAS ZFHAME AN oga Js& o] pachgeolA] FHuigtel
WS} 1 o]Ate] mach47} FUiEE Aakzte] aste A ASsiA o
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ol Yalye o

Heh ol gl $2 TN FFAus}
| golx@ izt g7el F&o] Sl 7t
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A2 dE=

B FHE RAS IE Ul wel YAHE, ZRUZ, ARFEE 5o
2 EFHY, F2 A=A Lol AbgEE dAE Eoﬂ AT o8, AR, 3
oA W AP Foll chsfiA 748

(1) =2 dejo} 2=
-’l%‘ 2113 Fo]l 8 ©2 94839 871 2 Fo HAAANE &7
el B2 WY (centrifugal force)ol] &3l 7tatalel 2 Z7}lsh= ¢tol &

hshe whE SARY Qe Wol: Telstel 4We ol Ao @
AH A shgateieh Yol AHHLh olett YL 2V o] yotnl

FAl¥ol B dstol Nr} olFo] Q& BRI} AT YBe} 87
& Wsl" og st AHAIA HA 7] kol HAY EFAZHE o
23 FA4SA "ok olgh g W 1§t} WY 8] tile] Aol
(casing), ¥AsHe Bl Thalel HA3h(inpeller), 2237 34 ¥ FY
o2 749 Zo] Yz Aol

Fig.3.2.1.1 Principles of centrifugal pump.

dAE=e] 718 FHR4E HAx, F&, FZ 2, R U k{4,
T4 X](bearing), &8Ax](packing and sealmg)i FAa5HY, ASE:E F4
I, HdE=E, £EHeE FHHL)
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@ HHxt
A xHimpeller)+ U5 UF é‘l(shroud) Alolofl @ Ze] gixH A
€ 713 FAEANZE U-HH &7 LHO!W neEH fAGoA HAxIE A2
24 o2 HE faje] AYxE B 7}’8" A3 /Y P840l
gntzo g HAXIE= 371A Y 71—\%%"511& thpoizl=d], AFH 4y Fut
ol ol A& WY, A FIlo] ¢ A& Wt ALy, AFHESL Fo] 9=
A& ygoleta stoul YHNEZANE P &Gl WP FBY Az
7} A=At
HAx s FRe JAIEe] €03ty FE EHo| njnY o] &
2] detie AHLE BES AESHA U LIS astAU 2] 4
& GF3te Bvde MEE2Y AALS 2ol =R et B2 AU o
t B Aszgo] dAURE FHE ARESIaL LH*"‘é
o] Wagt Ffols SetAEAE AMSSH/| = jith

|

(<4

@ %%
Haxiel M= AT glom WE o¥e] gk Ao 4
Hold Sde AWshAd Hrh QuFd F3e AzE AATZEVLZ

(SM25C, SM30C, SM35C)& AR&-31m 2]dxje] gt U AL A=
th

® 254

A e sYE oUAE Feun ATHoT REUE BL
Rold $&¥ HOF Ml Avloldye FAUY 1 Y] &F Foz %
4% A 7hs GoiRIRE o] I FAsHs ool Bol AR Yt o
2o] o7t S8l AU U e Wee ATt

@ A o ot .
el Zl (guide vane)E I AXZTEE oYA|E Hoia F&3E FAE
AR xSk 7Red A7 HAXEEE Fois GRUA|E Krt o
&0 YUY AFolux] FelE WB/IAL £ YA E I3t 4SS
gt dubze g 3R] glouy 543 GANAE AL /FHLR o &
2ol o] wel ALY ZA=F HMNAIEFE sh= FeE Ak uZlolA
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o] +£ 2% HAAe J4no ¥ A AAsld AT 2(#)7 HES ok
HiH of] 9} Al (vortex chamber)E I A x}o] &7 upg Edlo] wix]H Tare] z7t
L=

® #F9%3X|(bearing)
Hxo] EA(casing)E FUI FFo| WHF HAEL 93l x|AFHAA 4=
UE 7IAIY 242X FEFA} cjEo HI o AR FAES F4
o2 YRt Fof HelHE XU F9 TS tBlEF Trl

® &2

FZo] Fold e BESH BEolM WX 5ol UAy} YRE AEE
A& WAsy] AL AALLZN QiPes JdcHRE AMgstm glon,
LAY AvE stazt T vie W 2R U (nechanical seal)& AHE3ZIE T

vy

g BT 2AS 34, F AN Ut 9 WEIel e
T FES FY 99 Sol ATHAA FAHE G FYHAE B2 €

dF Ul FEWH (foot valve)Z} -‘1"—’3‘—}5]°121 glorm, o] Ui A
B (check valve)7} Fx|Eo] QlojA] el 3ol ’8‘215]‘“% ZBgeol FY
B2 U Eol 94F3ts A& A3l FYHFEU] Eo] rrEHE RS
gict, FEwH o= AEe|Y(strainer)E F33l] 1 o%’.‘—-li’—l
W gl v ol Et FaeAQd X ES FUBE diF FAdl AR
AE ] F58 Y (cavitation)E k= delo] FHIIE il

&8 :
oAl &) Q=0 Festaal s ROE JANE FETI= HEO
th R} S22 Alolole AolEMH(gate valve)E ©ol HE AFE uj
£ vHs] FATPZHAERA) A WBE dof 285 E F34E $&UTH

(2) dE= A7)
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HXo HAyls FUFAZN $2F740E A=Y A= &
o FYF7°] 100 mn, $ET70] 90 mn Q1 WAHHEITE] A7]&= "100 x 90 P
I X

FrgAM YEE FHLE 3o FYUYUoRRE $E24driA
T3 gol& A 4Foletx ¥}
® A3
AR des l HE7L fFAE oAl A=t =3 Fojg A= §
A7t Y4B $E28E TEI] Il upAAYE ojAY U T i}
FERith 23 $EUL S RE £ WESlY Sl st ’&-‘?‘r*’i‘ri—’i’—"r:—
= gxz7t dgsliolyd Foo] Hrl o8} T2 =& ALY + U= YUes
BEE FHLE 7Fs¥ 7171 ¢Aol FH4AS AFA7, $23S Y
AE Al 2z A7l 2R ¢S AAYshe whyoltt
© AYAH( total head)
BES XU G4FA] AN Ao diziy $BES g, FI9d
B $EqHe] 2Eg3ls dEe 4% p, P, FYUEY £EHAMY FIH
G A% 0, v, BUYD R $2VE U AN SUSFEE p, AR
HEt 31, ol FFFA Al f5o| olFolxA sty eyt AFA LS

o

P, — P —
= b 4+ S H @ FelAT,
® %%
HZe| $ETL TN Yol WIS RE 43T goe) Aot &

£UAF YL HANE UL ¥ $28 U Rajmz gr: 9
E T Ve Haxe vles s E th) FUselals

A7 g0l Uk VAR U $24%F vk 2UATe} aguYE

$ao] 2 LAMHNE AU, YiHow HANE Fasi:

2 $292 ulE ¢ 1.02 ~ 1.10 BE7} D

$2% L WIe| g AFY wE 4§ $EUE AEsiojo} wr}, W

B e
g 3& i
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8% 9 o4 AP T RS e o

@ 7 BEE FHey A9 20l HES Yk,

® FABeld U4t 41 T 82 A7 FTh

© Wxe] 7 BPolA RF e ol Frh

@ ZulAg stk ofu] YR £gYOT Yok -

@ % HSl AW AT i 24§32 A WA Hol FHol
ok,

@ Bz HIS

I A4, & HAAY HA4E BASE Pl 2712t Ark

® AT7I9 qAst] ALY ol BEY FIAGE £ Anslel B2

o 5148 Aot

Cp i AFNY S
£ AKY Fubg( Hz)
n : SIIGE( rpm)
A7 Sr&EE AB7Y HASLE el Jloln 431 Aefe] ol
2o H@soltt,
AAE HEE SAY o= F3171 47| wiie] my(slip)o] H7B2=
AR3IAoll = of 2~5%2] |y & 3eslof 3t HA4= ohet Hrh

N = n(l- 1—21915(1— —_)= "},

0 = 100

® A2 ¥AAS AS Al I YyAxe H4U vaYA=E 2o
A ARSI FHH G0l &L HALE Al whgolth o] Ffoe= HEZ2
Falzl Sy FPollA FHAxte] HAdzt HZ Hio] il AHS Wl &S
Higto e 3 H4E AsA Hrh

Balol 2 we) A Lxol st ERFIIY oS HW PEHOE 37
7} wagstsd] ol2et WAbe BF WA (cavitation)olet sk Thet e A%
g zduc)
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(1) 253 A%
71E2] 8233 Tt &AlZtel MREERE Ol 23t FA Tt &3l
22 JFo] #utE3 e
(2) ‘853l
g B2 HAx 2l 3 st LA HER HAxhge
freol Antsiza 43, &E&, {5 ¥l FA3] AsiHct. ol Hy2
28 B2 YAU vjadAxr F HEZALE & 43S wErt
(3) Ao &4
21 AL HuS AL 87 olUzl 53] A9 {HLEY FEL
FUY Al YPLE olojA Tl 7] wiRe] FFUAl WY Az F
At A= 22 I3 AP zeshA Wl ‘

2) =48

A K531l Sl ¥R BoAe WRE AP &2 F¢ A
43 239 &FoluR7 gy x]|2 Ml wiEel wWre] 2l 2 HojA
38to] st o] 2t dYe ARG UF¥Y AuLEEER AFHY AR
= ¥slo] A¥sle] thA] HEoleE: S HHEIIo Y WHHE 1A} H=E
9 HEE ElF3ts 84S WA (vater hammer)o]8lal {Th o] VA #
242 f&o] nETE = WHE € Ao BETE FAsl dE= A
U WEE n33hs = )

ARG YA 2= A}ty F§ Selold & MRt AP AL
HS FX3IES sta o] A5yt ol $E8UBE $&F 7I7lo] X
3le] o] MEZ AN ¢S Hojdh= gl A=l it
3) W8

HjBZH AN $EUY =Fol £271 QoA FBREAS +R8 Tl 3
t YEE Sl ZFF %S Eold 2 +=F& dAFe=E 5
o] AFZ FIIHA "l olekE E £F7F J7HAl HY & d
o MS IA Rt ol T2 FAAS WHEIN fF2 e BA FI1H
o2 HEE ALt S W5 (surging)olel dhu WAL v}
gk

(1) Fdole= A&FT4E A ste R4 FRFIFHE v=E U
2 33 oyt o] WYL BES AT ZF0l U &7y Hantoe g
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= Mol 8] UA 7t B3] o] Fo] A 4 Qch
(2) S$E&YWEE Mgl HEIUY SHE

S7HAZIAV B At HALE HERA T
(3) #=2ol ooy BELY FJIzy AFI7NE AAsIR A== wwF,

Fjél
dA 2 74, MY F& 2FUrh

4) F+34
HEAS Axle] glojd Awehe=(front shroud)9} FH4ehe-E=(back

shroud)oll 23l Agte] xto], 2|31 w9 Xjolg Ut AR 2o
= sl HAxyt Hyges gxe] T Fog FYo] g3l WelA H
= 4 55YYAN(axial thrust force)o|gtil st W|tje ch&z &
ct.

(1) EdAE wolme 88

(2) ¥Ax} FAfee] Ba RRo FY&EH B3t B U 33X
45 e Yol FYPol HEF F=st= Py

(3) TIRHEZo] glojyt WA Mg UUHA ujdste] H3ol
AHEIEE = WY 0 27| ¥ (self balance)

(4) ¥Axte AFH spelsol 7 Sy A& Lol Fd fFeHfEY
Aold 2o Fol FUUHES FE3t 3 Halolo YxE ZARAII= ¥

(5) ¥ srebg=e] stde YA H(rib)E £ ¥ webf=d 28
e oS ATl W '

(6) cictE=el Z-§ HAA BFE FULHLZ ajdT HelodA It
YAATI AT} YAAWAES F3}ste] Fojshe Wy

3. ZAFEAIHAIE Y] H

1) ZAFFAIRAILY] B €3

ZAPFAIEA Dol ARt HELE J1S5HEE( air washer pump), F2
SRS W exLFRy} vt JIFEEE SEs JREREH F49 3
7t MEIYS AX 227 Aol mel gEr WA Has Aol HAY
HEE FTIBT 271Y LAELL FRFE gL sk G4 ¢BE=

€ sHATIo WAl AR E = HEZA ZAFFAHA| L] x|tk 2%t ¢
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A3l omz Wztmdel WA $¥o] AW olFolAA Yot o|E s
2} RS ok 393 $ESFUILE sldAUld $EH B o] AMol
A 122 L4A gl Bustdth) 397140 R 4o 4y
& ¥k

ZAEAYA AL YA AL 2ol WaR FABHNAY
F ol ¥ A olgol e F¢ A4 QM| mAL Aol anz
P XY A4 D ALY FARSE st AAT A Aldg SIS
B glon] E 3.2.3.18 ZAFAUAYS BEZAGE /1St

) HEo| FH 4 B4 ofy

ZAFFAN P AL M= 2F g2 AP RARSFE ASIR ¥Fs] 3}
7] fisto] MR ALEE 2/gste] Aol o3 £33t Qo a2a % HE
8 FAIEFA] o ARAoln Ao A 4 AUEF 4 FA ¥H =
AZFE vith AHF oS E 3.2.3.20] el 22} AFASAA H2
7t F =5 sigich

Table 3.2.3.1 Specification of pump in PIEF

':?"\"\-:I." }‘l' °c} -ﬁ— a B] o
3 kil % PS0201, 202
5 § = (ni/h) 20
T % A (m) 16.5
5 ¥ (KW) 3.7
B RE|S , 6206 ]
= | Mt e 5ad g o 2¥AY AR
il k-2 PS03, 04
Z} + % (mi/h) 100
= & A (m) 30
3} 5 9 (KW) 15
—
Z 0w o --22 G207, G309 JT—
Lg ij_ 3 -
z # % (ni/h) 430
™ % X (m) 10
m 5 9 (KW) 22
= | ow oo m  [EEI 6209, 6311 FEAd O9=W7
— =2 6307 Wiz |
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Table 3.2.3.2 Check and maintenance method of pump

C PR 0 oA
SELBRE 2 A
#Hol g8 utx 2 A
- SECIEET 4% =L 24
Aol el o84 £ B &
= CEDE S o A o=
R ECE R e
Friet 239 P & 3
~& % A Rulsleld wASi Shot
4w )
_ Y )
et e & 7
o | e wEel Ey 4 3
Lg g AE Hojy T BEME 2
AL £E =2 A
Ae | wzwuway Ba R A
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A 3 A PAdEII R AL 2 EHY

1, WA Z 7 R A AR

JAY AN #7802 AMREE FAE ez FI|ZHALH(HVAC)
gha gtch 2y dareAjde] BOA AR At HAG BY 2P &
W7)718 BEsl7] I8 ZrIZsA ARy Buke wWapde ofyt g F ARt
£ otz @At wixlo] Z H]ES& T3 Qlrh

Az Ao E Al Ue] o™ UV HE AR {58t LdEH]
e Ao gt do] PEF 3, ¥V FV7 AXE FEHA F
H AR A2 FuloA ¥Io] HE do] AR I AL - FEE &
g3t qlch.

HVAC(heating and ventilation air conditioning )A|&%-2 =RZAL FI|=3}
A AEIZ} A8 Fr|Z3A Ao BEHN, BA8e] A9 AFRAY -
A3t HHL e RS, A8 F9= ey EL BEx ANE
o st wiSAIFI7] % Aot} @i} NATS(nuclear air treatment
systen)2 QN E AFWRol AAFalatel Alde] whabdel oyt GALE
sty $18 Axolng zt e waldEy] F=o] we} BIARS, 2GS
AR5t 2EET B2 APTYLS WS FTXE T viEATIERA 37
ZF 2EEE HYAIE S vt

atete] RS M ET B FYL 27N #U4E A AF 8t
LEET £ BN B FHoE AFHA UESF st APy ¢ABE
¥Rt ok =3 AlduY 2718 2dA o] ulet We e AAFRE T
slo] 21718 3|2 B7IE FBYULL 83 LA=TF &2 A, E, MIIE
A Aok & QAEE ¥F o Eol7] 3 2% AP AH
o AR} A ZAHNEE £FHL Yt} AWVIE L FAuitt &
glote] edsine zb Foo Fa, 7RS4, alg ol diYt 2471 HE S
Sno] 2 Qg 7ANEE 2 W FA JYYor gsrlrcke 4G
o] BEAo| e} A3l2E &S 5 U Y 5 ATk

AP A 48] R/ A AL NAT system} HVAC system®] HiAAgioleta &
g 4 gk F Alamle] £ 3t 2o st BB, AR, 2529
3712] 2AL Ao TrEslojol 17| wEo] mi¢ Hsta Zitkgth dE &
ol By|SI4Tl REsle] FX wiEPE F/E BE FAYNE 227 B
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s, Wl shErlele 257 sttt B O 7o xbs 2WY
TE o|RA Yo UL 7IXEZ I} oY ARlE 2AY Ffex 2
792 AgE thr] 2F3|of YTl & [IALHA T FoH] Fgzx
E3E7] HsiNe & - S8 ohel BB, xijlel AHUAZE Holof
i

P TR\
o rE oX

) 87184 9 2t 79 x¢t

it FrlzAlARGME A B A FAHs AlREe] 25HA
S AMNANT isk] AAY L9 SES FAATE B 2YRi} 2ol
Hoy AgE LS UNY £ YES A AREE nst] HAQT =3
AEL 24317 sl 25 Y ARANS st HAE &
th 2 QxtelAAde] BIAARE AAAeE Ay 2R Qas, z97|
T, 29 YAANT Ee GEUS TAT E - IPRs) BT o 2 29
o WAuEs] weltd Eae tEA dAg. & 9w Bz ARe A7
Y o 23 23 W - dUEsle] &S $3 A UE Q= Aao)
AL gyt als ATEAS Bl ey daigAde 8B 2E
WAHFEAS IO AlMo|RE ohiAo] $MALE IR wWaARsEAe]
Aol o 2 ulELS Fol AYFde] 0@ IS AU Ty BIok
slme we Fako] 27UCh of RIFEE Fao] Brlwoln Alzky AA U
o BRHE TS WNSe Gk B A Rols ATHE WAL
229 E9l0 mal FEE LFEEY o|RE& 294 (zoning)o] Bt }m, AW
A2gle) Wbl sy Azl meld Ues sidsiis A ohech
ARG MNE 2 Fenit FEHE B M2 BYsle 324 QS
stel o¢lo] HalElx] o4 Wrl ofz} 2 FYo] AUYL ST 2UE
7 & Mol B/ edEst Ye AgesE A SFokx RaiA gk
53] QA2olH Bl ALFHARE AIohe ZAEARAMLS BARS
B 7} 2o ol tigt et U o WA 7= Am o] A B
040} 2o 712 ¥ 3.3.1.13% o ©

2) EMAY AT F{(transfer screw)
Egfiay £237/E YAk E471 vl$ &2 F 2= WARIEASE AES)
7ht Azt 38 FI5Re 9L sts FXo|th. & stoly H/IEANF
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RANE YAAEN} 2 X2 I2E Ex HLE AT Hol ged ol
22 #IE 5% 37 /-5 B27 Ay #EHA
2 379 FEBEE e g 3o zEE St 3 3718 EFol ulel
EQALRLS EWMAY AT F(transfer screw), W7|1H S o] IHAE AJFR
(exhaust screw)Ztth ZAFEAIHA| Mol AXIEo] = EdLAW A3F2} vir]
235752 Al ¥ 3.3.1.2, & 3.3.1.33} o},

de A% Watuol vom

oltt

Table 3.3.1.1 Differential pressure and renewals at each area in PIEF

Room No. A}t (mm Aq) #7134
6,000 zone over pressure 3
7,000 zone 3 ~5 4
8,000 zone 6 ~ 8 5
9,000 zone 16 ~ 25 12
Table 3.3.1.2 Transfer screw in NAT system
cell No. transfer zone |diameter(mm) | length(mm) |quantity(EA)
level -15.5
9102 9102~8102 | 300 450 | 4 EA
level -10.8
9201 9201 ~8204HT 300 700 1 EA
9202 9202 ~8204HT 300 450 1 EA
9203 9203 ~8204HT 300 450 1 EA
9204 9204 ~8201HT 300 700 1 EA
9205 9205~8201HT 300 500 1 EA
9206 9206 ~8201HT 300 450 1 EA
level 0,00
9404 9404 ~8401VT 300 1,050 2 EA
9405 9405 ~8401VT 300 1,050 1 EA
9406 9406 ~ 8401HT 300 1,050 1 EA
9407 9407 ~8401HT 300 1,050 2 EA
level -4.50
9301 9301 ~7302HT 300 600 1 EA
9302 9302 ~7302HT 300 600 1 EA
total 18 EA
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Table 3.3.1.3 Exhaust screw in NAT system

cell No. transfer zone |diameter(mm) | length (mm) |quantity(mm)
level -15.5
9102 9102 ~8102HE 300 450 3 EA
level -10.8
9201 9201 ~8204HE 300 700 1 EA
9202 9202 ~8204HE 300 450 1 EA
9203 9203 ~8204HE 300 450 1 EA
9204 9204 ~8201HE 300 700 1 EA
9205 9205~8201HE 300 - 500 1 EA
9206 9206 ~8201HE 300 450 1 EA
level 0.00
9404  [9404~8401VE | 300 | 1,050 2 EA
9405 9405~8401VE 300 1,050 1 EA
9406 9406 ~8401HE 300 1,050 1 EA
9407 9407 ~8401HE 300 1,050 2 EA
level -4.50
9301 9301 ~7302HT 300 600 1 EA
9302 9302 ~7302HT 300 600 1 EA
total 17 EA
2. ¥y

U 452 gitzoz 3 T8 HAFEL I 8] FI|A ¥t U
7t ol A=Y 92 Ee £REAY 4L ZJY 4 A& JHE UEhls
BEX s 03 247 Mk HEL] fgo QlojME wx|e] Avo] welt
EFHEE] depAA Hed E8E S350 diiAE 438 dAAV EE
AFT Jdx EX2 AFof sty Al@sjiolgitt. A|PE AlRell= oA =}
712 Ef3te oirlFolut JHEEW(carbon black), Ex HlZH A7t E A
S tdLeR sk A& EA(talcum)olut EelolofAl(fly ash)7} 2xo]5r oTh
I8 E AL dshlEE(Nacl o]} DOP(diocthyl phthalate)”} 2o]3 4l
th  [AARA| A ARREE 245EE Y H% W RAAIPoAE DOPY} 2

ol: glem, TIE @9t Bolldi FE @hiEgol 2elxn ok &y

—
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YA Aol AMEE = DOPE U EHo|BE Algo] ¥ 3iY 2o o
FHEch "x) JFoAs 80dn) Zof ” EMERY 3004 "2l A ERAL siusle]
Agsta glc, o

e &8 Al@ el a3y, nlAag(aAaEy) 2 A A 7A 7
7t gtk 2 "EAANE Al@Eupfel el = AHA|R wlel &80l ME
thE S uetdiAl =Hcolh FaeAMEe £ dxpit "eEY dsE #esins
A2 A2 2EEA Adole B2 BES UEhd 4 J2BE o] FLeo: Y
23 T gAE AHEstE "WE Y A9ol 3guc

A2 W] AHFet RN FUT FIE Ao A3l FAHAA
3 2E5E FAUYLE FAshe Zoln ujzz AL YJARE iAoz Rith
ATYL L4 SLUHE 45S &3l APYHLE o] A8 WP KS 743
©|L} ANSI 510 FBolE BAIEo] glon, HxtgEolols 713 ol AMgsh=
Al ubyolcy,

1) 285HE Y Azt A& olE
A5 UE Y Az AEEE AL feldRX1(glass fiber paper)E
A7 o 2R EE oW B 2N AR EE aE] fedsigch
(1) ] FZ M (interception effect)
23 g A2t fedh #4037 e gl 2Echt fald
S0l Wehge vkl
(2) ¥4 &5 FH 3 inertial impaction effect)
B74s BAL YATL T7SACl Wt olFoiTirh SANE FHolA
Bgell oste] WS v B3l feldfol & =M
(3) Hatazt
23 72 YA Bele-%5(Brownian motion)oll 2]3le] Felidfell X
e
(4) 4t - Q| a3
Bel 5ol &gt Fatd A7t AE| A4 (interception)o] &t
24 frefl A}
(5) 2827 I 2}H(gravitational settling effect)
A=xte] =2pFel ¥ FA A=A YR 33 27 Y B¢ I3l
At
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(6) AA7] £3 (electrostatic collection)
AtE © FAIJIHo] Yt Faldfol XYFHE AT AdFHoE ¢
Ape] Astar FFol Y7l el dZE JAE FAJFHLE A= T
$E Astare Y3 E o] a3 FA|¥h
2) HElg] g5 AlE Wy
(1) 21854E A8
35 HE Y BEAEE AR e Y s ® FFE BJF7 #
Agoltt, $el7t Qo gz o Aol AHEE DP Uxte] 27t 2
STE EES A3t AZEL AAl A oshd A 27171 0.3 e
d w7t 7MW &S Uehle Zo] $HEU] wigel HE APl
= 0.3 um® DOP mhHEAHmonodisperse)YAHE ARE-5iH o|ZR-& MPPS(most
penetrating particle size)¥ Zlojgla s gic},
(2) 35" FEAH
3sUE ] REARE BeAd #$A¥ "o A $HEHD Y
Elvize] mi& gl AJHER ohlel AHabgiolAe ARERATIAL] SHEEFl
A7l A v UEH A QY] AF FReE q¥ 3¢ a2 A
AF FeAgA vehdAl god A 5& ARt a8EE pdAdS
A @RolAM ARE3E] 1T FAA AYolzia ¥ 4 glen HlEA] a4
Holl HAsholrt AH8-& 4= glth. E3 o] A|H2 Wy 2] Fot A=
Zlo] ofgl ARE Folx AFEE UFAA = UEF F71Fe=2 AHirh
Al¥ F7]= “ Regulatory Guide 1.14 " of] 18 7l nlt} A|SPSIEE FA|E o]
ch 223 AR Folx el ¢S 7AE AYS +UUS Frole
=] NYIES FASES sta Yrh.BV  olegt 3PS UWEHE AU
utel x=¥3 H3}(aging effect)’t duht APHAE7NE ctsiErt. Ye 2
B AL F A5hte BFAAY B A AT HEE A
27t el oA, FzpAf, 7t2AE "EE RPES J1E0IEY] ARE Al
£3tAU A27le FHLo2 sl AIE FAldle 9AF gt ARl
= ARRZ 2 71Zo]l A del wrel Heoaje] AR mE FAFEL 3
(crack)So] wAdste] H2-E AstAY 4 ).
135U L] FHARE A Aol =] F3&F, DP Alg EEAY
T o8 7R A=A S wEAFA N RAEAAEE A 4 drt
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THA ol ey S= Fol ZIEITHL £10% olufell Eoloprt
Stil, DOP A|EwEAY S FHAR S #3317 Ao WeEWAo A8E EAMA
S o duhl A EXEE7HE AN FEAEY & 2 F3E 7t

FAAHAA AR FYUFLAE AEA ABRAY FLAIE DOP AMm £
EANEE Y Foll DOP A 27 F ZEHES 317] ¢t AR EASIAIE
HYE 2739 108 A2 ¥t} DPAE ANHP-L FFESS LEYINN AR
FOoF 30 cn Hold Azlol A3 HRF ARAHAL FF YE JyF
2] 3~5 u} Al Ag H21E Ec}.

Aol izt whd QL HAE ANSI 51000 & 7]&Ho] glom AH $£RPRES
H 27 dAsHe 4eAlde DOP Amet EF3tds o Hrh WEH 4eAl
Hollx= MPPSY H o 23t 0.3 pnd THEAL YAE AMEsHY FdAHY 3
= tIlF Eo ARRA 2 = de dRiAvIe bl thEAYRE
(ploydisperse particle)& A&l =7]+= MD(mass median diameter of
particle ) 0.7 ume] YRS AR Ficy, 1Y)

(3) 2] de 8%

ZAFFAE Aol A UFE FFEE FVIE A7 AxEH
(pre-filter)2t F/45WE7} Jon o] F-pd& vj7l& 24 sHUEHS £35S
AR fiste] Hxe] AXUEHE MR ¢ot=s Fsith. W 2y W
U4 HulHES #EIZ] 3 o] AjMdeM e #HI AL =
3.3.2.100 AXWUE} FH45HUE L AlY, E 3.3.2.20j= I-UES €,
Je|3 E 3.3.2.300= 235 UE Y A4S JEhdch

(4) HElY xp¢}

U Y] At 27171 "EE A uf A9 gLl oshA] WAl
S HSAIEY wis 9A] 20% 042 UL AxEajdoA ALEE
= e xE2 7IEF3(3000 ~ 3400 CMH)OIA 25 muWg o] 3}7} Eojof S}
w, o] XZo] Myx|ojolyt P APE AAH 4 QUt). ek JEFTPoN H
B xpgdo] 71Ee 24 Ffol= S % T EMdo] WSt u A
A ot ope} WH ojzo] Rl el o} ML) gele] Hrle ek
"e] 22 dA o Aol Fo3 247 FHA|g U § ALY dx ¢
B4z A oM FLY AAo|BRE SFAAES F7IFH o= xtEs §F
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ste|stojo} ghTh BrA AW o Fol WH g 53 U Aelsis B3
W o] +He Tustou 203 A2 GHYelE BAHT,
Yee] $me dubgow Z7| ¢tee] 2uf ol4e Ftol =Wt IA|AI7]El
gt 4 glom HrIFeT ke Ao W +HE ¢ 4 Utk
olgt W xiql MIle] 2AE AMEW XJlol AL W} Tt o
Aol Tushd xiato] Zrtstn RAAT|GINE xlete] AT WHE I}
Heth THEe gt AW WAL ety AsAE Ao &/
Fejsfol ahul xigte] 7|gETt of 2/3AE ZY Al”IAE FHFT]
2 o waslo welstoiol Tt WEY S 271xete] 2l ekt 2
A Azt QAde] BAUY. T 2ASYUEE 27|21t 2u) o)l
AE A4 Hgstd o ZAFY $5 Az xigto] F7hutel wat Welol
2719 §EAse] AN TI5Yo| Wol st o)L FY&AUL 29
gttt E3 2Qto] Frigtell whet WeloAloll o] F715le] & (pin hole)
o] WY AU & mo Aol gtk 2me eoxt: Wee Ai¢
& E3/esie oA 4 AAPA S 23S Y West o
o, YAlAMe ¢HAM o 2 uEe T A uigtysich ¥ 3.3.2.4& X
AFEAIE Al ol MAE el Aiehe Uehiglch

Mo ¥

b R

ir

Table 3.3.2.1 Specification of pre-filter and medium filter

7 ¥ R 4% e
filter No. 1059 - 54 1015 - 12
dimension 610 x 610 x 50 610 x 610 x 400
weight 14 kg
material glass fiber glass fiber
frame galvanized steel galvanized steel
fire proof Temp. 200 °C 70 °C

Temp. (at inlet) -10 ~ 32 °C -10 ~ 32 °C
quantity 90 EA 50 EA

Table 3.3.2.2 List of high efficiency particulate air filter

H 3 7 = i o] SL
1 MUP 66 HEPA filter
2 DUP 12 "
3 hot-cell 14 "
4 FH 8 7
5 charcoal 9 charcoal filter
6 transfer 4 HEPA filter
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Table 3.3.2.3 Specification of high efficiency particulate air filter

3 7 MUP DUP FH DUP
tvoe HEPA filter | HEPA filter | HEPA filter charcoal
P (absolute) (absolute) (absolute) (iodine)
filter No, 1506 - 26 1506 - 26 1506 - 26 3404 - 13
demension 610x610x292 | 610x610x292 | 610x610x292 | 610x200x130
stage 1 2 1 1
weight 25 kg 25 kg 25 kg 14 kg
material glass fiber | glass fiber | glass fiber |active carbon
frame Mat. . STS STS STS STS
fire proof 110 °C 110 °C 110 °C
_ temperature
flowrate 3,000 nf/h 3,000 mi/h 3,000 m/h 150 ni/h
.. | nornal 607% 67 671 97}
2
2
stand-by 67 67 271
Temp. (at inlet) | 16~31.5 °C | 16~50 °C 18.5~26.5 °C | 16~50 °C
efficiency 99.97% DOP 99.97% DOP 99.97% DOP 99.97% 13
Al AF03 ~AF20 1F47(371)
o] normal AF45 ~ AF46 AF25 AF21 ~AF23 1F48(671)
A
(o]
H
¥ stand-by | AF01 ~AF02 AF26 AF24
N 6331 - 06
Al - - -
Aol JHAUE | 5406 - 10 | 5406 - 35 | 5406 - 05 6331 - 12
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Table 3.3.2.3 Specification of high efficiency particulate air filter

2 ¥ 9404 ~ 9407 9404 ~9407 room lead cell
= transfer exhaust 9301 ~9302 | 9408~9409
¢ HEPA filter | HEPA filter HEPA filter | HEPA filter
ype (absolute) (absolute) (absolute) (absolute)
. 1505 - 43
filter No. 1505 - 12 3721 0; (1855 - 44) 6900 - 02
demension 610x305x292 | ¢ 245x380 610x305x292 | 624x88x63
stage 1 1 1 1
weight 15 kg 2 kg 12 kg -
~ material | glass fiber | glass fiber | glass fiber |active carbon|
STS or STS or STS or
frame Mat, . Galva, Galva, wood
Galva. steel
steel steel
fire proof 110 °C 110 °C 80 °C 110 °C
temperature
flowrate 1,500 ni/h 300 mi/h 1,500 ni/h 280 ni/h
.. | nornal 47 1474 274 478
2
%
stand-by - - - -
Temp. (at 16~23 °C | 1550 °C 17.5~50 °C .
inlet)
efficiency 99.97% DOP 99.97% DOP 99.97% DOP 99.97% DOP
A AF27-9404 AF33~34 9404
o] | normal AF28-9407 AF35~36 9407 _ )
A AF29-9406 AF37~38 9406
B‘:’] AF30-9405 AF39~40 9405
= stand-by - - - -
6271 - 11
FHlo]AWAHIT | 5410 - 01 6271 - 12 - -
6271 - 13
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Table 3.3.2.4 Differential pressure of each filter bank in PIEF

casing qL.ian— manometer(mmAq)
location | type No, tity replace AR 7] 7
(EA) new normal
-ment
blowing |primary | 01~90| 90 5 5
room medium 01~50| 50 12 12.5 | 25(35)
AF01 3 23 25 50(70)
AF02 3 23 25 50(70)
AF03 3 23 25 50(70)
AF04 3 23 25 50(70)
AF05 3 23 25 50(70)
AF06 3 23 25 50(70)
AF07 3 23 25 50(70)
AF08 3 23 25 50(70)
AF09 3 23 25 50(70)
AF10 3 23 25 50(70)
AF11 3 23 25 50(70)
MUP AF12 3 23 25 50(70)
AF13 3 23 25 50(70)
AF14 3 23 25 50(70)
HEPA AF15 3 23 25 50(70)
filter | AF16 3 23 25 50(70)
AF17 3 23 25 50(70)
AF18 3 23 25 50(70)
AF19 3 23 25 50(70)
AF20 3 23 25 50(70)
AF45 3 23 25 50(70)
AF46 3 23 25 50(70)
HF43 1 16
HF44 1 16
AF21 3 23 25 50(70)
FH AF22 3 23 25 50(70)
AF23 3 23 25 50(70)
AF24 3 23 25 50(70)
U3 23 25 50(70)
o N2 D3 [ 23 [ 25 | 50(70)
AF26 U3 23 25 50(70)
D3 23 25 50(70)
U: up, D: down
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A48 gy B OPA

1 - s

Wy Zge 31 W, ¥ Ee ldgosM dities Fox
AFol de At 2YdE o¥ IR, deWEYRUE(air
handling unit: AHU), M3 d KFUE(fan coil unit)ej] AFEEZ 1
A& 2zt e utel Ay 7kx] Pale] Zlo] Rolm girt o]AE& IYolet &
B3712 ¥ch

Fdell= Yitzes 907 16 m B T L AR Y& T, F E
= 4FuEAY e U FRE Ho| 2oy olRE& (fin)ojelil F-E=31
sk 4% FddMdE 47 9 ~ 13 mm F= Fo] 2QAr)
A4 TUeME E B 571, dul 5o €ujE FAITIR HHole F
718 B2 st 92FE A7 ded duigo] vl F/Se dALS
of uf-- Forz Aol EWd V& 9 FIEY AEHAS FIMAHLZN
AERZAE YAFIA Qlrh. B P2 7o ofeo] oL 2 BYY 5
2he UARE He Ziol EA S 2B ( aero-finned type)o]e} i,
1 % ol € ol #8583 & # S (wrinkle fin), Fgol e FEA2
& AFE (smoth fin)ol2} Tt FEF ol AUy 43S AR B
o2 719 U A& EolE H(plate fin)o]2} giTl

i)

2, 32U AA

3o AMSEE ZYE Az ZS AEZA sty He
2927t ZY A i F1EHA AYE F53 fxBpA] vt HE
& 317] $15t dAol chdt Z|RAE Ziestact

(1) ¥4
WA dAA 2l B2 £BLE AYEYTFAN 2EATL 5
~ 10 °C7t H&&§ A3y, 47 =L &7 F/IREET 2 ~ 3 °C WA
APk DU $42 1 w/s U7 HES st YR $do] ko Adol
vl 22 ol dE & agFokitt. J £4& I3k A2 vhet T
Vi = 0.0 L e (42)

vV, 3 54 [wss]
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S A
18] BE uizle]] 38 ~ 42 mn AEL] NHOT wix|En, o|&} ol
2] #£5 d<e sy ek A2 o2y Zrh

_ 4 _—_—_—
N = X KXMIDXFA (43)
N: 3o d«

g; ¢+ Y] 2AEE3t = FFH G [P /K] x 0.29 X (4, — t,) [kcallh]
K : 4%3& [kcal/n h deg]

M SEHAF(ETHE REAF)

MTD : ti4BFL2=2Hdeg]

FA : 3¢9 HAHEF [nf]

h, 2 ZY 4F 2 7Y 7 AP

Y ¥F 2xxct B3 2o A=Y oW FUIEY 480 3y
o] A%}t o]AE Fidoldt st EH AEV Qe A W23
ojg} gicl.

e FAFTES 2 ~ 3 wsE MRS IYS =YY ui= H = Y=o
2 3 Fdo] FAWHPo] FHES ¥rl. AFFoRE IAWAS] R L B
o] g&o] F53A A Ho TdY FEe] EFY, A7 By nE 7Y
HEH & T2 g4l AsiEle AL a8sle] IYLFE AL
2] 15~20% 7}&3%icl.

2) Sta =Y
dubmoz sldade] Aulzs &4, 277 ARSHE GHZPA6)A
gojsl 2ol HSE glth
2739 AAA BU F7ILE7t Ao gk RAo2 BT thed ge Al
o2 At 4 Q.

fr

N = L (44)
K X ax FA X (¢ —
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N: 32 g+

g+ LA HLAFSt = FF G’ [h] x 0.29 x (4 — ) [kcallh]

K : @E38 [kcal/m h deg]

FA : 349 AHHF [nf]

t, e F71 L=[ °C)

t, b 32U 4F L E31 37 A=

a: EHH/AUF |

Y AT of duirt IR A BEEE 243YY B4 37

iU EE o Yol dxlsel sl Fr3dE SHFE I uiEAlI7]
sto] Holl 1/50 ~ 1/100 BEo] FujE Fojof g}

3. RAFEAIPA|EY 3Y 8%

C ZAFAEAAY] d8 3Ue od Y (pre-heating coil )} AL
(re-heating coil)e] dX|E|o] gt} oEIYLS 2PN FYSH= F7&E d
Ao s 7HE3y o] ZIdE F7iE AVMEIYSAN Z X9y B/, ¥
¢, 25 F H4o el 2 349 7S HYYst=F stdH™ch 2} 79 &
E RAEL ool AW A¥r 9 Rl A Fido] wel A= 47t
d 1Yo TEE WEo Y3iA 2FHT JAYPA|EL %"7194 LEEE A
27171 13tz Fuict FI1go] tiErh Zde] FFHE IFUNFS
6,000 L2 A$ 3%, 7,000 792 43, 8,0007H2 55] 9,000 4 12
3 ole #|IIBFE Ztt) ol Fo] 7 FHuict IS thE B F
718530l 92 792 AU =7 vt £A4 "ol old Z% AU 3F
ZEZHO] oFFER J|23ed FFEL ddIdolN FFoIa 2} Fuirt
LI5E P AtdRddN FF3HA "

W4idS 27193 Y Hol AX=Ho] 9lon 3tAI|o] AU x4z}
A S d48E& 3]'7“5"31' ‘—Eﬂ‘i%& 71’§i%7“]"é 1} o % J1dshs ZY
o] g3 zrtdnd= Q°] 71'5& st Bztadoe] X gdoem Hdue &
EzEL Artd LU} viPTIAE ZEE W sl ZAEHTL

ZAFEAIR ALY Y 832 o9 I3 (preheating coil) 1 set, 7IAR
Q(reheating coil) 7 set @ JZ} 3 6 set So] 9oy FE 3.4.3.14] YeE}
gck, Jelm =9l v 2 Qdzhew, B3 2P S WAL Al
oy A} 2 AAVES T AUET F 3.4.3.2¢] VElYCL
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Table 3.4.3.1 List of cooling and heating coil in PIEF

A | F2(HZ) | &8k (keal/h) 7+ ZF(Lx¥xH, m) v 3
2.2x0.16 x 1,364 6 set
1 PH 01 2,588,060 1.5 x0.16 x 1.364 3 set
(heating coil)
2 | RHO3(#04) 233, 848 2.4 x 0,12 x 1,139 2set
(heating coil)
3 | RHO5(#01) | 270,633 2.4 x 0.12 x 0,989 2set
(heating coil)
3 set
4 RHO7(#02) 331, 267 1.4 x0.12 x 1,364 X .
(heating coil)
1 set
5 | RHO9(#05) 56,192 1.0 x 0.12 x 0.989 (heating coil)
1 set
6 RH11(#03) 43,204 1.0 x 0.12 x 0.989 (heating coil)
1 set
7 RH13(#06) 50, 355 1.0 x 0.12 x 0.989 (heating coil)
1 set
8 RH15(#07) 12,562 0.914 x 0.12 x 0.9 (heating coil)
‘ 2 set
9 C 02(#4) 654, 500 2.4 x0.28 x1.139 \ .
(cooling coil)
2 set
10 C 04(#1) 568, 091 2.4 x 0,28 x 0,989 . .
(cooling coil)
11 | cos(#2) 695, 369 1.4 % 0.28 x 1,364 3set
(cooling coil)
12 | C 08(#5) 54,165 1.0 x 0.23 x 0,989 1 set
(cooling coil)
13 | C 10(#3) 120, 920 1.0 x 0.23 x 0.989 lset
(cooling coil)
14 | ¢ 12(#6) 55, 820 1.0 x 0.23 x 0,989 1 set

(cooling coil)
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

Pre-heating coil : 015 PH 01

primary fluid for fluid operation conditions

fluid name steam
flowrate 5,108
mass density kg/nf 1.62
press maximum operating bar EFF) ‘ 3.5
press maximum design bar. EFF. 3.5
temperature maximum operating °C 147.2
--temperature-maximum -design °C- T\ T 14772

temperature inlet °C -

temperature outlet °C -

press drop maximum admissible bar, EFF 1

test pressure bar, EFF 5.25

secondary fluid for fluid operating conditions

fluid mane : air
operating floerate ni/h 194,799
superficial VE. for the operating flowrate ni/h 2.25
mass density kg/m 1.2
air temperature inlet °C : -10

air humidity inlet % 50

air humidity outlet % 27.2
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Table 3,4.3.2 Specification of cooling and heating coil in PIEF

air humidity outlet % 4
press drop maximum admissible mm Wg 8
theoretical heat exchanged kcal/h 2,588, 060
shell size

theoretical surface area required nf 24.3

dimension L x W x H (m)

2.2x0,16 x 1.364(6 set), 1.5x 0,16 x1.364( 3 s

et)

material

carrbon steel

tubes

material

copper

diameter x length (mm)

5/8"x2, 200x1, 500

number of tube per bank 36 pass
number of banks 2 row
flange size and type inlet 3 side
pitch

fins

material aluminuim
spacing of fins (mm) 3.5

fin size x thicknesss (mm) 0.2 t

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the outlet of the coil
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

Re-heating coil : 015 RHO5(1)

primary fluid for fluid operation conditions

fluid name steam
flowrate 534
mass density kg/nf 1.62
press maximum operating bar EFF) 3.5
press maximum design bar. EFF, 3.5
temperature maximum operating °C h 147.2
t;mperature‘ﬁ;¥;$um design °C 147.2
temperature inlet °C -
temperature outlet °C -
press drop maximum admissible bar, EFF 1
test pressure bar, EFF 5.25
secondary fluid for fluid operating conditions

fluid mane air
operating floerate ni/h 49, 499
superficial VE, for the operating flowrate ni/h 3.00
mass density kg/m 1.2
air temperature inlet °C 10
air huﬁidityvinlet % 90
air humidity outlet % 27
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

air humidity outlet % 33
press drop maximum admissible mm Wg 8
theoretical heat exchanged kcal/h 270, 633
shell size

theoretical surface area required mf 4.6

dimension L x W x H (m)

1.4 x 0.12 x 0.989(2 set)

material

carrbon steel

tubes

material

copper

diameter x length (mm)

5/8"x2,400 (mm)

number of tube per bank 26 pass

number of banks 1 row

flange size and type inlet 2 ‘side
pitch

fins

material aluminuim
spacing of fins (mm) 3.5

fin size x thicknesss (mm) 0.2t

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the ocutlet of the coil
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Table 3.4.3.2 Specification of cooling and heating

coil in PIEF

Re-heating coil : 015 PHO7 (2)

primary fluid for fluid operation conditions

fluid name steam
flowrate 643
mass density kg/mnf 1.62
press maximum operating bar EFF) 3.6
press maximum design bar. EFF, 3.5
 temperature maximum operating C L o 147.2
temperature maximum design °C 147.2
temperature inlet °C -
temperature outlet °C -
press drop maximum admissible bar, EFF 1
test pressure bar, EFF 5.25
secondary fluid for fluid operating conditions
fluid mane air
operating floerate ni/h 60, 589
superficial VE, for the operating flowrate mi/h 2.99
mass density kg/m 1.2
air temperature inlet °C 11
air humidity inlet % 90
air humidity outlet % 27
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

air humidity outlet % 33
press drop maximum admissible mm Wg 8
theoretical heat exchanged kcal’/h 331, 267
shell size

theoretical surface area required o 5.63

dimension L x W x H (m)

1.4 x 0.12 x 1,364( 3 set)

material carrbon steel
tubes

material copper
diameter x length (mm) 5/8"x1, 400
number of tube per bank 36 pass
number of banks 1 row

flange size and type

1 5" side

inlet
pitch
fins
material aluminuim
spacing of fins (mm) 3.5
fin size x thicknesss (mm) 0.2t

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the outlet of the coil
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

Re-heating coil : 015 PH 11 (3)

primary fluid for fluid operation conditions

fluid name steam
flowrate 85
mass density kg/nf 1.62
press maximum operating bar EFF) 3.5
press maximum design bar. EFF. 3.5
| temperature maxinun operating °C 1472
temperature maximum design °C 147.2
temperature inlet °C -
temperature outlet °C -
press drop maximum admissible bar, EFF 1
test pressure bah, EFF 5.25
secondary fluid for fluid operating conditions
fluid mane air
operating floerate mi/h 10, 536
superficial VE, for the operating flowrate ni/h 2.93
mass density kg/mi 1.2
air temperature inlet °C 11
air huﬁidity inlet % 90
air humidity outlet % 23
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

air humidity outlet % 42

press drop maximum admissible mm Wg 8

theoretical heat exchanged kcal/h 43, 204
shell size

theoretical surface area required m? 1

dimension L x W x H (m)

1.0 x 0.12 x 0.989( 1 set)

material carrbon steel
tubes

material copper
diameter x length (mm) 5/8"x1, 000
number of tube per bank 26 pass
number of banks 1 row

flange size and type

1%" side inlet

pitch

fins

material aluminuim

spacing of fins (mm) 3.5
0.2t

fin size x thicknesss (mm)

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the outlet of the coil
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

Re-heating coil : 015 RHO3 (4)

primary fluid for fluid operation conditions

fluid name steam
flowrate 462
mass density kg/nf 1.62
press maximum operating bar EFF) 3.5
press maximum design bar. EFF, 3.5
‘temperatpreimaximum operating °C 147.2
temperature maximum design °C 147.2
temperature inlet °C -
temperature outlet °C -
press drop maximum admissible bar, EFF i
test pressure bar, EFF 5.25
secondary fluid for fluid operating conditions
fluid mane air
operating floerate ni/h 57,028
superficial VE. for the operating flowrate mni’/h 2.98
mass density kg/mnl 1.2
air temperature inlet °C 11
air humidity inlet % 90
air humidity outlet % 23
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

air humidity outlet % 4?2
press drop maximum admissible mm Wg 8
theoretical heat exchanged kcal/h 233,848
shell size

theoretical surface area required nof 5.29

dimension L x W x H (m)

2.4x 0,12 x 1.139 ( 2 set)

material carrbon steel
tubes

material copper
diameter x length (mm) 5/87x2, 400
number of tube per bank 30 pass
number of banks 1 row
flange size and type inlet 2’ side
pitch

fins

material aluminuim
spacing of fins (mm) 3.5

fin size x thicknesss (mm) 0.2t

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the outlet of the coil
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

Re-heating coil : 015 RH 03 (5)

primary fluid for fluid operation conditions

fluid name steam
flowrate 111
mass density kg/nof 1.62
press maximum operating bar EFF> 3.5
press maximum design bar. EFF, 3.5

| temperature maximum operating °C , . ) 147.2. -
temperature maximum design °C 1 147.2

temperature inlet °C -

temperature outlet °C -

press drop maximum admissible bar, EFF 1

test pressure bar, EFF 5.25

secondary fluid for fluid operating conditions

fluid mane air
operating floerate mi/h 8,937
superficial VE. for the operating flowrate mni/h 2.48
mass density kg/m ‘ 1.2
air temperature inlet °C _ 11
air humidity inlet % 90
air humidity outlet % 30
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

air humidity outlet % 27
press drop maximum admissible mm Vg 8
theoretical heat exchanged kcal/h 56,129
shell size

theoretical surface area required nf 1

dimension L x W x H (m)

1.0 x 0.12 x 0.989( 1 set)

material carrbon steel
tubes

material copper
diameter x length (mm) 5/8"x1, 000
number of tube per bank 26 pass
number of banks 1 row
flange size and type inlet %" side
pitch

fins

material aluminuim
spacing of fins (mm) 3.5
fin size x thicknesss (mm) 0.2t

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the outlet of the coil
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

Re-heating coil : 015 RH 13 (6)

primary fluid for fluid operation conditions

fluid name steam
flowrate 99
mass density kg/ o 1.62
press maximum operating bar EFF) 3.5
press maximum design bar. EFF, 3.5
temperature gaximqm opgratingr°C 147.2
temperature maximum design °C 147.2
temperature inlet °C -
temperature outlet °C -
press drop maximum admissible bar, EFF 1
test pressure bar, EFF 5.25
secondary fluid for fluid operating conditions

fluid mane air
operating floerate mi/h g, 210
superficial VE. for the operating flowrate nf/h 2.56
mass density kg/ni 1.2
air temperature inlet °C 11
air humidity inlet % 90
air humidity outlet % 27
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

air humidity outlet % 33
press drop maximum admissible mm Wg 8
theoretical heat exchanged kcal/h 50, 355
shell size

theoretical surface area required m' 1

dimension L x W x H (m)

1.0 x 0.12 x 0.989( 1 set)

material carrbon steel
tubes

material copper
diameter x length (mm) 5/8"x1, 000
number of tube per bank 26 pass
number of banks 1 row

flange size and type

1% " side inlet

pitch

fins

material aluminuim
spacing of fins (mm) 3.5
fin size x thicknesss (mm) 0.2 t

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the outlet of the coil
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

Re-heating coil : 015 RH 15 (7)

primary fluid for fluid operation conditions

fluid name steam
flowrate 25
massidensity kg/ m 1.62
press maximum operating bar EFF) 3.5
press maximum design bar. EFF, 3.5
| temperature maximum operating °C : 147.2
temperature maximum design °C 147.2
temperature inlet °C -
temperature outlet °C -
press drop maximum admissible bar, EFF 1
test pressure bar, EFF 5.25
secondary fluid for fluid operating conditions
fluid mane air
operating floerate mi/h 7,956
superficial VE, for the operating flowrate ni/h 2.73
mass density kg/mi 1.2
air temperature inlet °C 11
air humidity inlet % 90
air humidity outlet % 27.5
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

air humidity outlet % 47
press drop maximum admissible mm Wg 8
theoretical heat exchanged kcal/h 12, 562
shell size

theoretical surface area required nf 0.81

dimension L x W x H (m)

0.914 x 0.12 x 0,900( 1 set)

material carrbon steel
tubes

material copper
diameter x length (mm) 5/8"x 914
number of tube per bank 24 pass
number of banks 1 row

flange size and type

1” side inlet

pitch

fins

material aluminuim
spacing of fins (mm) 3.5
fin size x thicknesss (mm) 0.2 t

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the outlet of the coil
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

Cooling coil : 015 C 04 (1)

primary fluid for fluid operation conditions

fluid name

chilled water

flowrate 114
mass density kg/m 1,000
press maximum operating bar EFF) 1.5
press maximum design bar. EFF. 1.5
"temyefatgreJmax}Tup pperatingr°c ) -
temperature maximum design °C -
temperature inlet °C 5
temperature outlet °C 10
press drop waximum admissible bar, EFF 1
test pressure bar, EFF 2.25
secondary fluid for fluid operating conditions
fluid mane air
operating floerate ni’/h 49, 499
superficial VE, for the operating flowrate ni/h 3.0
‘mass density kg/nf 1.2
air temperature inlet °C 28
air humidity inlet % 90
air humidity outlet % 17.5
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

air humidity outlet % 90
press drop maximum admissible mm Wg 8
theoretical heat exchanged kcal/h 568, 091
shell size

theoretical surface area required of 4.6

dimension L x W x H (m)

2.4 x 0,28 x 0,989( 2 set)

material carrbon steel
tubes

material copper
diameter x length (mm) 5/8"x 2,400
number of tube per bank 26 pass
number of banks 6 row

flange size and type

4" side inlet

pitch

fins

material aluminuim
spacing of fins (mm) 3.5
fin size x thicknesss (mm) 0.2 t

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the outlet of the coil
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

Cooling coil : 015 C 06 (2)

primary fluid for fluid operation conditions

fluid name chilled water
flowrate 139
mass density kg/m 1,000
press maximum operating bar EFF) 1.5
press maximum design bar. EFF. 1.5
temperatgre maximum operating °C i -
temperature maximum design °C -
temperature inlet °C 5
temperature outlet °C 10
press drop maximum admissible bar, EFF 1
test pressure bar, EFF 2.5
secondary fluid for fluid operating conditions

fluid mane air
operating floerate ni/h 60, 589
superficial VE, for the operating flowrate mi/h 2.99
mass density kg/nf 1.2
air temperature inlet °C 28
air humidity inlet % 90
air hupidity outlet % 17.5
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Table 3.4, 3.2 Specification of cooling and heating coil in PIEF

air humidity outlet % 90
press drop maximum admissible mm Wg 8
theoretical heat exchanged kcal/h 495, 369
shell size

theoretical surface area required of 5.63

dimension L x W x H (m)

1.4 x 0.28 x 1.364( 2 set)

material carrbon steel”
tubes

material copper
diameter x length (mm) 5/8"x 1,400
number of tube per bank 36 pass
number of banks 6 row

flange size and type

4" side inlet

pitch

fins

material aluminuim
spacing of fins (mm) 3.5
fin size x thicknesss (mm) 0.2 t

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the outlet of the coil
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

Cooling coil : 015 C 10 (3)

primary fluid for fluid operation conditions

fluid name chilled water
flowrate 24
mass density kg/nt 1,000
press maximum operating bar EFF) 1.5
press maximum design bar. EFF. 1.5
temperature maximum operating °C -
temperature maximum design °C -
temperature inlet °C 5
temperature outlet °C 10
press drop maximum admissible bar, EFF 1
test pressure bar, EFF 2.25
secondary fluid for fluid operating conditions

fluid mane air
operating floerate ni/h 10,536
superficial VE. for the operating flowrate ni/h 2.93
mass density kg/m 1.2
air temperature inlet °C 28
air humidity inlet % 90
air humidity outlet % 17.5
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

air humidity outlet % 90
press drop maximum admissible mm Wg 8
theoretical heat exchanged kcal/h 120, 920
shell size

theoretical surface area required o' 1

dimension L x W x H (m)

1.0 x 0.28 x 0.989( 1 set)

material carrbon steel
tubes

material copper
diameter x length (mm) 5/8"x 1,400
number of tube per bank 26 pass
number of banks 6 row

flange size and type

3" side inlet

pitch

fins

material aluninuim
spacing of fins (mm) 3.5
fin size x thicknesss (mm) 0.2t

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the outlet of the coil
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

Cooling coil : 015 C 02 (4)

primary fluid for fluid operation conditions

fluid name chilled water
flowrate 131
mass density kg/mi 1,000
press maximum operating bar EFF) 1.5
press maximum design bar. EFF. 1.5

| temperature maximum operating °C -
temperature maximum design °C -
temperature inlet °C 5
temperature outlet °C 10
press drop maximum admissible bar, EFF 1
test pressure bar, EFF 2.25
secondary fluid for fluid operating conditions
fluid mane air
operating floerate nmi/h 57,028
superficial VE. for the operating flowrate ni/h 2.98
mass density kg/m 1.2
air temperature inlet °C 28
air humidity inlet % 90
air humidity outlet % 17.5
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Table 3.4.3.2 Specification of cooling and heating

coil in PIEF

air humidity outlet % 90
press drop maximum admissible mm Wg 8
theoretical heat exchanged kcal/h 654, 500
shell size

theoretical surface area required mn' 5.29

dimension L x W x H (m)

2.4 x0.28 x 1.139( 2 set)

material carrbon steel
tubes -
material copper
diameter x length (mm) 5/8"x 2,400
number of tube per bank 30 pass
number of banks 6 row

flange size and type

4" side inlet

pitch

fins

material aluminuim
spacing of fins (mm) 3.5
fin size x thicknesss (mm) 0.2 t

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the outlet of the coil

- 87 -




Table 3.4.3.2 Specification of cooling and heating coil in PIEF

Cooling coil : 015 C 08 (5)

primary fluid for fluid operation conditions

fluid name chilled water
flowrate 11
mass density kg/nf 1{000
press maximum operating bar EFF) 1.5
press maximum design bar. EFF. 1.5
temperature maximum operating °C -
temperature maximum design °C -
temperature inlet °C 5
temperature outlet °C 10
press drop maximum admissible bar, EFF 1
test pressure bar, EFF 2.25
secondary fluid for fluid operating conditions

fluid mane air
operating floerate m/h 8,937
superficial VE. for the operating flowrate mi/h 2.48
mass density kg/md 1.2
air temperature inlet °C 28
air humidity inlet % 90
air humidity outlet % 23
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

air humidity outlet % 90
press drop maximum admissible mm Wg 8
theoretical heat exchanged kcal/h 541,165
shell size

theoretical surface area required mf 1

dimension L x W x H (m)

2.4 x 0.28 x 0.989( 2 set)

material carrbon steel
tubes

material copper
diameter x length (mm) 5/8"x 1,000
number of tube per bank 26 pass
number of banks 6 row

flange size and type

2" side inlet

pitch

fins

material aluminuim
spacing of fins (mm) 3.5
fin size x thicknesss (mm) 0.2t

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the outlet of the coil
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

Cooling coil : 015 C 12 (6)

primary fluid for fluid operation conditions

fluid name chilled water
flowrate 11
mass density kg/m’ 1,000
press maximum operating bar EFF) 1.5
press maximum design bar, EFF. 1.5
temperature maxipum operating °C - -
temperature maximum design °C -
temperature inlet °C 5
temperature outlet °C 10
press drop maximum admissible bar, EFF 1
test pressure bar, EFF 2.25
secondary fluid for fluid operating conditions

fluid mane air
operating floerate ni/h 9,210
superficial VE. for the operating flowrate ni/h 2.56
mass density kg/mi 1.2
air temperature inlet °C 28

air humidity inlet % 90

air humidity outlet % 23
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Table 3.4.3.2 Specification of cooling and heating coil in PIEF

air humidity outlet % 90
press drop maximum admissible mm Wg 8
theoretical heat exchanged kcal/h 55, 820
shell size

theoretical surface area required nf 1

dimension L x W x H (m)

1.0 x 0.28 x 0.989( 1 set)

material carrbon steel
tubes

material copper
diameter x length (mm) 5/8"x 1,000
number of tube per bank 26 pass
nunber of banks 6 row

flange size and type

27 side inlet

pitch

fins

material aluminuim
spacing of fins (mm) 3.5
fin size x thicknesss (mm) 0.2 t

connection fin to tubes

remarks

The indicated values of temperature and hygrometry are those
necessary for the blowing in the and not at the outlet of the coil
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Table 3,5.1.1 Results of flow-rate measurement for blower and exhaust fan

AL 533 4
=] ¥ % L) ey
BFO1 97,900 99, 348 +1.5
%7
BFO2 97,900 97,796 -0.1
EF09 31,000 31,220 +0,7
EF10 31,000 32,902 +6.0
EF11 31,000 29,139 -6.0
EF12 31, 000 32,986 +6.4
EF13 31,000 28,130 9.2
371 :
EF14 31,000 33,428 +7.8
EF15 9,500 9,108 -4.1
EF16 9,500 9,161 -3.5
EF17 18, 000 18,476 +2.6
EF18 18,000 18, 804 +4.5
3y & AAZES £10% o))
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Table 3.5.1.2 Results of differential pressure measurement at each room

— =
22 | w3 AU SR e
(mm Aq) (mm Aq)

7201 Working area -3 ~ -5 - 4.3 =k
7202 Utilities 1 - 3.4 "
7206 Air-lock " - 4.6 "
7402A | Working Area(Hot-Cell) " - 4 "
7402B | Working Area(Hot-Cell) " - 4.5 "
7428 Check Room " - 4.5 i
7429 Hot Laboratory " - 3.1 i
7433 Corridor " - 5.0 "
8201 Intervention Area -6~-8 - 6.5 i
8202 Air-lock i - 6.5 "
8204 Intervention Area " - 6.0 i
8208 Air-lock z - 6.0 i
8301 Intervention Area ¥ - 6.2 i
8302 Ventilation Area " - 6.6 i
8303 Working Area " -7.0 i
8401 Intervention Area ” - 7.0 i
8402 pool " - 6.5 i
9201 Filter Cell -15 o]t - 18 i
9202 | 2nfReceiving Vessle Cell ” - 21 i
9203 Hot Exchange Cell " - 18 i
9204 Filter Cell " - 18 "
9205 Cation Ion Exchange Cell " - 26 - "
9206 Anionic Ion Exchange Cell i - 24 i
9404 Hot Cell No.1 i - 26 i
9405 | Hot Cell No.2 " - 29 i
9406 Hot Cell No.3 i - 26 i
9407 Hot Cell No. 4 " - 34 i
9408 Hot Cell No.5 i - 19 i
9409 Hot Cell No.6 " - 19 7
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Aqsto] WEY A HAS dolon, dPZ}= & 3.5.3.13 Zrh

Table 3.5.1.3 Results of in-place leak testing for HEPA filter in PIEF

elggwgas | B AU MRS SE{HRE EE | Lo o |
TEEEPAUE (mmWg) (100 range) | (0.01 range) HE(%)| ¥l
AF01 18 50 5 99_9990 {stand-by
AF02 15 53 4 99 9993 |stand-by
AF03 18 60 5 99,9992
AFO4 15 53 13 99, 9976
AF05 18 53 16 99, 9970
AF06 19 55 28 99. 9950
AFQ7 20 56 13 99,9977
AF08 20 57 6 99. 9990
AF09 22 48 43 99,9911
MUP AF10 23 67 48 99. 9860
AF11 15 80 17 99,9979
AF12 15 59 40 99, 9852
AF13 17 56 4 99_9993
AF14 15 52 10 99. 9981
AF15 21 54 4 99,9993
AF16 23 - 64 15 99,9977
AF17 17 48 13 99,9973
AF18 17 55 6 99,9990
AF19 17 58 3 99,9950
AF20 15 62 13 99,9980
AF21 20 48 3 99,9994
Fi - AF22 18 58 14 99,9976
AF23 14 54 2 99, 9996
AF24 23 63 45 99, 9860 istand-by
DUP AF25 23/15 52 3 99.9995
AF26 23/15 62 4 99,994 |[stand-by

- 94 -



=

A o4& P

=

Uk

HE A

o

YA A FAREA LR 2E2 2 AERE A8 AP, &
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A 29 B AHR k. a2 W@RAEe] AR L&t 2F3I¢=
B2 o] &, Fx, A F Y AAo] FFicl. B2 ZAMFAIHAIA
M= F7IBHALRY FAEo] B AIFES JlgRIA o] FP3te &
FAREANA =&l HA stAch

o] JleRIMoMNE Zt AJ2klo] iyt 7] 2FA o]E, I dd W i Z
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A o]l &S 5%t NaRo] AANES W AL Es FULANA 5}
7] Aol @A 2 FA] LFLAES mefg 4 dA st A tiiE ME
T A=EF 2gsigct. §3] FrIRIAARI(HVAC)Y A-™™ 4371, BE,
¥ IYIAER ozt WA FIIFHALI(NTS) Y TR 2FARA &
T2 F¢t W BAES, 245U AE 5FE Vst dAAIEY He
A FHY ALY ¢HPel E ¥FE FoUTh
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