newpower, newstandard

Innovative CVCS Design in SMR

2020.12.17.
<RI

HAZEANEE AT sAR

il

BALE A A A B o]

- =] = RETAR =) hyA L
% cexo ERC EAFEEA U T2 S A (RI3AH A 5 f‘é% ij; Xgi%)ﬁ



newpower, newstandard

A

M cves e

&

ol

SMR

R
LH \ /

RO &
Az
ﬁ o sy
Al W
V)

SRIE
s |
Y o]
<0 | &O
H =
<1 o
u_é =
- || =
- 10
ERIR{S
<0 | =
s
< | Ik
Eo <0

€5 ICEDCO ERC



T8 AT cvcs7ia

CVCS of Large PWR(APR1400)

CH-523

RCP

caOd)

DOAN

AUX
SPRAY

CH.G24

INSIDE
CONTAINMENT

CH-255

OUTSIDE
CONTAINMENT

newpower, newstandard

AL
N JE
FILT

TION

- 201P
2010

PREHOLOWE

Py

H-423
in DEBORAT NG
o NGER CH32 EXCHANGE
¥ &
i CH=204
: CH-393

CH-904 x

CH-389

CHANGER

Cre15

HYDROGEN
CH-502

NITROGEN
=503

CH-210X

CH-504

CHS511

& l!.
1
F210x REACTOR
AKFLIP

{n..T‘ER RFACTOR
FLIER MAKEUP
VIATER

PUMPS2)

REACTOR
MAKEUP
WATER
TANK

YARD

————————
FUEL BUILDING

EDT
CH-125
CHHE  ECTETOR CH-124
REFUELING
WATER
CH210Y TANK
& . CH-510
CH212P l H 576
Ig_aly! %
& Hll CHA174 2| | chsa |
Ll-v‘hh_ﬂ G i
- OR FICE ll ¥ ll CH-531
814 BORIC
ACID
FLTER  BORIG ACID CH-530
[ AAKE P
CH AUXILIARY PUMPS2)
CHARGNG -
U CH-538
CH-534 "

19 P51 LPS),
TS FUMPS

€2

ICEPCO EXC



1. =82 | CVCS 7l
CVCS of Large PWR(AP1000)

RCSPZR <>
SPRAY Sl

RNS Pum)
'

new)ower newstandard

RNS
o % RHX HX
(&)
Letﬂ;)(wn e E i+

Resin _

Fill

Cation

H

Reactor
Coolant
Filters

rRc | orc

:
|
|

IRC

ORC

Makeup
Filter

Boric

Batching

Tank M

ANNEX BLDG . YARD

Acid

boq—»

Cavitating
Venturi
—

7

—

Makeup Pumps
2y
S

BAT
Immersion
Heaters

i




1.8 ™ CvCs 7l
CVCS of Large BWR(ESBWR)
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Reactor Water Cleanup/Shutdown Cooling System Schematic(RWCU/SDC)
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1.8 ™ CvCs 7
CVCS of SMR(KLT-40S)
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1-Containmernt cooling system;
2-Purification and cooldown system
3-ECCS accumulators;

4,6-Active ECCS,;

S5-Active ECCS tank;

7-Recircul ation system pumps;

8-Reactor vessel coaling system;
S9-Active emergency heat removal system;
10-Passive emergency heat removal system;
11-Containment bubbling system;
12-Reactor
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1. 82 #H CvCs 7l
CVCS of SMR(NuScale)
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4-1. s}dH| 7449k BWR = E{/8|X] ZIEE| K]
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4-1. H3HAIH| FHMOH BWR ZE{/2X! 71E2|X| AL
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FW LINE 28, AND RWCU/SDC TRAINS B E " l & ROCW OUT

CONNECTED TO FWLINE A
3. CAD MAKELUP IS CONNECTED TO TRAN

Reactor Water Cleanup/Shutdown Cooling System Schematic(RWCU/SDC)
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4-1. "ds}dH| 742k EMF(Electro Magnetic Filter)-Ball Type

0] 22| : Stainless Steel

Inlet We : ZYA HE|S2t0| B
/\vilvi ‘N

Nozzles : Austenite #| Stainless

Steel(long neck flanges)
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Stainless Steel

o
0gor8888 %000,
28 2200

- /Sphere Matrix

2321 : 40%

b2 : Austenite A|—
Stainless Steel
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IUSLE : Carbon
Steel
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4-1. ’g=2H| 7§42t EMF H-E Al
=2 NPP
Power Plants | Reactors Locations Remarks
Stade PWR S/G blowdown Application
(West Germany) | (630 MWe)
Neckarwesteim | PWR S/G blowdown Application
(West Germany) (1,269 MWe)
Biblis PWR S/G blowdown Application
(West Germany) | (1,240 MWe) Feedwater
ISAR-1 BWR Feedwater Reviewing
(West Germany) | (900 MWe) (Ball type EMF)
Tullnerfeld BWR Feedwater Reviewing
(West Germany)
Gundremmingen | BWR Condensate Reviewing
(West Germany) | (1 284 MWe) Prefilter
e&
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4-1. "43}4dH| 711442t EDI(Electro De-lonization) Technology

Two types of EDI modules are used in industry applications: plate and
frame units and spiral wound units.

Product
Reject compartment
compartment

Electrode block

Anion
membrane

Cation
membrane

Cathode

Endplate

EDI is also used in other industries (e.g., for ultrapure water
production).
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4-1. =8| 7|42k EDI X Al
AP1000, Ringhals Unit 2(Sweden) SG Blowdown Purification System
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4-1. d2}dH| 711442k Hollow Fiber Filtration(HFF)

O-nn
] Inlet water Hollow Fiber Fllter(PE)\

1

{1 I

Top Bottom
Ll - U ---------------- L
l Outer shell/ l l
i Hollow Fiber Filter (PE) I i
Type:cartridge type Filtration area : 24m? (258sqft)
Size - 1770mm °° 1800 mm t Outer shell : polypropylene pipe
§.7inch 98 inch) Weight - 40lbs per module
Figure 2-1
Typical Hollow Fiber Filter Design
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