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2 Fire Area ID

H  Fire Area Name Eng.

Fire Area Name Kor.

Fire Load Calculation #s Heg 58 Heg 43 e | =esou
1 7ol HAM T A ) ft 1,612
® Permanent Combustibles 2 Aol = AX(H=) ft 907 Class C
3 Aols A @ L) Ib 10,990
= General (Class A): HEPA, Pre-filter, Charcoal Absorber, Plastic, 4 sso gal 155,000
5 d2|Aa b 20,000
Wood/Paper, etc. (11 types) . ] o i 143000 Class B
= Qil (Class B): Lubricants, Grease, Diesel Fuel, Paint, Thinner, etc. (9 7 HE AR gal 146,000
8 M2 dERF gal 155,000
Types) 9 £HX| Ib 18,000
. 10 128 X IH7|(HEPA dul 16,000
= Electric (Class C): Cable Insulator (Power/Control, Instrument, Panel) e R rocue
1 Ze2|gg module 16,000
12 e 57 Ib 14,000
(3 Types) o Class A
13 LI2/Z0| b 8,000
X Fire Class A, B, C: NFPA Handbook, 20th 14 Zopag Ib 18,000
15 ol b 7,200
16 g b 8,000
® Permanent Combustibles in Area/Zone " fﬁ‘i A fa' " 1 ClassB
= Zone Heat Load: Sum Heat Load of Room in Zone 19 HE Hiratoldta3l) Ib 8,000
20 xS 2AR Ib 10,000 Class A
= Area Heat Load: Sum Heat Load of Zone in Area 21 Z 2 A| 2T S (HVAQ) Ib 10,000
22 P-10 L 35
23 Al L 155,000 Class B
: o
® Temporary Combustibles of Zone: A 0
= Cable Insulator: 400,000 Btu when Class C in Perm. Combust. H. Mzt E
1 Aolg HAH|
= Lubricants & Grease: x1 Count when Class B in Perm. Combust. 2 |8 ¢ 122
. . 3 B4 It E
= Subordinate Combust.: 400,000 Btu when Class A in Perm. Combust. 6}: 5
3 Heat Load: KEPIC FPN 2000, Appendix A, Tab. A-1
Ct & YT (Btu) 0

2t HEEF X (ft2)

. o} 37U 3L (Btu/ft2)
® Temporary Combustibles of Area: B EAZE min)

" SumTemp. Combustibles of Zone Fig. Template Example of Fire Load Calculation Sheet 7
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2.1 Data Change History Management

Combustibles Data

Initial Analysis Add  Partial Analysis Partial Analysis
Insert Point (t;) Data Delete Point (t,) Update Point (t;)

L

[ T T T —> Time
Initial Partial Partial
Setting Re-Assignment Update

Compartment Info.

Fig. Example of Data Change History
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«2:2-Database Design

Reguliory Q84 FAAReport FRARERO Appendi: ]
& P D Varchar(Z] (FFR] @ FaD  VerenarZl) PR G PanB  Vercharl) (PR @ SoGowp  Verhar0) (W
Reg-08A 4= ProjectD Varchar(20)  (PFK) ¢ ProjectD  Varchar(20) (PFK). ¢ Project D Varchar(20) (PFK). -
&= Order tio nt ® o Reutio.  varenar20) (PG o Revo  Vercnar2)  (PFK) | | FHA-ApporcAticn [ Hi
Released Date  Date k] ReportTile Varchar(S0) + o= AppnaxNo.  Int ) FRAReport Aflached Doc. | Fire Class info.
Ref. Date. Date Appndx Title  Varchar(50) @ Plant D' Varchar(20) (PFK) |a= Fire Class Char(1 (PK)
Ref Dale  Dote o= et e e | Foo oH e verchar2o)
o Revto.  Varchar20)  (PFK) Fire Class.
@= Appndx No. It (PFK) | Fire Growth Rate  Varchar(20)
Project-FHAreport FHAReport-Appax o= attachDoc. Varchars0) (P o Varchar(20) (PFK) |
) ) Ref. Date. Date /@ RoomID Varchar(20)  (PFK)
o= Pt varchar@))  (PrR) oD v -
o Propei D Varcharct) () = STD  varharGo) () o o
OrderNo.  Int (PFK) P> D } le= Combust Type Int (PK)
o= 0.vo. verchar@o) (K Erepiieier Combust Desc  Varchar(s)
Varchar(s0) Project-Rep 084 Project-Memper (6= PantD — Varchar(20) (PFK) User-Prolember Eng. Unt Varchar(10)
o PoRaD ey 070 Ly ve e e U et Loag e CombustProdct
s) (PP ser-Access T Src. Group Varchar30)  (FK) B ;
Ay Gz : f:;rmm’m \;::cnur( 5) I(PFK; e Char1) le=_Fire Class Char(1
ReqQaA-Atiached Phdiress  Varchar(20)
WACAddr _ Varchar(20)
iserihio Room-iantsrc Combustion Products
PAMD  Varchar(z0) l@= Pani D Varchar20) (PFK). Project User le= User Varchar () (#F) CombusiType-info TR —
PropctD  Varchar(zo) e PoectD  Vachai)) (K L oo Userliame  Verchar(s0) TR,
Orgertio. Ref.Date  Date 4 Password  Varcnar20) Varchar(20)
Qo Verchar20) farchar(sD) le= PiantD Varchar(20) - (FK UserWork @ UssrD Varchar(2s) (PFR) [ Varchart20, (PP}
Atach Doc.  Varchar(s0 ox o anager _varenarcs) e UserLevel  Char(1) WorkTive  Datetime (P e oL
Work Type  Char(1) 0w et oate oste o < |
Userlock  Char(l)
PlantProject g sl |
Temp. Combust.  Char1)
- ¥ o state Char(1) |
¢ SteD  Varchar20) (K | Radaton ‘
Ste Name  Varchar(s0) - T pantuser o= Rad Level i I ‘
L _ e PRntD  Varchar(20) o _____
K btType  Varchar) () [ mantoom Room-Combust from Roo Combust
o Sep Varchar(20) (F6) | | |
T PantType PlantName  Varchar(s0) 1 |
SOETE = + + + + + Room Info. Drain Info. !
B vt — e Narchar(2D) (PPK) [ Fani D Varcharh) (FFR) |
[ PantiD  Varchar2)) (PFK) | [¢= PantD  Varchar20) (PFK) Sherct) |6 Room D e COp |
PanfType-Sys-info o= ArcaD  Varchar@) () | [o» ArcaD  Varchar20) (K Varehar30)
4= RetDste  Date ®) | feo 2ZoneD  Varcharo) ) Varchari20) - (P |
Arealiams  Varchar(ss) o RetDae  Oute i Varehariss) N
PlanType-tiSOsenario Plant System info. Zone Name  Varchar(ss) " ZoncPermcombust | fromZone Perm Combust
¢ PaniType  Vrchar(20) (FFR) L ____ _Z
© S Vo) 0 DState char(1) . o - h *l:l’< I
Sys Name  Varchar(20) L S0  GE | from Compartment Info. & |
R , | = — fomZone PermCombust |
IS0 Senari |@= Plant D Varchar(20) (PFK) | [e= PantD Varchar(20)  (PFK) Room-Compart T Zorcrer coors 1 | from Zone Combust
Varchar(20) (PFK) lg= Areald  Varchar(20) (PFK) | [e= AreaD  Varchar(20) (PFK) N | | Zone Temp combust o [r—
Int (K Pl Equip 4= Ref Date  Date (PFK) | e= ZoneD  Varchar(20) (PFK) oot Varchar) ) | hﬁ“j‘w | | Zone Combust Zone Fire Load
Varchar(ss) lo= Drecton  Char(1 I l= Rer.pate  Da PFK) ant archar(20) - (PFK) K- - - |
SO Desc._ varenar(ss) & AdAme  Vacher@) ¢ | e Orectn  char) (% o= RoomD  Varcnar(20) #F6) | _ _ | ‘
T le= Adizone  varcharo) (e} ey from Zone Temp Combust | = — 7 — — _——
¢ Pani D Varehar(20) =8 ==
¢= Unit . Char(1) from Zons Combust
- Eaup. to \arehar(20 . | fromAres Combust
Sy veronaran) — ™ fea Gorinst | T Arwarre iosd |
Equp.Desc.  Varchar($8) Plant.Buid \‘ e - — — — \| ‘\
Room D Varehar(20) | ] ] ]
L g ) ( CAD Drawing . ) i B Eali | A Exingusher ) ——— =
@ PaniD  varchar@) BT | g cun (60 PD Varchar(@))  (PFFK) o= Pant Varchar(20) (PTG fo= PlantD Varchar(20) (FFK)
Plant.FT l@= Unithum  Char(1) (PR) o= Char(1) (PFK) o= zone D Varchar(z0)  (PK) lo= RoomD Varchar(20)  (PFK)
@ Buikiing Varchar(30) @ Varchar(30) (PFK) ¢+ Ref. Date Date. (PK} |e= Ref. Date Date: (PK}
Equip-Function o C Varchar(20) (P
- Varchar(20) (7K
o= Date I (@ FamiD  Varchanz0)
Pant-Cadle R e ey @ PANED  VarcharZo}
RoomA  Varchar(20) la= RoomD  Varchar(20}
Funcion Coge RS Event LT ( it G 0-state Char(1) la- RetDate  Date
\Varchar(20) @ Plant D ‘Varchar(20) (PFK) |e= Plant D Varchar(20)  (PFK)
Ghar(1) Sequence No int 0 jo= Unthum. Chartt)  (PK) Cable-Routing
&= Eauip. o Varchar(20)  (°FK) Event Name Varchar(0) g~ Cabletlo,  Varchar(30) (°K) 0-siste Char(1) D-Stale Charit)
lo- FunctonCode  Varchar(Gs) (P EventType Varchar(10)
AIMS F-Code \Varchar(S0) from Equip.  Varchar(30)
SuccessPath  Varchar(3s) toEquip.  Varchar(30) -
Mean Val Float Varchar(20)
Cal Type nt Char(1) D-State Char(1)
Lambca Float Varchar(0) Fre Damper o,
Tau Float Plant-Raceway o ( Transmitter nfo. ) (o= PantD archar(20) (PFK}
Detector Info. (a= Plant D Varchar(20)  (PFK) /&= Damperho. Varchar(20} (PK]
Dist. Type Char(1) \Varchar(20) (PFK) |a= RoomID Varchar(20)  (PFK) &= Ref. Date Date (PK)
o= Warchar(20)  (PFK) \Varchar(20) (PFK) |e= Ref. Date Date PK) RoomA Varchar(20)
¢= Unt lum Char()  (PK) Varchar(20)  (PK)
o= Raceway tio.  Vrenar(30) (P Date oK
e sen int oK
Raceway Type  Varchar(10) D-State. Char(1)
FunctionCods-Cable Quantty nt
D-State Char(1) D-State Char(1)
(¢ PaniD Varchar20)
|@= Equip. No. \Varchar(30)  (PFK)
o= Unit tium Char(t)  (PFK) e
lg= Function Code  Varchar(39) (PFK) L3
4= Cabe lo. Varchar(20)  (PK)
AMSF-Coe  Varchar(s0) .
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«+2.2-Database Design

ignitSre Group

| .
FHA |
User Name Varchar(SD} ] =
Combustibles Info.
Passwiord Varchar(20) LEETIT LT | : 4= PaniD “archar(20)
Plant ID Varchar{20) (FK) User-Work = UseriD Warchar(25) (PFK} 1lg= RoomD \archar(20) 1
User Level Char(1) | L{@= WorkTime  Datetime (PK} Lh Combust. Type Int :
} :
(Aol VocRChatit} Fg= Ref Date Date 1
User Lock Char(1) T quantiy Float Iy
T : Temp. Combust. Char(1) :I
i 1 D-State Char(1} I
| R ion Level of Room I-------------------l:
Plant-User 4= Rad Level Int (PK)
. } H 1
e ____4 H Rad-Level romcemsOMbustibles Data |
Plant-Room 1
I | 1
T | I
Compartment Info. l'"'T"""'*'"""l I
ittt ittt ettt Room Info. 1 i Drain Info. | I
g= Plant ID Varchar(20) (PFK) : g= Flant ID Varchar(20) (PFK) :
a= PlantD Varchar(z0) (PFK) 4= PlantiD Varchar(20) (PFK) LIt N Char(1) i a= Room ID Varchar(20)  (PFK) I
@+ ArealD Varchar(20) (PK) 4= Area D Varchar(20) (PK) Buikding Varchar(30) 1
4= Ref Date  Date (PK) 4= Zaone D Varchar(20) (PK) @ Room D Varchar(20} (PK) | g 1
Area Name  Varchar(99) @= Ref. Date Date (PK) Room Name Varchar(55) I 1
Zone Name  Varchar(99) :
D-State Char{1}) . :
D-State Char(1} 4= Rad. Level Int (FK) I
it Tt Tt I
1 T 1
N ——— (o ——— R o o e e
d= Plant ID Varchar(20) (PFK) 4= Plant ID Varchar(20} (PFK} Room-Clompart
4= ArealD Varchar(20) (PFK) 4= ArealD Varchar(20} (PFK}
4= Ref Date Date (PFK) 4= Zone ID Varchar(20y (PFK} .
@ Dirsction  Char(1) (PK) 4= Ref.Date  Date (PFK) @ :'ﬂ”t '[I’D ﬁm:ﬂr%g{ o
@= AdjArea  Varchar(20} (PK) 4= Direction  Char(1) (PK) :: R”?'“D . Dﬂtrc ar(20) EPK_ 4
. - . er. Uate ate )
Adj. Zi Varchar(20}  (PK) !
[ Lh T archar(20)  {PK) Area ID Warchar(20)
Zone D Varchar{20}

Char(1)

Fig. DFIRE DB ERD
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2.3 User Interface Design

Work-flow for Fire Load Calculation

(1) Select Ref. Date

(2) Retrieve Latest Compartment Info.

(3) Retrieve Latest Combustibles Data

(2-1) Floor Area Calc. of Area/Zone

=3 Room Floor Area in Area/Zone [ft?]

(4) Combustibles Collecting
¢ Perm. Combust. Sum in Area/Zone =% Amount for Combust. Type
e Temp. Combust. Calc. for Zone
e Temp. Combust. Sum in Area

A4

(5) Fire Load Calculation

¢ Heat Load Sum in Area/Zone =3 Heat Load in Area/Zone [Btu]
¢ Fire Load Calc. for Area/Zone = Total Heat Load / Floor Area [Btu/ft?]
e Fire Severity Calc. for Area = Fire Load [Btu/ft?] / 80,000 x 60

Y.

< END) >

Fig. Logical Work-Flow of the DFIRE
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2.3 User Interface Design
= / Compartment Info. Management (1/2)

DFIRE ver 1.0 — Fire Compartment Info. Management

o (F) SEXE 2| (O 2 24 (H) TH A BEEE (R) 7= E #a| (B) W ESE W)
o omeu ES rHAs" B ossasd L RE R [ERE AR g A= aA | i Te ey B meusw) | @ 227 | €) DRRESE
WSN3: Shin-Wolsong 1&2 ¥ Building Room Fire Area Fire Zone Assignment
=- Shin-Wolsong 1&2 Room List of Auxiliary Building, WSN3 (Shin-Wolsong 1&2)
- AACDG
= AB k
- COWHX Building Room ID Room Name HI00F ;:\rea HiooF f "®3 1 Rad Level
(m?) (ft?)
- CPB
- ESWIS Auxiliary BLDG ~ 1A101A  General Access Area 297.02 3,197 -
- FRSIWT
- LMWSE 1 Auxiliary BLDG 1A101B General Access Area 58’ 297.02 3,197 2 -
- RCB
w-TB 1 Auxiliary BLDG 1A102A Stair 58’~100'6" 12.10 130 1 =
- YARD
1 Auxiliary BLDG 1A102B Stair 58'~100'6" 12.10 130 1 =

Fig. Ul Design (draft) of Room Info. Management 13
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2.3 User

Interface Design

/ Compartment Info. Management (2/2)

DFIRE ver 1.0 — Fire Compartment Info. Management

oH (F) SEXt= #a| (O

=2
> =~ [+]-]
Jo ME YUY gy FHASY

2 24 (H) TH A BEEE (R) 7= E #a| (B) W ESY H)

BB ssaz® [, REs [@REAT  n=an g nevmer MR omeusyr) | 9 227 |€) DRRESE

WSN3: Shin-Wolsong 1&2 V¥

Building Room Fire Area Fire Zone

= Shin-Wolsong 1&2
- AACDG

- AB
- COWHX
- CPB

- ESWIS
.. FEBIWT
- LMWSB
- RCB
=-TB

- YARD

Fire Compartment Assignment of WSN3 (Shin-Wolsong 1&2)

Assignment

AAC DG BLDG ONO001 Diesel Fuel Oil Storage Tank Room ON0O1 VY
AAC DG BLDG ONO003 CO2 Storage Tank Room 80’ ON003 V
AAC DG BLDG ONO005 Cable Spreading Room 88’ ONOO5 V
AAC DG BLDG ONO007 Stair 80’~100°-6" ONO007 V

mm

ON001-Z V¥

ON003-Z Vv

ONO005-Z V

ON007-Z V¥

Fig. Ul Design (draft) of Fire Compartment Assignment

14
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2.3 User Interface Design
& / Combustibles (in Room) Data Management

DFIRE ver 1.0 - Combustibles Info. Management

o (F) SEXE &2 (© 3 24 (H) THI A HE 22| (R) | X B #E| (B) g W) E2TH
o meuy ES masd BB ossasy o mEE [JRE R o, NE AR | i T 7HEe) B meu=yr | 227 | €) DRRESE
WSN3: Shin-Wolsong 1&2 'V Combustibles Type Combustibles
& Shin-Wolsong 1&2 Combustibles List of Auxiliary Building, WSN3 (Shin-Wolsong 1&2)
- AACDG
+-AB k
oo m Bu'ldlng CombUStlbIes . mm Apply T/c
- CPB
- ESWIS Aucxiliary BLDG 1A101A General Access Area  Cable Insulator (P&C) Vv 1,885.02
... FPSWT
- LMWSB 1 Auxiliary BLDG 1A101A General Access Area  Cable Insulator (Inst.) Vv 3,039.58 ft [m]
- RCB
=-TB 1 Auxiliary BLDG 1A101B General Access Area  Cable Insulator (P&C) Vv 1,542.55 ft [m]
- YARD
1 Auxiliary BLDG 1A101B General Access Area  Cable Insulator (Inst.) v 2,408.83 ft [w]
1 Auxiliary BLDG 1A102B Stair Cable Insulator (P&C) w 2,398.68 ft O
1 Auxiliary BLDG 1A102B Stair Cable Insulator (Inst.) v 113.74 ft O

Fig. Ul Design (draft) of Combustibles Data Management 15
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2.3 User Interface Design
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/ Retrieve Combustibles Data for Fire Area/Zone

DFIRE ver 1.0 — Combustibles List for Compartment

oH (F) SEXt= #a| (O

=
> olzy BB
40 g 43 55 FHA =¥

3 24 (H) THAA HE2E| (R)
B ossasy o ME [PRERY o

J|XH™E 3| (B) W)

WSN3: Shin-Wolsong 1&2 V¥

Combust. in Zone

= Shin-Wolsong 1&2
- AACDG

- AB k
- COWHX

- CPB

- ESWIS

.. FEBIWT

- LMWSB

- RCB

- TB
. YARD

Combust. in Area

Ecﬂl- (H)

AE an | e o viner) W oY uEyl | @ 227 | €) DFIREEE

Ref. Date: | 2023-07-01 V¥

Fire Load Calculation

Zone Combustibles in Auxiliary Building, WSN3 (Shin-Wolsong 1&2)

[®] Permanent / [] Temporary

Aux. BLDG

1 Aux. BLDG

1 Aux. BLDG

1 Aux. BLDG

1 Aux. BLDG

1 Aux. BLDG

1A0GOA-Z58

1A0GOA-Z58

1A0G0B-Z58

1A0G0B-Z58

1A102B-Z

1A102B-Z

AB General Area

AB General Area

AB General Area

AB General Area

Stair B West ...

Stair B West ...

Cable Insulator (P&C)

Cable Insulator (Inst.)

Cable Insulator (P&C)

Cable Insulator (Inst.)

Cable Insulator (P&C)

Cable Insulator (Inst.)

1,885.02

3,039.58

1,542.55

2,408.83

2,398.68

113.74

ft

ft

ft

ft

Fig. Ul Design (draft) of Retrieving Combustibles List for Fire Zone

16




2fjolS4bE HAt== 7 H|O[E{H|0] A 3L ARSXIRIE{H|0| A A

B TN =2 A ¢

2.3 User Interface Design _ , ,
/ Fire Load Calculation Result View

DFIRE ver 1.0 - Fire Load Calculation

oY (F) SSXE #2| (0) 3 2M (H) THMA 2 22| (R) J|=HEE 2| (B) W) E3Y¥H
o omeu ES rHAs" B ossasd L RE R [ERE AR g A= aA | i Te ey B meusw) | @ 227 | €) DRRESE
WSNS3: Shin-Wolsong 1&2 'V Zone Fire Load Area Fire Load Ref. Date: 2023-07-01
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- FP&IWT
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Fig. Ul Design (draft) of Fire Load Calculation Result for Fire Zone 17
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2.4 Design Verification by Fire Load Calc.

SQL Result 1 — Fire Compartment Info. Change History

Example of Inquiry Result for Fire Compartment Info. Change History

plant_id room_id ref_date area_id zone_id remark state rno
WSN3 0B0O1 2023-06-01 Y-0B1G1 Y-0B1G1-Z U 1
WSN3 0B0O1 2023-05-25 Y-0B1G1 Y-0B1G1-Z | 2
WSN3 0B001 2023-05-20 Y-0B1G1 Y-0B1G1-Z D 3
WSN3 0B002 2023-06-01 Y-0B1G1 Y-0B1G1-Z U 1
WSN3 0B002 2023-05-25 Y-0B1G1 Y-0B1G1-Z | 2
WSN3 0B002 2023-05-20 Y-0B1G1 Y-0B1G1-Z D 3
WSN3 0B003 2023-06-01 Y-0B1G1 Y-0B1G1-Z U 1
WSN3 0B003 2023-05-25 Y-0B1G1 Y-0B1G1-Z | 2
WSN3 0B003 2023-05-20 Y-0B1G1 Y-0B1G1-Z D 3
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2.4 Design Verification by Fire Load Calc.

SQL Result 2 — Combustibles Data Change History

Example of Inquiry Result for Combustibles Data Change History

plant_id room_id combust_type ref_date quantity state rno
WSN3 0BOO1 3 2023-06-01 214.2 u 1
WSN3 0BOO1 3 2023-05-25 214.0 | 2
WSN3 0BOO1 3 2023-05-20 214.0 D 3
WSN3 0BOO1 5 2023-06-01 33 u 1
WSN3 0B00O1 5 2023-05-25 3.0 | 2
WSN3 0B0O1 5 2023-05-20 3.0 D 3
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2.4 Design Verification by Fire Load Calc.

SQL Result 3 — Combustibles in Compartment

Example of Inquiry Result for Combustibles for Fire Compartments in Ref. Date

room_id area_id zone_id combust_desc quantity eng_unit unit_heat
1A101A 1A0GOA 1A0G0A-258 | 7Hlol2 A (M= & M o) 1,885.0 ft 1,612
1A101A 1A0GOA 1A0GOA-Z58 HolE HEAXM (A F) 3,039.6 ft 907
1A101B 1A0GOB 1A0G0B-z58 | #Hol&8 HoAA(M= & XM of) 1,542.6 ft 1,612
1A101B 1A0GOB 1A0GOB-Z58 HolE EAXM (A F) 2,408.8 ft 907
1A102A 1A102A 1A102A-Z Hol2 EAAM (M= L M) 2,109.8 ft 1,612
1A102B 1A102B 1A102B-Z Hol2 EAAM (M= & M) 2,398.7 ft 1,612
1A1028B 1A102B 1A102B-Z HolE A (A F) 113.7 ft 907
1A107A 1A0GOA 1A0G0A-Z58 | 7Hlol2 A (M & o) 733.4 ft 1,612
1A107A 1A0GOA 1A0GOA-Z58 Hols HAXM(HF) 1,345.0 ft 907
1A107B 1A0GOB 1A0GOB-z58 | 70|28 E A (M= & A o) 708.8 ft 1,612
1A1078B 1A0GOB 1A0GOB-Z58 HolE A (A F) 1,482.0 ft 907
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