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1 Introduction

Background

- Writing SPACE input in a typical text editor, separately

- Running SPACE, separately

- Checking syntax errors, separately

- Analyzing calculation results using plotting tools, separately
- Tedious routines doing above steps

New procedures - Writing SPACE input in the IDE (AESPA?
- Running SPACE on AESPA E
- Checking syntax errors by AESPA |S,
- Analyzing calculation results in AESRA

- No tedious job. It's really dynamic.



1 Introduction

Objectives of AESPA

- To accelerate the SPACE works faster
- To minimize logical human errors

« To help designers get insights

« To prevent the waste of time from old routines (Reading
manuals, looking node diagrams, etc.)

« To make designers happy



2 Method and Results
Technologies used

« C++ computer language is the main tool for developing the AESPA

« Object-oriented programming technique

« Qt frameworks for graphic user interface. Many classes are subclassed
from Qt classes

« A few number of third party source codes referred for Excel, plotting, etc.

« To read and write the bunch of data, the parallel processing supported
by C++ Is adopted.

« Download : https://github.com/jcsu1835/AESPA/blob/main/README.md



2 Method and Results

2-1. Input Edit Funtion (1)

* One of main functions of the AESPA

- Edit, insert, replace, find, delete, copy, paste on rows e
- Edit, insert, replace, find, delete, copy, paste on columi o+
- Drag-n-drop system is adopted.

 Redo-undo stack technologies supports

* Texts zoom-in and zoom-out r
« The appearance of editor such as font, font colors,

background color, etc., can be customized by users.



2 Method and Results

2-1. Input Edit Function (2)

« Automatic input organizing

- Input file with no errors
- Generates input categorization based on component types
- Supports Click-n-Go

- Browser keeps inputs up to date

» SPACE input template support

- Automatically insert minimum required inputs
- SPACE input template including =, @, OPTN, TIME
- Reduce designer’s working time

File Edit Tool WView Help

1LOOP Plantino M=

M Browser

* Error/Waring

.l = bl
[== R |

L

&3 Comporent [ Table of Contents

TR o mE & a

TLODOP_Plantinp %

Find fcrxs, hexx-yywd | 001

T Lt

Components
¥ §& BRCH
~ & CIRL
> M 0001
> #0003
» #0005
» #0030
§5 FACE
§8 HTPR
§ HTST
$5% KINE
i OPTN
§5 PIPE
~ & 005
- o000
— 0003
| | Fa2im
2201
— 2301
- 2401
— 2501
— 2601
— 2701
— 2801
_3‘[:.‘
— 3201
— 3401
L3801
» M 0006
> M 014
> # 020
> §8 pLOT
~ 5% PRZR
) F C“E’
i pumP
i TABL
§a TFBC
5 TIME
i TRIP

LR

~J Create final deck

Descriptions  Line No

Bypass
Scram_Table
pump_control
STEAMCct]

SGtube R

SGtube L
Core
SG

PZR

1103
1053
721

1079

270

< m E’ﬂ (4 .Ki;ﬂflﬁ,ﬁl Mo wrap

AAR

click and go

451
452

o Kf Kr
Ce28-PIPE-3201 @.8 8.8

* FACE OPTION CHOKING AREA  CCFL
Ce20-PIPE-3401 © 0 )

*

* FLOW_OPT.  VAPOR
Ce20-PIPE-3801 1 0.0
Ce20-PIPE-3802 1 0.0
*1242.339

REEREER R RERE R ER R R R R R R R R R R RERR R R R

EE MAME
CBB5-PIPE-8808 SGtube R
o

* NFACE
reac_DTPE-@@E3 2

VOLUME NO.

Cee5-PIPE-2101 17.28246 1~2

*

£ X-AREA NO.

Cees-PIPE-2201
H#

* LENGTH NO.
cees-PIPE-2301 4.533931 1~2
*

* X-HD
Cees-PIPE-2401 ©.01524

b

* INC-ANGLE
Cees-PIPE-2501 90.0

*

* AZI-ANGLE  NO.
Cees-PIPE-2601 0.0 1~2

*

* CELL OPTION  SIT. LEVEL  PACKIN
Cees-PIPE-2701 © 0 0

*

* PROP.OPT.
CO05-PIPE-2801 3

*

b

3.79416 1~2

W-ROUGH
1.69E-86

ELEV
4.533931

PRESS
1.538636E+



WH_Plant/Z CHE /1LOOP_Flantinp - AESPA

File

Edit Tool View Help

CmEE A&

TLODOP_Plantinp %

2 Method and Results

M Browser

2-1. Input Edit Function (3)

tror/Maring

=

1LOOP Plantino M=

1.0 Steam Generator

2.0 Heat structure Thermal properties
3.0 Kinetic Parameter

4.0 Staedy state calculation

5.0 TRIP

6.0 CTRL

« User-supplied TOC (Table Of Contents)

- Users make their own TOC with brackets, {} =
- Users can shared important input parts
through TOC :
- Supports Click-n-Go -

116698 & 3629 02

I:|:| .._

(W]

L B b= O

=

v LA

C326-TFBC-1193

[

326-TFBC-1194

i

M *

326-TFBC-4808

[

326-TFBC-4801
326-TFBC-4802

H* M
ol

REVERSE
1

P1

P2

HYSTERESIS
1

P3

P4

1.654740E7 1.654740E7 1.654741E7 1.654

#2480 psia

Al
@.259223

PROP.OFT.
2

TIME
8.8
108c9.8

A2

8.2787091

PRESS
1.01325E5
1.81325E5

* 14.7 psia

VOI
6.0
6.0

VOID_V
1.8
1.8

R_oR_H_R_R_ R _R_R_R_R_R_R_R_RM_ S BR_K_R_R_K_R_R_R_R_¥_%_%_

{1.8 Steam Generator}
%k _k kK _ Kk _k_ kK kK _K_k_k_k_k_k_k_K_k_k_K_K_k_K_%k_k_

kS

*
C883-BRCH-8088
H#
C883-BRCH-8884
*

*
C883-BRCH-8101
*

*
CB83-BRCH-8182
kS

* CELL OPTION
C803-BRCH-8110
*

*
CB83-BRCH-&1808
*

*
C283-BRCH-1101
H#

* FACE OPTION

903 -BRC .

NAME
SG_inlet

1

VOLUME
11.49379

INC-ANGLE
90.0

SIT.
a a

PROP.OPT.

=3
1]

FROM
Cee3-81-xo

CHOKING

LEVEL

X-AREA
8.0

ELEV.
1.53524

PACKING
5]

PRESS
1.538636e7

TO
Cee5-01-xi

AREA
o

LEMNGTH
1.535924

AZI-ANGLE
8.0

DONOR
a

TEMP
561.68389

AREA
8.0

CCFL
o




2 Method and Results
2-1. Input Edit Function (4)

« Auto-completion mechanism

- searches important keywords automatically
- recommends words after typing 2 characters
- Designers can know which components were already used.

CO13-CELL-9110 @ D 0 @ @ @ ©
CO13-CELL-8180 3 1.554699E7 557.925
ce

c901-01-x1

c001-01-xo

c002-01
PR e a0 BTM_CORE
Pl 4.740232 ©.0 1.2192 0.01255776 0.0 90.0 1.2192 9.0

014 - -9110 06 0 0 0 0 @ O
CO14-CELL-0180 3 1.558746E7 564.2522




2 Method and Results

2-1. Input Edit Function (5)

On-click user's manual

- No longer need to try to look for the paper manual
- Just click the input card whenever you need a description
- Reduce human errors and working time

D:/Qt_study/Qiwi/AESPA/Sample/Simple_WH_Plant.inp - AESPA

File Edit Tool View Help

595 HOO1-00-4003 587.12 r 1~10z 3~3
596 HOP1-00-5001 1000 0.3250 0.0 0.0083333 1~3
Datal(l) € FE} (Source type)
= (No heat source)
=xfiMd EH SHE NS
KL F HALE =2 (Fission + Decay)
Aol A
Aol A
Al ol A
A
=

S =

S g

[] IIFIJQ“_IIE
o
m k2
=

0%

0%

OH CH O O Ol
A JimeJimeJime i
0%

0%

—
|
—
|
—
|
(=]
|
(=]

| &H A Actinide H
HEING FAHA LM EHAZ =5
S HLE 23 ALE xox=E HIHAIZS (CTRL) H =
Z 0l = (Internal source multiplier)
=
=

CHl

-

= = =T A IS S0l A== (Direct heating multiplier for left side)

Ad

Data5(C) E 74 HH- 4y 1~
HO01-00-6001 00000000000 1~3

[ B N - <P B3ee B VDG ws | ¥p» & <) A x"H | smolewH et |

Simple_WH_Plantinp X

Simole WH Plantino 0%

5 Find (cxxx, hxxx-yy)
3
HEIKE =3 Create final deck
&
[f Components  Descriptions Line No
> & BRCH
2 > @
& > @R
= @ FACE
(
T
@ HT
[+ KINE
= & opPTN
7 PIPE

5 PRZR
& PUMP
TABL
TFBC
TIME

>
>
>
>
>
>
> & pLoT
>
>
>
>
>
> TRIP

BEBHOBBOHBHS

& Component [l Table of Contents

11518 3 10633 162

TABL-001-023 1.95000 -0.06235200
TABL-001-024 2.30000 -0.06328800
TABL-001-025 10000.00000 -0.06328800

* TABL-002 *

*oo

TABL-002-000 CEA_ns_Reac
TABL-002-002 3

TABL-002-003 None None
TABL-002-007 1.0

TABL-002-010 25

TABL-002-01100

TABL-002-012 19.73 0.011098125
TABL-002-013 1.00E+09 0.011098125
C001-BRCH-0000 UP_PLEN
C001-BRCH-0004 3

C001-BRCH-0101 27.87223 0.0 3.529584 0.1524 0.0 90.0 3.529584 90.0
C001-BRCH-01100000000

CO01-BRCH-0180 3 1.545667E7 601.3871
C001-BRCH-1101 c001-01-xo0 c002-01-xi 1.279275 0.1524 0.4187 0.0
CO01-BRCH-1140000000

CO01-BRCH-1180 1 0.0 12400.31 0.0

C001-BRCH-1201 c013-01-xo c001-01-xi 0.139546 0.1524 0.0 0.0
CO01-BRCH-1240000000

C001-BRCH-1280 1 0.0 388.2751 0.0

C001-BRCH-1301 c016-01-xo c001-01-xi 0.139546 0.1524 0.0 0.0
CO01-BRCH-1340000000

CO01-BRCH-1380 1 0.0 12400.31 0.0

B T T —
EEEEHEEEIREEREIHE XA AAEAAER

o) XTABL CARD i

= = =T 2L E MY Z4H A5 (Direct heating multiplier for right side)




2 Method and Results

2-1. Input Edit Function (6)
Copying component block

- Copy latest component input among same multiple inputs
- Just select component and drag-n-drop it at designated line

File Edit Tool View

Simple_WH_Plant inp X

8

A2

&

[' Components

&3 BRCH

o > @ CcEL W

&> & cm

% > & FACE

> E HTPR
> & HIST

4 > & KINE

_ | > @ oriN

§; > @& PIPE
> @& pLoT

H , & PRZR
> & pump
> @B TABL
> & TFBC
> & TIME
> & TP

& Component Il Table of Contents

11388 5 10623 372

Help

R miE &

Simole WH Plant.ino H%

Find (cxxx. hxxx-yy)

~J Create final deck

Descriptions

Line No

TABL-002-000 CEA_Ins_Reac
TABL-002-002 3

TABL-002-003 None None
TABL-002-007 1.0

TABL-002-010 25

TABL-002-011 0 0

TABL-002-012 19.73 0.011098125
TABL-002-013 1.00E+09 0.011098125

*** Drop new component block here ***

T —————
B ——
**  XTABLCARD  **

AR AEEHA XA R AEARE
T ——
B —

FEEKEEERKXHHIIHKIIRERXHAHAH

AN PLOT CARD X%

EEEEEEEREXHHIHHREEREXEHAHHH

EEEEEEEHHHHHREREEEHAHHHHH R

PLOT-00-000 8
PLOT-01-000 time O
PLOT-01-001 ctrl 0303
PLOT-01-002 totPower O
PLOT-01-003 timeof 0025

¥p 5 o l<) A x" F | simpleHPlanting |




2 Method and Results

2-2. Input Errors Check
» Checking the input errors before execution of SPACE code

- Display warnings or errors under the line of related input
- Can fix a problem with on-click user’s manual quickly

TPR-004-000 INCONEL-600 937 CTRL-0002-00 T_AVG sum 0.5 576.4861 1

Warning!!! HTPR-004-000 (INCONEL-600) : Nuclear fuel property name must have uo2, gap, zirc. 038 CTRL-0002-01 0.0 1.0 t ||q c222-01

If this property is not for nuclear fiiel, the warning can be ignored. If not, you must edit.
_ s S | . I Error: CTRL-0002-01 : ¢222-01 not exists.
Wrong name for nuclear fuel property causes wrong fuel temperatures.

HTPR-004-001 373.15 17.30735 Data I(R) AOD - J&l—;"‘»_

Data2(R) A1 : multiplier
Data3(C) B2 J[H =
Data4(C) H =2 Ttct0| &




2 Method and Results

2-3. On-Click Node Diagram Generation (1)
« Display the node diagram of a selected one

- for CELL, BRCH, PUMP, PIPE, PRZR, SEPR

- copy and paste diagram as image into document

- click-n-go to navigate the relat®

IR ZomE &

h I d b t . 4 ht Simple_WH_Plantinp X
e p eslgl IerS ge II ISIg S Simole WH Plantino %
5 | Find (cxxx, hxxx-yy)
3
S  Create final deck
o
[f  Components  Descriptions  Line No
> & BRCH
2 > &
£ > Bam
= > & rFAce
= & i1
5 > &R
» > @& HisT
> @& KINE
o> & opTN
| > & eee
> & Lot
B .3
| > ® ci10 PRzR 31
v & pump
> ® C009 PMPS 342
> & TABL
> & TFBC
> & TIME
> @ RIP

& Component [ Table of Contents

11518 53118 02

ax

Km;"’f’l?i.ﬂnumwyap |¥’,‘

C003-BRCH-1280 1 0.0 12788.5751 0.0

Kkkkhkkkkkkhhhkhkhkhhhkhkhdk
*hkkkkkkhkkhkhkhkhkhkhkhkhhkhkhhkhkhhhrd
*% *%
PRZR CARD
Kkkkkkhkkkhkhkhkhkkhkhhhhhkdhrk

Kkkkhkkkkkkkhkhkkhkhhkhhhkhhhdk

*

C110-PRZR-0000 PRZR

C110-PRZR-0003 7

C110-PRZR-2101 5.25883 1~7
C110-PRZR-2201 3.574909 1~7
C110-PRZR-2301 0.0 1~7
C110-PRZR-2401 2.1336 0.0 1~7
C110-PRZR-2501 90.0 1.47044 1~7
C110-PRZR-2601 90.0 1~7
C110-PRZR-27010000000 1~7
C110-PRZR-2801 2 1.530636E7 0.0 0.0 1~3
C110-PRZR-2802 2 1.530636E7 0.5 0.0 4~4
C110-PRZR-2803 2 1.530636E7 1.0 0.0 5~7
C110-PRZR-3101 3.574909 0.0 1~6

9 | <) & x" BT | smplewH Planting |
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2 Method and Results
2-3. On-Click Node Diagram Gener:

e Zoom-in and Zoom-out m:_m_
* Moving —
« It's hard to draw by hand. c119-01-41

111-81-x1 121-81-x1 113-081-x1
s
cl133-81-x1 e e
T c135-86
c111-fo1jllc121-fo1)
c152 o1l o
S !
c141-86 .:145-.—'-:35 R
Cclec-g1
S 2
c141-@5 42-85-01 Ea—
= apas c135-84
R o S—
[E) c141-04 42-84-01 O
I COl8-83 -0 SRR el ~138-83 Fk J2B-83-91
145-F83 42-93-1'
| __--i 185-82-x 112-81-x1 122-81-x1 L
EEEE — CQ18-82 -0 L c138-82 d J2B-82-01
Lo D 9
c141-01 [SEEREER {42 i =
—— clB-81 - felspEsaci ~1358-81 128-81-01
c181-foll _
co
—
cl17-82-x0




2 Method and Results

2-4. On-Click Controller Diagram Generation (1)
« Display the CTRL node diagram of a selected controller

diagram shows description, controller ID, type and initial value (target value)

- click-n-go to navigate the related input.

- copy and paste diagram as image intQ.c

- moving, zoom-in, zoom-out POMEEA L <P 6o MELEG e | 601 8 T i | R | S | S | |
- help designers get insights while developing.moHiiess

- copy and paste diagram as image int s

/AESPA/Sample/Simple_WH_Plant.inp.final.inp - AESPA

Components  Descriptions Line No

CTRL-0307-01 0.0 1.0 t_1liq c002-01

1
y m 3 CTRL-0307-02 1.0 t_liq c010-01
CTRL-0308-00 Tref constant 1.0 576.486 0

¥ Eror/: P B
o
o

e CTRL-0314-01 0.0 1.0 ctrl 0313

CTRL-0314-02 1.0 ctrl 0311

> ® Tava L CTRL-0309-00 T_Tref sum 0.01389 0.0 1

2 S B TRL-0309-01 0.0 1.0 ctrl 0307

> ® 0200 pumpketl 165 CTRL- G LD

> @ description 167 CTRL-0309-02 -1.0 ctrl 0308
B e frac_power 175 CTRL-0310-00 Pref constant 1.0 1.530636e7 @
[ < sl 9 CTRL-0311-00 K3 P Pref sum 0.0000000145 0.0 1
H | ;e Di.measured 180 CTRL-0311-01 0.0 1.0 press c110-07

> ® 0307 Tavg 183 CTRL-0311-02 -1.0 ctrl 0310

> ® iy 186 CTRL-0312-00 K1 constant 1.0 1.172 @

e 1 CTRL-0313-00 K1_K2DT sum 1.0 0.0 1

> ® 0311 Kappret 191 CTRL-0313-01 0.0 1.0 ctrl 0312

> @ K 194 CTRL-0313-02 -1.0 ctrl 0309

; o RERDIEES CTRL-0314-00 OTDT setpoint sum 56.9p 0.0 1

SF

&

&

<& Component [l Table of Contents

1

>

> st C020-PIPE-0000 SG_2nd_side
i gg‘PNTEN C020-PIPE-0003 5

> @& PiE C020-PIPE-0005 0

> @ pLOT C020-PIPE-2101 43.14276 1~1
; ’-5: im C020-PIPE-2102 44.31970 2~2
L roem C020-PIPE-2103 61.93979 3~3
> & TFBC C020-PIPE-2104 22.56181 4~4
> @ TME C020-PIPE-2105 69.94635 5~5
> & P

C020-PIPE-2201 0.0 1~5
C020-PIPE-2301 4.5157 1~1
C020-PIPE-2302 4.7324 2~2
C020-PIPE-2303 4.6175 3~3
C020-PIPE-2304 2.0377 4~4
C020-PIPE-2305 3.2992 5~5
C020-PIPE-2401 0.0341376 0.0 1~5
C020-PIPE-2501 90.0 4.5157 1~1
C020-PIPE-2502 90.0 4.7324 2~2

7728 = 1988 352
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2 Method and Results

3
5

5 «f -l g

2-4. On-Click Controller Diagram G
« Samples : from simple to complex

Clicked node to survey

ik =

Frad
aferre B N tris, (=) feran a ol ongor
i Hoah 1 ol 7 L ai oo 1o}
- it eI e e Tant-Tag e .w —
® ) 1) [ ) (e (s (esns) ®

K;E& sééﬂ -Eﬁ
i
(4

[l

Selected CTRL by user

0 40 D A D o A 4D 4 D 4

D -4

T_Tref
> ctrl 8383 J
sum

L (@)

Tavg
ctrl 8387

sum r- 1
(8) | |

Pref | | |oTDT_setpoint

ctrl @310 L _| | g ctrl o314
constant sum
(1.538642+87) (a)

Tref K1_K2DT
ctrl @388 > ctrl 8313
constant Sum
(576.486) (a8

K1
ctrl 8312 J
constant
(1.172)

donarc:
leer) ool
B it
ol o f— - e
et eisa lexrt esea) lctr1 )
Prop- 1 i . i

vap_son tvap_sn
etr oo ctrd 9324]
s




2 Method and

2-5.0n-Click Trip Dia
Link diagram for TRIR

(8 |

t_liq c@l8-8ld

null & L

trip-8ees
LOW TAVG

g 1e

(558.372)

ctrl 8382 4

trip-eee7
IGH PRZR LEVE]
ge

(12.9388)

null & L

trip-16es5
LOW ggRZR PRESS AND 4
and

(@)

LEVELL

trip-1815
PRESS AND LE
or

(@)

trip-@922
’HPPT / Nominal time 8 P
ge
(8)
trip-8911 trip-e121
r ] [ > Manual Trip 4
- gt
r n (le+@6)
trip-@923
bLF‘PT / Nominal null @ P
ge
(8)
trip-8912
null @ q cs LPS? (RCP BL) time @ g time 8 q
£
(8)
trip-@924
LSGb (56-LH} / Noginal press c698-814
ge
(8)
trip-8913 trip-e96e
ctrl 8642 4 €S LPSS (RCP BR) pitrip_time @9 il @ 4
le 1e
(@) (5.59854e+86)
trip-@925
LSGpl (5G-RH) / Noginal null @
ge
(8)
trip-8914 trip-8e99 trip-8171
null @ g Cs LP55 (RCP )] Manual Trip | time @ g MFIV iosure following MSIS
le ge
(8) (1e+18) (11.5)
trip-@926 trip-6131
HSGb (5G6-LH} / Noginal press c798-814 > Manual Trip g
ge gt
() (le+86)
trip-8915 trip-1eel trip-@961 trip-e172
press c698-814 CS LPSS (RCP AR) 4 pitrip_time @96 > 4
le or le ge
(@) (@) (5.598542+86) [11.5}
trip-@927 trip-8999 trip-1131
HSGj) (S5G-RH} / Noginal null @ 4 delay after IT
Ee = or
(e) (8) (8)
trip-1e82 trip-e173
null @ q time 8 q q time @ q » q
or ge
(@) (11.5)
trip-@928 trip-1171
LSGN (5G-LH} / Noginal ctrl 8142 ¢ » trip 1171
ge or
(8) (8)
trip-1ee3 trip-@962 trip-e174
press c798-814 time @ q q pitrip_time 8963 » q
or ge ge
(@) (97.68) (11.5)
trip-@929
L5apf (5G-RH} / Noginal null @ d
ge
(8)
null @ q time 8 q time @ q time 8 q
trip-@93e
CF / NHE Minimlm ctrl 8642 g
trip-@963 trip-1121
ctrl 8938  d time @ g ’tr'ip_time 8963, ’trip_‘time 1123
ge or
J— — (97.68) (8)




2 Method and Results

2-6. On-Click Face Diagram Generation

Link diagram for FACE, VALV, MFACE, TFBC

c312-81-xo0

G

FACE

c512-fo1—#) ¢313-01-x1

CcAO6-81-x0 [H—c812-f01—] chO8-81-xi

ceay-a8l-yv

CARE-81-y

CRBE-82-yv

CABE-83-yv

CRBE-84 -y

CBE0-@1 - v

cala-8l-y

HIIB U
i

c2e7-1al

c287-182

c287-fa3

c2@7-fa4d

c287-18s5

c287-186

c 287 -187

c@17-81-vi

cA18-81-yi

c@18-82-yi

cA18-83-yi

c@18-84-yi

c@19-81-yi

cBA5-81 - X

cba5- 81 -

cBA5-81 - X

cba5- 81 -

cB95-81 - x

cb95- 81 -3

c@2@-81-vyi

HEHIHIN

cdel-fal

c881-+a2

cdel-fas

cel-fad

cdel-fas

c881-86

boundary

boundary

boundary

boundary

boundary

boundary

AN




2 Method and Results

2-7. 0n-Click Table Diagram Generation

Link diagram for TABL, XTABL

TABL-00081 ¢

TABL-8@815% -«

KINE-3@01

XTABL-0874 .

CTRL-8142

CTRL-8e42

CTRL-8151

CTRL-8651




2 Method and Results
2-8. Execution of SPACE code with real-time plots

Edwards_Pipe/Cell_wise_PIPE_model/Edwards_pipe_cellWise.inp - AESPA

File Edit Tool View Help

|| . S| E E é | %S ’ a 6 . ? i B G0 Nowrap S Y]}lﬂ | o) e X" ’ | Edwards_pipe_cellWise,inp | iSMR_Base_SD_240828,in | Simple_WH_Plantinp |

Simple_WH_Plantinp X Edwards_pipe_cellWise.inp X

% 5 =
Edwards pioe cellWise.ino 0i ax T T
5 Find {cxxx. hxxx-yy) HEEIKKKIKKKIIKKKIKKRRIKKKIIKK
w0
=0 | = =
od D i 7 Create final deck AEEEEKKEKERRAAERRRRAKRRRRAAR
('™
E Components  Descriptions Line No *% XTABL CARD *%
> & oPTN
L T T T
= > & PIPE
tg N2 @ PLOT B T T T T T
= || HSE ™ oo 168
=} y ® 01 169 AEEEEKKEEERRKAERRRKARRRRRAS
= b 1 1
» b 02 184 B T T T T T
> & TFBC
> @& TIME **  PLOTCARD  **
= -~
w0 2 & TRIP T T
- AEEEEKKIKERRKAEERRKKKRRRRAS

*x *

* PLOT-01 '|

x *

PLOT-00-000 8

PLOT-01-000 time O
PLOT-01-001 press C0O01-01
PLOT-01-002 a_vap CO01-01
PLOT-01-003 a_vap CO01-08
PLOT-01-004 mflow CO01-f01
PLOT-01-005 mflow CO01-f02
PLOT-01-006 mflow CO01-f03
PLOT-01-007 mflow CO01-fO4
PLOT-01-008 mflow CO01-f05
PLOT-01-009 mflow CO01-f06
PLOT-01-010 mflow CO01-f07
PLOT-01-011 press CO01-04

EEEKEKKEKKEKKEKTRER

&% Component | [l Table of Contents

* Profiling Plot *

EEEEEXXRKERRRKIRRKR

PLOT-02-001 time O

194% = 1663 112




2 Method and Results

2-9. File and Directory Comparisons (1)

« Compare files to know the differences
« 3 files can be compared at one time
« Clean input deck generation for fancy comparisons

wi/AESPA/Sample/Simple_WH_Plant.inp - AESPA

File Edit Tool View Help

N N Y-R-E X <P B3OS BE DT LB a0 e I *p & @ l<) A x" T | smolewHPantinp |

Simple_WH_Plant.inp X

Simole WH Plantino 0i% ax 1
5 | Find (cxxx, hxxr-yy) 2
2
g 7T ¥ T I Create final deck 3
& 4
E Components  Descriptions Line No 5 5 9 2024
~ :
mls e o 6  * Time: 14:18:13
§ > @& CRL r 16] 7 6 KK K 6 K K 3 5 8 8 3 3 3 3 KKK K
“g > 2 FACE 8 3K 356 36 3K 5 26 3K 3 25 3K 3 4 6 3 5 K 3K K K5 K KK kK KK
| 9  *x OPTN CARD *x
» > E KH‘\IE 10‘;‘ 3K 356 35 3K 5 36 3K 3K 5 3 3K 5 6 3 5 K 35 K K5 K K KK KK
= > Q OPTN 11 35 356 36 3K 3 26 3 3 K K 35 K 6 36 5 K 3 5 K K5 K KKK KK
2 0 f 3 12 % %
> & PLOT
B & 13 * OPTN-OPTN *
| > & ruwp 14 == *
B & 15  OPTN-001 New Combined
B & e 16  OPTN-002 SI SI
2 > WP 17  OPTN-003
K 18  OPTN-007
= 19  OPTN-008
20  OPTN-009
5 21 OPTN-034
g 22 OPTN-040 1000.0
3 23 OPTN-202 1
£ 3K 356 35 3K 5 26 3 3 5 3K 3 5 K 3 5 K 3K 5 6 KK K KK K KK
& 24

e KKK K 8 38 5 R R R

L TIME CARD

66 KK KKK K 8 5K 5 8 R R R R KKK KK

25

NN
N o

KKK KKK KKK K K K 3K K 3K K K K K KK KK KK KK

N
0

S *
* TIME-TIME *
* *
TIME-00-1 0.0
TIME-01-1 1000.0 1.0 1.0 1000000.0 1.0e-10 0.01 1000.0

00000
TIME-02-1 1000.0 0.01 0.01 1000000.0 1.0e-10 0.01 1010.0 0 0 0 0 @
FAK KKK H KKK KKK F K FH KK F KKK

WwWwwwwwN
NhWNROO

38 KKK KKK KKK K K K KK KK KKK KKK KK

% TFBC CARD *=

K KK K K K K 3 56 3 5 3 5 K 3 KKK KKK K

woww
© N




2 Method and Results

2-9. File and Directory Comparisons (2)

(& Edwards_Pipe.inp - Edwards_pipe_cellWise.inp
X s ® Do dtESi 2w OHHES AN OFHH0|wTACZ. Z2HE 7|8 DEE YW1 _Edwards_PipeWCELL_modelWEdwards_Pipe.inp = Dewdtesid2ws CHREE AN OFFIHIOIWTAQZ. ZEHE 7|8 223 4 2W01_Edwards_PipeWCell_wise_PIPE_modelWEdwards_pipe_cellWise.inp

ERE RSP EEEEEEEEEE R E
ERE RSP EEEEEEEEEE R E
- OPTN CARD o
EREEEE P TR E RS S FE RS
EREEEE P TR E RS S FE RS

OPTN-001 MNew Steachy
OPTN-002 51 51

OPTH-004 1 * Semi=Imelicit
OPTH-003 1

OPTH-007 1

OPTN-008 d

OPTN-034 O

OPTN-202 O

BRSPS LRSS S
BRSPS LRSS S
*x TIME CARD *x
BRSPS PSS S
ERE RSP EEEEEEEEEE R E

TIME-00-1 0.0
TIME-00-2 55

TIME-01-1 1000.0 0,005 10,0 1000000.0 1.0e-10 0,001

0T oA A A AL A A A A TR A A R R Rk R ke
0T oA A A AL A A A A TR A A R R Rk R ke
ok TFEC CARD ok
0T oA A A AL A A A A TR A A R R Rk R ke

0T oA A A AL A A A A TR A A R R Rk R ke

CO03-TFBC-0000 atmosphere
CO03-TFBC-0004 1
CO03-TFBC-0003 O
CO09-TFBC-0008 O

CO03-TFEC-1101 CO01-01-xo bp 1E+4 0.09230304 1.02 0.56

CO09-TFEC-1140 0 O

FMNA-TFRC-T1AN 1T NN nnnn
<

E:17 S:11/11 4 11/

1200000000

EREEEFEEEFEEMEEEE PSP
EREEEFEEEFEEMEEEE PSP
o OPTN CARD o
EREEEFEEEFE RIS EES S
EREEEFEEEFE RIS EES S

OPTHN-001 New Steachy
OPTH-002 51 51

OPTH-003 1
OPTH-007 1
OFTN-008 O
OFTN-034 0
OFTN-202 O

BRSSP S
BRSSP S
*x TIME CARD -
KRR IR KR TR DR R A TR DR DR DR A I DR DA A R R R R
EREEEFEEEFEEMEEEE PSP

TIME-OO-1 0.0
TIME-D0-2 339

TIME-0T-1 1000.0 0,005 10,0 1000000.0 1.0=-10 0,001

TR R TR A A T DA A A A A A TR A A D ke
TR R TR A A T DA A A A A A TR A A D ke
ok TFBC CARD ok
TR R TR A A T DA A A A A A TR A A D ke

TR R TR A A T DA A A A A A TR A A D ke

C003-TFBC-0000 atmosphere
CO03-TFBC-0004 1
C003-TFBC-0003 O
CO03-TFBC-0008 O

CO03-TFBC-1101 CO0T-01-xo be 1E+4 0.09290304 1.02 0.56

CO09-TFBC-1140 O O
FMA-TERC-11AN T nnnnnn
<

E:1 2:1/24 24124

20000000



2 Method and Results
2-10. Offline Plotting

« use the offline plot function to get plots quickly

« SPACE-format, CESEC-format and custom-format data files can be added

« Set nodalization as background to know where the plots are for.

File Edit Tool Views File Edit Tool

Views
e EE &I 2 D E‘ | & G % vnit Conversion humeric operaton - | | () & IREES % 2 8 Unit Conversion Mumeric operation |- |\ W E 2 Fe H | SDAOTP_Minven | SDAOTP Minwsn | 2HS6Hwen | testunitconversion_logicvsn | testnew logicvsn | >
Q Data files: Q Data files:
USER DATA USER [3) USER DATA USER AD) )
< [} % OPR1000_SPACE_LOF_NSSS_R0_01.dat SPACE Pl 22 SPACE RETRAN 2verage (SPACE RETRAN] © (|2 ome_ss min 01.dat sPACE 1144 .
[©) OPR1000_SPACE_LOF_NSSS_RO_41.dat SPACE [) 0TP_s5_min_03.dat SPACE PIOE - preseico10.08)
@ L3 znsasnztre TAPETS pp &
N 1.dat SPACE
press_ N
S press === REIRAN S [B) oTP_SS_min_01.dat SPACE
; erage (SPACE, RETRAN) =
2400.4 . . o ge ( -
£ e — average: press Sx B3 tmeo
RETRAN
totpower_0 totpower_0
T P i T p -
press_c510-08 press_¢510-08
V4 mflow_c3 v 1
mflow_c3
B £ riow cao [ g
O (@) mflow_c471-f01
- P tliq c310-0
1 1 lig.
tiq_c380-01
tliq €381-01
t liq c480-01
tiq_c481-01
ctrl 0011
- -
x x ctrl 0002
ctrl 0013
press_c690-01
press ¢790-01
t liq_c604 tiq.c604
1 liq_c606 tliq_c606
tliq_c704 tliq.c704
t liq_c706 150 thq 706
lig_c70 . Time (seconds) -
t.liq_c690-01 Time (seconds) tiq_c690-01
t liq_c790 tiq_c790-01
mflow_c604 mlow_c604-f01
mflow_c606-701 milow_c606-f01
mflow_ mflow_c704-f01
Plots Data Sources Tupes Plots Data Sources Types
v <) €510-08, press_c690-01 RETRAN ~ <) Plot 1: press_c510-08
D/02_OPRSPACE/01_LOF/OPP-SP-TA-CN-015_run/0_copy/org/OPR1000_SPACE_LOF_NSSS_R0_01 dat SPACE press c510-08  D7/03_SDA/OTP_Min/KNF_deck_result_(C830)/0TP_SS_min_01.dat SPACE
D/02_OPRSPACE/01_LOF/OPP-SP-TA-CN-015_run/0_copy/org/OPR1000_SPACE_LOF_NSSS_R0_01.dat SPACE
press_c510-08, press_c690-01 USER
D/02_OPRSPACE/01_LOF/OPP-SP-TA-CN-015_run/H16RTSR/2nd848w2 T76 TAPETS
<) Plot 2: SPACE RETRAN Average (SPACE, RETRAN)
SPACE D/02_OPRSPACE/01_LOF/OPP-SP-TA-CN-015_run/01_copy/org/OPR1000_SPACE_LOF_NSSS_R0_01 dat SPACE
D/02_OPRSPACE/01_LOF/OPP-SP-TA-CN-015_run/H16RTSR/2nd848w2.T76 TAPETE
(SPACE, RETRAN) WCORF, mflow_c370-f01 USER




2 Method and Results

2-11. Analyzing calculation results through comparing graphs

Pressures (psia<sup=2</sup=]

- 6510-08

press

T S Mas: = 269,32, = 22008
Min: = 106,92,

L L
100 150
Time (seconds)

I
200

Max: = 36,62, y= 131476

%= 190,52, y=1309.59

Min: x= 204,12, y=1249,24

press c690-01

150
Time (seconds)

T Mas: = 208,22, v= 1151.13

o

-

—— ol —a— e
e ~. o i n\\" ——
- S e ——2 L

. Min: »= 108,62 Q: 1683, 56 .
““? DL, 3

I
100

average: press o510-08, press ¢690-01

L L
200 250
Time (seconds)

Maw! w= 1456, v=1972.8

%= 1005 y= 1928 ] - gt Min: = 262.5, y= 1944

; S ———————= N [ =T = -
150 200

Time (seconds)




2 Method and Results

2-12. Examples applied

* [-SMR Non-LOCA analysis
« Many design works using the SPACE code
« Education program for SPACE code

A beginner of SPACE code is making a
new SPACE input using the AESPA




3 Conclusions

Future of AESPA

Maintenance Fix hidden bugs and errors
Upgrade error notices Make more intelligent and accurate error ’
notices

. . Show the link map of CTRL, TRIP and T/H component
More advanced link map

* Introduce path finding logic for links between nodes

* Introduce mini radar map for large scale diagram

Enhance the plot Introduce another kinds of plot

Free Download : https://github.com/jcsu1835/AESPA/blob/main/README.md



Thank you for your attention



