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SUBROUTINE ALG871(INP,0OUT,COF,DT)
C .
C This subroutine is for calculating neutron flux in simplified model
C of Thai Research Reactor 1/M1 C (TRR 1/M1). This model was done in
C 1-D, 1-group homogenized core in longigudinal axis. Reactor is divided
C 28 regions ; 15 regions @1" in active cell region, 6 regions @1.14"
C in graphite + water reflector region and 8@ 10" in water reflector.
C The initial condions are flux at each end ( region 0 and 28 ) equalized
C to 0. It initially skip cladding effect.
Cc
C Input will be groups of diffusion coefficients, absorption macroscopic
C cross section and normalized source term. Output will be normalized flux
C in each zone. '

C
C Written by Ake Sompong, Chulalongora | ;1
C 19 May 1996
[ 4 :
C Declaration
DOUBLE PRECISION
DOUBLE PRECISION £
DOUBLE PRECISION
INTEGER*2 I,J
€
CA(273) = matrix of coefficigh
CS(27) = i u
CFLUX(27) =
C D(30) =
CDZ(27) =
C SIGMAA(27) = Macrescon 5¢
CB(26) = matrix of buffer parame 4’-1" el
C ALPHA(27) = matrix of buffer parametért
CV = neutron velocity at then
C Define input ‘D‘

DO 22 I=1,27
DD)=INP(I) m
SIGMAA(I)=INP(I+2

SM=INP(+54)*2.0D12

ncﬁﬁaﬂuﬂ?WﬂW§Wﬂﬁﬂﬁ

C Define delta z in each ne.

(I.LE.6 ) THEN
DZ(1)=2.9D0
ELSE IF (1.LE.21 ) THEN
DZ(1)=2.54D0
ELSE
DZ(1)=2.9D0
ENDIF
21 CONTINUE
C
C calculate value of matirx coefficient A(27,3)
DO 10 I=1,27
DO11J=13
IF ((JJEQ.2 ).AND.(LEQ.1 )) THEN

ARARINUNINYA Y
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A(L) = 4.D0/DZD*(D@*DZI)+D(I+1)*DZ(I+1)/(DZ(T)y+
& DZ(1+1))**2)+1.D0/V/DT+SIGMAA(T)
ELSE IF ((J.EQ.1 ).AND.(I.GE.2 )) THEN
A(LY) = -2.D0/DZM*DD*DZAy+DA-1)*DZ{-1)(DZ(I)+
& DZ(I-1))**2
ELSE IF ((J.EQ2 ).AND.( LLE.26 )) THEN
A(LJ) = 2.D0/DZD*(DWN)*DZ(Iy+D(I+1)*DZ(I+1)/(DZ(Iy+
& DZ(1+1))**2-+DD)*DZ(I)+D(I-1)*DZ(I-1))/(
& DZ(I)+DZ(I-1))**2)+1.D0/V/DT+SIGMAA(T)
ELSE IF (( JEQ.2).AND.( LEQ.27 )) THEN
A(LY) = 2.D0/DZM* (DD *DZIM+DM*DZD)/(DZ(D)+
& DZ(D)**2+D(-1)*DZ(I-1y+DI)*DZM)/(DZ )+
& DZ(I-1))**2)+SIGMAA(I)+1.D0/V/DT
ELSE IF ((J.EQ3 ).AND.( LLE.26 )) THEN

& DZ(I+1))**2
ELSE
A(I,))=0.0D0
ENDIF
11 CONTINUE
10 CONTINUE
C

C Calculate buffer parameter
B(1)= A(1,3)/A(1,2)
ALPHA(1)=S(1)/A(1,2)
DO 15 1=2,27

IF (1LE.26 ) THEN

C Back substitution for gettmg FLUX(27)vat
FAVG=0.0D0
FLUX(27)=A
DO 18 I=26,1,-1 '
FLUX(I)=ALPHA(I)-B
IF ((L.GE.7 ).AND.(
FAVG=FAVG+FLUX(I) ‘a

s conmwe ﬂuH’J‘i’lﬂﬂﬁ‘WﬁlWﬂi

21 )THEN
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END



SUBROUTINE ALG872(INP,OUT,COF,DT)
C
C This programm is for calculate the temperature profile in the fuel,
C gap, clad and liquid. It divided fuel in small pieces of interesting 47
C zones which done in 1-D. radial axis.
&
C Fuel cross section in circular and devided in radius 10+25+1+10+1 regions.
C The first 10 regions is in central zirconium rod, 25 in fuel-moderator
C meat, 1 in gap, 10 in clad and the rest is in coolant. Each different
C material have differ delta space.
G
C Written by Ake Sompong, Chulalongorn University, Thailand
C Date 19 May 1996
€

C Expected inputs are inlet temp. ofooolant  ' ry

C Expected coeffcients are dimension, density, ] thermal ty,

C Epected outputs are average fuel temperature, maxim 2
J

g coolant temperature, heat produoedi"-——a
C Declaration

DOUBLE PRECISION T -‘4# f N
DOUBLE PRECISION DF 'f EL.CP4S),CPFUEL DR(S)
DOUBLE PRECISION R8) R JAR A x _‘ 3 “‘ P.RHOCLD,CPCLD
DOUBLE PRECISION RHO 1# RKZR D < \ D KCLD,B(47)
DOUBLE PRECISION A@S 3)iS(48)1H. T(438).Fi.UX ‘ AV

DOUBLE PRECISION TFA DMAFR,CPC, TCIN, TC ,HEAT, TFMAX
DOUBLE PRECISION ALPHA(“ ] AREA
INTEGER*2 L] :

&
C Define deﬁnition for each paramelc

C S(42)—matnx of source term i
C T(42)=matrix of temperature i
C B(41),ALPHA(42)=matrix of buff parameter

"ﬁm@%&ﬁ mpninenns

C RHOGAP=gap density,

CDRAP il W‘ﬁm UAIAINYAY

C KGAP=gap th

¢ RHOCLD=clad density, gm/cc

C CPCLD=clad specific heat, joule/cc.C

C DRCLD=delta radius in clad region, C

C KCLD=thermal conductivity of clad, W/cm.C

C RHOZR=zirconium rod density, gm/cc

C CPZR=specific heat of central zirconium rod, joule/gm.C
C KZR=thermal conductivity of central zirconium rod, W/cm.C
C DRZR=delta redius in central rod, cm

C H=heat transfer coefficient, W/cm.cm.C

C FLUX=zone flux, neutron/cm.cm.s

C ER=energy released per fission, Mev/fission

C TCAVG=average coolant temperature



C TFAVG=average fuel temperature, C

C TCLD=clad temperature, C

C MAFR=coolant mass flow rate, kg/s

C CPC=coolant specific heat, joule/gm.C

C TCIN=coolant temperature inlet to zone, C

C TCOUT=coolant temperature outlet from zone, C
C HEAT=heat produced in region, W

C M=mass of water hold in flow channel

C Define input
FLUX=INP(1)*1D13
TCIN=INP(2)
MAFR=INP(3)
H=INP(4)
ER=INP(5)
NEG=INP(6)

C Define intitial value for output, g"-’
TCOUT=0UT(1)
TFAVG=OUT(2)
TCAVG=0UTG)
TFMAX=OUT(4)
HEAT=OUT(5)

DO 46 =148
TM)=OUT(+5)
46 CONTINUE

€

C Define coefficient
RHOFUEL=COF(1)
CPFUEL=COF(2)
KFUEL=COF(3) [ i
RHOGAP=COF(4) ;
CPGAP=COF(5)
DRGAP=COF(6)
KGAP=COF(7)
RHOCLD=COF(8)

mmmw'mﬂmwmm

DRCLD=COF(1

ﬂmmmwnwmaﬂ

KZR=C (15)
M=COF(16)

C Define constant value
HTAREA=29.78*100
DRFUEL=.0599D0
DRZR=0.03175D0
DO 42 I=1,47

IF (LLE.11 ) THEN
RHO(I)>RHOZR
CP(I)=CPZR
DR(I)=DRZR
K{I)=KZR



ELSE IF (LLE.36 ) THEN

RHO(I)=RHOFUEL
CP(I=CPFUEL+4.17D-3*T()

'DR(I)=DRFUEL
K(I=KFUEL

ELSE IF (1LEQ.37 ) THEN
RHO(I)=RHOGAP
CP(I)=CPGAP
DR(I)=DRGAP
K(I)=KGAP

ELSE
RHO(I)=RHOCLD
CP(I)=CPCLD

DR@=DRCLD/10.D0 |
K(D=KCLD 3
ENDIF AN
IF(LEQ1)THEN o

R(D=0.D0
ELSE
R(D=R(-1)+DR()
END IF
42 CONTINUE

C Initialize matrix value to 0.
' DO 70 I=1,48
DO 71 J=1,3
ALN)=0.0D0
71  CONTINUE
v S(1)=0.0D0
70 CONTINUE

F -
e

: —_—
-7,

C Define matrix coefficinet A(48,3)
DO 401=1,48
DO41J=1,3

ELSE IF (( JJEQ2 ).AND.( ;
A(LT)=RHO()*CP(I)/DT+4.DO*K(I)/DR(Ty**2
ELSE IF ((JEQ.1 iAND( ILE:46 ).AND.( 1.GE.2)) THEN

ALY-KO-EDREOIRDYORBORE 0N 2| ) )

ELSETF ((J.E
A(LT)=1.DO/DRAHDR(+ DY RMHK(+1)* RAFRA+1)Y
R(DHRHOD*

& DR(+1)+K(T)* '
ELSE ﬁ’ ¥R 4
A'(I’ )* ) /R

ELSE IF ({ J.EQ.1 ).AND.( LEQ.47 )) THEN
ALJ=KI/DR(D)

ELSE IF ((J.EQ2 ).AND.(LEQ.47 )) THEN
A(LT)=K(D/DR{y+H+RHO(Iy*CP(Iy*DR(I)/2.D0/DT

ELSE IF (( J.EQ3 ).AND.( LEQ.47 )) THEN
AQ=-H :

ELSE IF ((J.EQ.1 ).AND.( LEQ.48 )) THEN
A(LJ)=-H*HTAREA

ELSE IF (( J.EQ.2 ).AND.( LEQ48 )) THEN
A(LT)=H*HTAREA+2 DO*MAFR*CPC+M*CPC/DT

ELSE |

A(L)=0.D0
END IF



41  CONTINUE
IF (1.LE.10 ) THEN
SM=RHO(D)*CP(T/DT*T(T)
ELSE IF (1LEQ.11) THEN
S(M=RHO()*CP()/DT*T(1)+FLUX*ER*1.6D-13*0.05206D0
& /(0.34538DO+NEG*(T(I)-20.D0))/2.D0
ELSE IF (( LGE.12).AND.( LLE.36 )) THEN
S(D=RHO(I)*CPI)/DT*T()+FLUX*ER*1.6D-13*0.05206D0
& /(0.34538D0+NEG*(T(I)-20.D0))
ELSE IF (( 1.GE.37 ). AND.(LLE.46 )) THEN
S(D=RHOM*CPI)/DT*T(T)
ELSE IF (1.EQ47) THEN
SM=RHOM*CPI*DRA/DT*T(D)/2
ELSE IF (1EQ48 ) THEN
S(D=M*CPC/DT*T(I)+2.D0*
ENDIF

C Define buffer matrix B(47) and
B(1)=A(1,3Y/A(1,2)
ALPHA(1)=S(1)/A(1,2

DO 43 1=2,48
IF (1.LE.47 ) THEN
BM=A(,3)/(A(1,2)-
ENDIF
ALPHAD=(SM-A(,1)*
43 CONTINUE
C
C Back substitution for getting T(4&
T(48)=ALPHA(48)
TFAVG=0.0D0
DO 44 1=47,1,-1
T(I)=ALPHA(I)-B(I)*T(I+1
IF ((LGE.12 ).AND.( LTI -35))
TFAVG=T(I)*22.0D( (7
& /2.0D0)**2.0D0)+FE/
ENDIF
44 CONTINUE - ,
TFAVG=TFAVG/22. D0*7D(¥(1m5)"2-R(12)**2M

| T ﬂummmwmm

C Calculate coolant tempemture in region.

R TRA SN INGA Y

HEAT=MAFR*CPC*(T! COUT-TCIN)/I D6*.92D0

C Factor 0.92 in hmttermlsduetothedelaymﬁssxonprodlmdewyed
C heat which w1ll be computed in alg876.for later.

C Define output
OUT(1)=TCOUT
OUT(2)=TFAVG
OUT(3)=TCAVG
OUT(4)=TFMAX
OUT(5)=HEAT

DO 45 1=1,48
OUTI+5)=T()
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SUBROUTINE ALG873(INP,OUT,COF,DT)
c
C This programm is to calculate the fission product poisonning from
C Xenon-135 and Samarium-149. They both value will be added in macroscopic
C crass section of the system and act as "reactivity feedback from the

C operating ractor.

C

C Written by Ake Sompong, Chulalongorn University, Thailand

C Date 19 May 1996

C

C Declaration
DOUBLE PRECISION INP(*), OUT(*), COF(*), DT
DOUBLE PRECISION GAMMAI,SIG : JUX,LAMDALIGAMMAX
DOUBLE PRECISION SIGAX, GAMMAP,LA! PP, SIGAS,S, X
DOUBLE PRECISION LAMDAX

CX = normalized Xenor '

ClI = normalized Iodine concenirati n-

CP = normalized Pre T( -Hl l!!

c% = noramalized Sas f"/ N

C GAMMAI = Iodine fission frag P‘ R N,

C GAMMAX = Xenon fissioz
C GAMMAP = Promethium

C LAMDAI = Jodi
CLAMDAX =
C LAMDAP =
CFLUX =
C SIGAX -
C SIGAS =
CSIGMAF = =

C Input

FLUX=INP(1)*1.0D
SIGMAF=INP(2)

.

C Coefficient '
GAMMAI=COF(1) D LT]
GAMMAX=COF(2)

:m:ﬁg(ummmwmm

LAMDAP=CO

Siﬁiﬁiﬁ&mmm UAIINYIAY

& Defme initial condlton getting data from Cassbase
I=0OUT(1)*1.0D15
X=0UT(2)*1.0D15
P=0OUT(3)*1.0D15
S=0UT(4)*1.0D15

C Xenon and Samarium Calcualtion
I=(GAMMAI*SIGMAF*FLUX-LAMDAI*)*DT+I
X=(GAMMAX*SIGMAF*FLUX+LAMDAI*I-LAMDAX*X-SIGAX*FLUX*X)*DT+X
P=(GAMMAP*SIGMAF*FLUX-LAMDAP*P)*DT+P
S=(LAMDAP*P-SIGAS*FLUX*S)*DT+S

C Output



OUT(1)=1/1D15
OUT(2)=X/1D15
OUT(3)=P/1D15
OUT(4)=S/1D15

END

AULINENINEINT
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71

SUBROUTINE ALG874(INP,0OUT,COF,DT)
C
C This progrmm is written for calculate atom density, diffusion coeff.
C, absorbtion macro. cross sec. and fission macro. cross sec of element
C in Thai Research Reactor TRR1/MI. Fuel cells hexagonal shape and totally
C innitial installation 100 fuel pin with 2 shim rod, 1 regualting rod,
C 1 safety rod and 1 transient rod. The initial fuel pin had 8.5% of 20%
C enrichment in uranium. The rest is zirconium hydride-1.6.
C
C Inputs should be rod position X(5), average fuel zone temperature T(27)
C normalized concentration X-135 and Sm-149.
C Coefficinets should be microscopic cross section at thermal energy of
C each element.

C section and fission cross section in each zone. Add wih
C in core ( average value ) which is sum of Samariu
C ’h&;q.‘
C Variable declaration e
DOUBLE PRECISION INP(*),0UT(: & (*)m“*"-ih
DOUBLE PRECISION T(27),% ) \ e,

DOUBLE PRECISION SAU? ZR,SAH
DOUBLE PRECISION SSHIS A 5,SFU25
DOUBLE PRECISIONSF -
DOUBLE PRECISION D@7), : IGMAFQ7),NH20(27)
DOUBLE PRECISIO 2 128(27),NHQ7NC(2T) M27),NGRA(27)
DOUBLE PRECISION NZR(27 # ISM XWLRT2
DOUBLE PRECISION %€(5)XF ATER,NGRAPHITE, YUT
DOUBLE PRECISION XLR(4) XL XD WURT(4), XWURD(4)
DOUBLE PRECISION RD1, XWLRD2,NEG,YI( \T'1,PREACT,SIGAFM
INTEGER*2 P,1.J r———
C J; ‘.,.;4:-.-

CDeﬁnedeﬁmuonformhvanableusedmprq?anm' e
C T(1..27)=average fuel pin temperature (Crifréach WE 4
C X(1. 5)=eontrolrodposmon1i‘cm.fnﬂywnhdmwn=oong

C  inserted=38.1cm No.]l
C safety and transient rods'co
C SAU28=absorbtion micro. cross & ‘barns at thermz E Qms
C SSU28=scattering micro. cross Section U-238mbamsatthermalE
CSAHZO=absorbuonm1cro mssmwatermbams(.thetmalE

CSSZR—smttenngmejcmsssecuonnrcomummbamsatmemalE
C SAH =absorbtion micro. cross section

con :m&mmﬁ%mm 918 Y

C SSC =scatterifig micro. cross section carbon in barns at thermal E.

C SAB =absorbtion micro. cross section boron in barns at thermal E

C SSB =scattering micro. cross secuonboronmbamsatthermalE

C SGU25=gamma reaction absorbtion micro. cross section U-235 in

¢ ‘barns at thermal E.

C SSU25=scattering micro. cross section U-235 in barns at thermal E.

C SFU25=fission micro. cross section U-235 in barns at thermal E

C SAXE==absorbtion micro. cross section Xe-135 in barns at thermal E
C SSXE=scattering micro. cross section Xe-135 in barns at thermal E.
C SASM==absorbtion micro. cross section Sm-149 in barns at thermal E
C SSSM=scattering micro. cross section Sm-149 in barns at thermal E.
C D(27y=diffusion coefficient in each zone

C SIGMAA(27)=total absorbtion cross section in each zone




C SIGMAF(27)=fission cross section in each zone

C NU25(27)=atomic density of U-235 in each region, atom/cc s
C NU28(27)=atomic density of U-230 in each region

C NH(27) =atomic density of hydrogen atom in each region

C NZR(27) =atomic density of zirconium in each region,

C NB(27) =atomic density of natural boron in each region

C NC(27) =atomic density of carbon atom in each region

C NGRA(27)=atomic density of carbon atom (graphite) in each region
C NH20(27)=atomic density of water in each region

C NXE(27)=atomic density of Xenon-135 in each region

C NXM(27)=atomic density of Samarium-149 in each region

C Input declaration

g )

X(3)=INP(3) . RN

X(@)-INP(3) — _4"-—'
| — 4 T —

X(5)=INP(5)

NEG=INP(6) —
DO 10 I=1,27 |
IF ((LGE.7 ).AND( 1€’ |

C coefficient declaration
SAU28=COF(1)*1.0D-2
SSU28=COF(2)*1.0D-2

SAZR=COF(5)*1.0D-24
SSZR=COF(6)*1.0D-24
SAH=COF(7)*1.0D-24
s iagh 18] 3 EJ NINYINT
SAB-COR(ID!1 ‘3‘1‘3‘1

s eI ¢ NIUNRINYINY

SSU25=C 14)"'1 .0D-24
SFU25=COF(15)*1.0D-24
SAXE=COF(16)*1.0D-24
SSXE=COF(17)*1.0D-24
SASM=COF(18)*1.0D-24
SSSM=COF(19)*1.0D-24

C Initialized number of fuel pin in core ( excluded control rod )
P=100

C calculate atom density of element in core
XC(1)=X(1)
XC(2)=X(2)



XC(3)=X(3)
XC4)=X(4)
XC(5)=X(5)

3

NWATER=1.1066D22+2. 004D22/(P+5 .D0)

DO 99 1=7,21
XCT=0.0D0
DO 98 J=1,5

IF ( XC(J).GT.2.54D0 ) THEN
XCDUMMY=2.54
ELSE IF ( XC(J).LT.0.0D0 ) THEN

XCDUMMY=0.0D0
ELSE
XCDUMMY=XC(J)
ENDIF
IF (JLE.4 ) THEN

XCT=XCT+XCD

ENDIF
XC(J)=XC(J)-2.54D0

98  CONTINUE
NH20(I=NWATER
NU25(T)=(1.6065D20*
NU28(I)=(6.426 ID20*P+5.
NH(I)=(3.2240D22*P+
NZR(I)=(2.2732D22*P+1.9
NB(I)=(XCT*5.6222D2

NC(D)=(XCT*1.4056D22+1 21

NGRA(I)=0.0D0
99 CONTINUE
C

C calculate atom density in graphite re;

XRU(1)=X(1)
XRU(2)=X(2)
XRU(3)=X(3)
XRU(4)=X(4)

e

XRU(5=X(5)

NGRAPHITE=5.131557D32*B/(P+5.0)

DO 97I=4,6
YUT=0.0D0
DO 96 J=1,5

”‘MEJV]’B"W?J']ﬂ’i

IF ( XRUQJ).
et s
ELSE
YU(J)=0. ODO

mmzmmm URIAINYIA Y

UMMY=2.9D0
ELSE

YUDUMMY—YU(J)

ENDIF
IF (J.LE.4 ) THEN

YUT=YUT+YUDUMMY

ENDIF
XRUJ)=XRU(J)-2.9D0
9  CONTINUE

NB(D)=((11.6D0-YUT)*5.6222D22+(2. 9D0-YUDUMMY)*4 8400D22)

& /(P+5.D0)/2.9D0

NC@)=((11.6D0-YUT)*1.4056D22+(2.9D0-YUDUMMY)*1 .2101D22)

&  /(P+5.0)2.9D0



NGRA(I)=NGRAPHITE
NH20(I)=NWATER
NZR(I)=0.0D0
NH(I)=0.0D0
NU25(I)=0.0D0
NU28(I)=0.0D0
97 CONTINUE
C
C calculate atom density in graphite reflector, lower region
XLR(1)=X(1)
XLR(2)=X(2)
XLR(3)=X(3)
XLR(4)=X(4)
DO 94 1=22,24
XLT=0.0D0
DO 95 J=1,4
IF ( XLR(J).GE.2.9D0 )
XLDUMMY=2.9D0
ELSE IF ( XLR(J).LE.O.
XLDUMMY=0.0D0

95  CONTINUE

NU25(I)=XLT*3.D0/8.7D0*I.
NU28(I)=XLT*3.D0/8.7D0*5.3 1
NZR(I)=XLT*3.D0/8.7D0*1.9151D2
NH(I)=XLT*3.D0/8.7D0*2. 697D2 .
NB()=0.0D0 ; '
NC(@)=0.0D0
94 CONTINUE

C Calculate atom density in wat
XWUR(1)=X(1) )
XWUR(2)=X(

m;:;%ﬁusfmamwmm

XWURG)=X(5) !

7).LE.4.4D0 ).AND ( XWUR(J).GE.0.0DO )) THEN
XWURD(2)=4.4D0-XWUR(J)
XWURD(3)=25.0D0
ELSE IF (( XWUR(J).LE.29.4D0 ). AND.( XWUR(J).GT.4.4D0 )) THEN
XWURD(2)=0.0D0
XWURD(3)=29.4D0-XWUR(J)
ELSE
XWURD(2)=0.0D0
XWURD(3)=0.0D0
ENDIF S
IF (JLE.4.0) THEN st sei el
XWURT(2)=XWURT(2)+XWURD(2)*"-"‘3"”'? e
XWURT(3)—XWURT(3)+XWURD(3)



93

92 CONTINUE

C Calculate atom density in water

o SRR IUNRIINGINY

C

ENDIF
CONTINUE
DO 92 I=1,3
IF (1L.GE.2 ) THEN
NB(I)=(XWURT(I)*5.6222D22+4.84D22*XWURD(I))/(P+5.D0)/25.D0
NC(I)=XWURT(I)*1.4056D22+1.2101D22*XWURD(I))/(P+5.D0)/25.D0
ELSE
NB(1)=0.0D0
NC([D=0.0D0
ENDIF
NH20(I)=0.0335D24
NU25(1)=0.0D0
NU28(1)=0.0D0
NGRA(I)=0.0D0
NZR(1)=0.0D0
NC(1)=0.0D0

XWLRT1=0.0D0
XWLRT2=0.0D0
DO 90 I=1,4
IF (( X(I).GE.8.7D0 ). AND.
XWLRD1=X(I)-8.7D0
XWLRD2=0.0D0
ELSE IF (( X(I).GT.33.
XWLRD1=25.0D0
XWLRD2=X(T)-33.7D(
ELSE
XWLRD1=0.0D0
XWLRD2=0.0D0
ENDIF
XWLRTI=XWLRT1+X¥V
XWLRT2= ]
CONTINUE
DO 89 I=25,27
NU25(1)=0.0D0
NU28(1)=0.0D0

'NZR(1)=0.0D0

EC&”@?DHUH’JWWWWHWT’I?

NH(I)=0.0D0
NB(I)=0.0D0

ﬂl-ad Fi

N&'ﬁ*

NU25(25)=XWLRT1*1.3439D20/(P+5.D0)/25.D0
NU28(25)=XWLRT1*5.3066D20/(P+5.D0)/25.D0
NH(25)=XWLRT1*2.697D22/(P+5.D0)/25.D0
NZR(25)=XWLRT1*1.9151D22/(P+5.D0)/25.D0
NU25(26)=XWLRT2*1.3439D20/(P+5.D0)/25.D0
NU28(26)=XWLRT2*5.3066D20/(P+5.10)/25.D0
NH(26)=XWLRT2*2.697D22/(P+5.D0)/25.D0
NZR(26)=XWLRT2*1.9151D22/(P+5.D0)/25.D0

C Calculate total microscopic cross section, diffusion coefficient and
C fission microscopic cross section changing due to temperature change in
C fuel pin in each zone.

PREACT=0.0D0
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SIGAFM=0.0D0
DO 88 I=1,27
SFU235=1.992842D-22/(0.34538+NEG*(T(I)-20.D0))
SIGMAA(D)=0

SIGMAA(I)=NU25(I)*(SFU235+SGU25)+NU28(I)*SAU28+NH(I)
*SAH+NZR(I)*SAZR+NH20(I)*SAH20+NB(I)*SAB
HNCI)+NGRA(D)*SAC+NXE()*SAXE+NSM(I)*SASM
+0.008778

D(1)=1.0D0/3.0D0/(NU25(I)*(SGU25+SFU235+0.9972D0*SSU25)+

RRRRR RPRe

SSH20)+NB(I)*(SAB+0.9394D0*SSB (’\ GRA(I+NC(I))*
(SACH0.9444D0*SSC)+NXE()*( A T !
NSM(I)*(SASM+0.9955D0*SSSM)+

SIGMAF(I)=NU25(I)*SFU235 \:}\,ﬁ 14
IF (( LGE.7 ).AND.( LLE.21 })THEN e

PREACT=PREACT+NSM(I)*SASM=+NXE *sq
SIGAFM=SIGAFM+SIGMAA() . N —
ENDIF = N

88 CONTINUE

C SFU235 value getting
C read in papers for explantion.

C Define output
DO 87 I=1,27

OUT(I+54)=SIGMAF(I)
87 CONTINUE
OUT(82)=-PREACT/(SIGAFM-P!

RETURN
END

ﬂumwﬂmwmm
ammnim UAINYAY

NU28(D)*(SAU28+0.9972D0*SSU28)+NH(I)*(SAH+0.3386D0*SSH)+
NZR(I)*(SAZRH0. 9927D0"‘SSZR)+NH20(I)*(SAH20+0 676D0*
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SUBROUTINE ALG875(INP,OUT,COF,DT)
Cc
C This subroutine is for calculate neutron source term which will support
C matrix equation in ALG871 neutron flux calculation.
C
C Written By Ake Sompong, Chulalongorn University, Bangkok, Thailand
C Date 13 June 1996

¢
C Declaration
DOUBLE PRECISION INP(*),0UT(*),COF(*),DT
DOUBLE PRECISION FLUX,SIGMAF,NEW,V,LAMDA(6),C(6),BETAT,LAMC
DOUBLE PRECISION S.BETA(6)
INTEGER*2 1
€
C Parameter definition

C FLUX = normalized neutron flux .=
C SIGMAF= macroscopic fission cr
CNEW = emitted fission neutros
CV = neutron velocity at thes n
CLANIDA(IG) =delayed ITOH ;
CBETA(1..6) = delayed neutfon paetuzsd
CC(1.6) = normalized delayeff neaft
c
C Define input
FLUX=INP(1)*1D13
SIGMAF=INP(2)
NEW=INP(3)
V=INP4)

C Define coefficient
DO 63 I=1,6
LAMDA(I)=COF(I)
BETA(I)=COF(I i

*"?"'J“"JJ' i
e

DO 64 I=1,6 |
C(=OUT(+1)*3D10
CONTINUE &

e AUEINENTNENS

BETAT=0.0D0
LAMC=0.0 ¢ = /s
o AN U URIINY A Y
LAMC= G (IJF w.re : )
C(H=B A(I)*NEW*SIGMAF*FLUX*D’HC(I))/(IDO+LAMDA(I)*DT)
BETAT=BETAT+BETA(I)
- 61 CONTINUE
S=(1.DO0-BETAT)*NEW*SIGMAF*FLUX+LAMC+1.D0/V/DT*FLUX

C Define output
OUT(1)=S/2D12
DO 62 I=1,6
OUT(I+1)=C(1)/3D10
62 CONTINUE

RETURN
END
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Reactor Preview
05/14/97 09:29 PM




Control Rod Panel
05/14/97 09:39 PM

80



Reactor Cooling System
05/14/97 09:49 PM
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Fuel Pin Profile
05/14/97 10:00 PM
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BLKNUM SEQNUM BLKNAME/BLKDESC

O RN WN -

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

o R0 N B WN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

AAA BEGIN BEGIN BLOCK
AAA_SRS_COM S/W INTERFACE BLOCK COMMON S/W
AAA_SRS_11 SELF RESET S/W SCREEN 1/1
AAA_SRS_21 SELF RESET S/W SCREEN 2/1
AAA_SRS 31 SELF RESET S/W SCREEN 3/1
AAA_SRS 41 SELF RESET S/W SCREEN 4/1

AAA _INP_SC2 STEADY SIGNAL FROM SCREEN#2
AAA_INPUT1 INPUT BLOCK 1

AAA_ALARMBAR NON-MOVABLE BLOCK ALARM BAR
AAA DISPLAY1 NON-M /ABLE BLOCK ALARM BAR

SOURCE TERM REGION 21

e ””R SAERAEE 75

S25 SOUR REGION 25

i SRR 10

43 'is

44
45
46
47
48
49
50
51
52
53
54

45
46
47
438
49
50
51
52
23
54

AAA T25 TEMPERATURE CALCULATION REG25
AAA T24 TEMPERATURE CALCULATION REG24
AAA T23 TEMPERATURE CALCULATION REG23
AAA T22 TEMPERATURE CALCULATION REG22
AAA T21 TEMPERATURE CALCULATION REG21
AAA T20 TEMPERATURE CALCULATION REG20
AAA T19 TEMPERATURE CALCULATION REG19
AAA T18 TEMPERATURE CALCULATION REG18
AAA T17 TEMPERATURE CALCULATION REG17
AAA T16  TEMPERATURE CALCULATION REG16
AAA T15 TEMPERATURE CALCULATION REG15
AAA T14 TEMPERATURE CALCULATION REG14



55
56
5176
58
59
60
61
62
63
64
65
66
67
68
69
70
71
92
73,
74
75
76
74
78
19
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

75
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

AAA T13 TEMPERATURE CALCULATION REGI13
AAA T12 TEMPERATURE CALCULATION REGI12
AAA_T11 TEMPERATURE CALCULATION REG11
AAA T10 TEMPERATURE CALCULATION REG10
AAA T9 TEMPERATURE CALCULATION REG9
AAA_ T8  TEMPERATURE CALCULATION REG8
AAA T7 TEMPERATURE CALCULATION REG7
AAA T _HEAT1 SUM OF PROMPT HEAT REG12-21
AAA T _HEAT2 SUM PROMPT HEAT REG7-11
AAA T HTOT TOTAL PROMPT HEAT IN CORE
AAA P7  POISON REACTIVITY REG 7

AAA P8  POISON REACTIVITY REG 8

AAA P9  POISON REACTIVITY REG 9

DECAY HEAT STARTING AT B o 381
AAA_H6 ¢DECAY HEAT STARTING AT BLOC476

W5 P DeE AR E T v ot bood

AAA H9 DECAY HEAT STARTING AT BLOC761
AAA HI0 DECAY HEAT STARTINGAT 856 /

@m&mmmmm 3

100
101
102
103
104
105
106
107
108
109
110
111
112

lOl
102
103
104
105
106
107
108
109
110
111
112

AAA_H_PERCEN HEAT RELEASED IN %
AAA_BRID_POS BRIDGE POSITION CALCULATION
AAA_DOOR_POS SHIELD DOOR POSITION

AAA FAULT FAULT GENERATOR

AAA_PP_FSEL PRIMARY PUMP FLOW SECLECTION
AAA_SP_FSEL SECONDARY PUMP FLOW SELECTION
AAA_SPCTS00T ON SEC PUMP,CTS800T FAN,NOTLVLS
AAA_CT8000UT COOLING TOW. 800T OUT TEMP SEL
AAA_SPCT500T AND ON SEC PUMP, CT500T FAN
AAA_CT5000UT COOLING TW 500T OUT TEMP SELEC
AAA_HXSEINTE HX SECONDARY LOOP INLET TEMP
AAA_HX_500T HEAT EXCHANGER S00T
AAA_HX_800T HEAT EXCHANGER 800T
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113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
15
157

S CAREeTEC R

113 AAA_HXPRIOUT HX PRIMARY LOOP OUTLET TEMP
114 AAA_HXSECOUT HX SECONDARY LOOP OUTLET TEMP
115 AAA_POOL_TEM POOL TEMPERATURE CALCULATION
116 DUMMY

117 AAA_HLAVGTF1 AVERAGE FUEL TEMP IN CORE 1

118 AAA_HLAVGF2 AVERAGE FUEL TEMP IN CORE 2

119 AAA_HLCLADT1 MAXIMUM CLAD TEMPERATURE 1
120 AAA_HLCLADT2 MAXIMUM CLAD TEMPERATURE 2
121 AAA_PWGT115 POWER GENERATED GT 110%

122 AAA_FTEGT600 AVG FUEL TE GT 600 C

123 AAA_PWSTPTCN POWER SETPOINT CONVERSION

124 AAA_PWERRPEC POWER ERROR FROM STPT IN %

125 AAA_P_SMAVG SAMA CONC REGION 7-21

126 AAA_P XWAVG
127 AAA P AVG P
128 AAA_END

129 CAA-BEG ,
130 CAA_EQPE@+BEGEQ! OMMON BLOCK
131 CAA_RSE ] FLOP¥ SIW

132 CAA _RSFEZ
133 CAA_RS! 0 CONTRO
134 CAA_EQRE€™ ) AENT CONTROLEND BLOCK
135 CAA_ oP! / ‘
136 CAA RS
137 CAAR
138 CAA BR if
139 CAA BR# 8 ,,
140 DUMMY JDUMmMy "~ ~ 0%
141 CAA_ANDIOPPO AND BLOGK:
142 CAA RSFF QPD OPEN n Vi
143 CAA_RSFF_CLD'€LOSE X AND BLOCK

144 CAA_EQP1_END.EQUH ONIROL SCREEN1 END
145 CAA_ QP2-BEG EQUIPMENT CONTROL:SCREEN2 BEGI
146 CA P P S/W MAGNET P )

147 CAA T POW ,
148 CAA . m SQAFLW
149 CAAR$ AIRFLIPFL
150 CAA_RSFF SHI FLIP FLOP S/W SHIM1
151 CAA_RSFF SH2 FLIP FLOP S/W.SHIM2

el e KA Dy e R Skt 4

154 GAA RSFF__FIR FLIP FLOP S/W FIRE TRANSIENT

158 158 CAA RSFF_sp SECONDARY PUMP CONTROL BLOCK

159
160
161
162
163
164
165
166
167
168
169
170

159 CAA_RSFF_CF8 COOLING TOWER 800T FAN CONTROL
160 CAA_RSFF_CF5 COOLING TOWER 500T FAN CONTROL
161 CAA RSFF_DP DIFFUSOR PUMP CONTROL BLOCK

162 CAA_RSFF_MUV MAKEUP WATER VALVE CONTROL
163 CAA RSFF_ECS ECCS VALVE CONTROL BLOCK

164 CAA_RSFF_CHO COOLING TOWER SELECTION

165 CAA_EQP3_END EQUIPMENT CONTROL SCREEN3 END
166 CAA_EQP4_BEG EQUIPMENT CONTROL SCREEN4 BEGI
167 CAA_EQP4_END EQUIPMENT CONTROL SCREEN4 END
168 CAA_RST_PWRT RESET GROUP OF %PWR TRIP

169 CAA_RSF_PWRT RSFF OF %PWR TRIP

170 CAA_RST HVT RESET GROUP OF HV CHECK

NROSER he
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171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
2 13

ek

211
212
213

216 216

217
218
219
220
221
23D
223
224
225
226
227
228

217
218
219
220
221
222
223
224
225
226
227
228
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CAA_RSF_HVT RSFF OF HV TRIP DISPLAY
CAA_RST_WTRT RESET GROUP OF WTR TRIP DISPLA
CAA_RSF_WTRT RSFF OF WTR TRIP

CAA_RST_FTT RESET GROUP OF FUEL TEMP TRIP
CAA_RSF_FTT RSFF OF FUEL TEMP TRIP DISPALA
CAA_EXTTRIP GROUP OF EXTERNAL TRIP DISPLAA
CAA_RSF_EXTT RSFF OF EXTERNAL GROUP DISPLAY
DUMMY

CAA_MODE MODE CONVERSION

CAA_TRIP_RST TRIP RESET SIGNAL

CAA_TRIP_CMD REACTOR TRIP SIGNAL
CAA_TRIP_RSF NOT OF SIGNAL REACTOR TRIP
CAA_END CAA END BLOCK

T

BERERR
5
5
g

e
222

BARRR

O DOWNI RESET
O DOWN1 RSFF
ODOWN2

q%ﬁ V 1 b. s
W4 REGUALTING AUTO DOWN4

RE_AU DO4RST REGﬂLATING AUT@DOWN]1 RESETL/

RE SO_UPRST REGULATING SQUARE UP RESET
RE_SQ_UPRSFF REGUALTING SQUARE UP RSFF
RE_SQ DOW REGULATING SQUARE DOWN

RE_SQ DOWRST REGUALATING SQUARE DOWN RST
RE_SQ DOWRSF REGULATING SQUARE DOWN RSFF
RE_POS_GT387 REGULATING POS GT 38.75%
RE_POS_LT375 REGULATING ROD POS LT 37.5%
RE_PH_UPFAST REGULATING POS OK PULSE HI UP
RE_PH_ DOW REGULATING PULSE HI DOWN
RE_PH_DOWRST REGULATING PULSE HI DOWN RST
RE_PH_DOWRSF REGULATING PULSE HI DOWN RSFF
RE PH UP REGUALTING PULSE HI UP
RE_PH_UPRST REGUALTING PULSE HI UP RESET



229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
27

273
274
275
276
277
278
25
280
281
282
283
284
285
286

229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
2
2

275
276
277
278
279
280
281
282
283
284
285
286
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PH_UPRSF REGUALATING PULSE HI RSFF

S_GT45 REGUALATING POS GT 45%

S_LT437 REGULATING ROD POS LT 4375
_UP REGUALTING PULSE LO UP
_UPRST REGUALATING PULSE LO UP RST
_UPRSFF REGULATING PULSE LO UP RSFF
_DOW REGUALTING PULSE LO DOWN
_DOWRST REGUALTING PULSE LO DOWN RST
L_DOWRSF REGUALTING PULSE LO DOWN RSFF

REGULATING UP SUM

DOWN REGULATING DOWN

_V_VARY11 REGUALTING SPEED CALC 1

_V_VARY12 REG ROD SPEED SLOWER THAN 2

_V_VARY21 ROD WN VARY FASTER TH1

sv:a::aaag

ﬁﬁﬁ?ﬁﬁ?ﬂﬁﬁﬁﬁmﬁﬁﬁﬁﬁﬁ

RE_V_FIXSLOW-REG ROD AUTO&
RE_V_SELECLeROM SPEED SELECS

i : 2 615
RE_POSCQ «#’.‘; U
RE ) REGUI ul G

"-r—:tf

Sl ‘, R o — 'S >- '-‘-‘-'-v,

SlA ODOCMD 'OM! _n
S1_REPOSLT20 REGULATING POS LT 20%
S1 AU_U% HIM#1 AUTO

m}ﬁ 80%-§.Jr] ﬂﬁ

g _AU_DOW1 SHIM#l AUTO DOWNL

R RS TR T A ¢

274

S1_AU_DOW2 SHIM#1 AUTO DOWN2
S1_AUDOW2RST SHIM#1 AUTO DOWN2 RST
S1_AU_DO2RSF SHIM#1 AUTO DOWN2 RSF
S1_AU_DOW3 S1 AUTO DOWN3
S1_AU_DO3RST S1 AUTO DOWN3 RESET
S1_AU_DO3RSF S1 AUTO DOWN3 RSFF
S1_AU_DOW4 S1 AUTO DOWN4
S1_AU_DO4RST S1 AUTO DOWN1 RESET
S1_AU_DO4RSF S1 AUTO DOWN1 RSFF
S1_SQ_UP REGUALTING SQUARE UP

S1_SQ UPRST REGULATING SQUARE UP RESET
S1_SQ_UPRSFF REGUALTING SQUARE UP RSFF
S1_SQ DOW REGULATING SQUARE DOWN



287
288
289
290
2971
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329

332
333
334
335
336
337
338
339
340
341
342
343
344

287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
31#
318
319
320
321
322
323
324
325
326
327
328
329

333
334
335
336
337
338
339
340
341
342
343
344

S1_SQ DOWRST REGUALATING SQUARE DOWN RST
S1_SQ_DOWRSF REGULATING SQUARE DOWN RSFF
S1_POS_GT387 SHIM #1 POS GT 38.75%
S1_POS_LT375 SHIM #1 ROD POS LT 37.5%
S1_PH_UPFAST SHIM #1 OK FOR PULSE HI UP FAS
S1_PH DOW SHIM #1 PULSE HI DOWN
S1_PH_DOWRST SHIM #1 PULSE HI DOWN RST
S1_PH_DOWRSF SHIM #1 PULSE HI DOWN RSFF
S1_PH UP SHIM #1 PULSE HI UP

S1_PH_UPRST SHIM #1 PULSE HI UP RESET
S1_PH_UPRSF SHIM #1 PULSE HI UP RSFF
S1_POS_GT45 REGUALATING POS GT 45%
S1_POS_LT437 REGULATING ROD POS LT 43.75%
SI_PL_UP REGUA ’l'c PULSE LO UP
S1_PL_UPRST v; ] / PULSE LO UP RST
S1_PL_UPR -*z :, % PUESE 1O UP RSFF
SI_PL_DO¥ TING #GeSE LO DOWN
S1_PL_DOWRST-REA UA#nN SE-LO DOWN RST
S1_PL_DQOWRSFT P LO DOWN RSFF
S1_UP

S1_DG

S1_V_VAJ

S1_V4

S1_V_FD

S1

S1_VFASH

S1_V_SE

S1_ROD

S1_RODC(

S1_END

DUMMY

S2_BEGIN SHIM

S2_V_SELECT~

S2_R

S2_R

S2_NOT_MI} HIN 1E

S2_NOT MAX IAX POS TION

S2 ] SHIM#2 MAN-MACHINE INTEF
S2_MA_UP - SHIM#2 MANUIIJUP

CatureE et

§2_MA DO SHIM#2 ALDOWN

ey %meﬁ%ﬁ%ﬁ 1

S2_POS_LT375 SHIM#2 ROD POS LT 37.5%
S2_PH_UPFAST SHIM #2 OK FOR PULSE HI UP FAS
S2_PH_DOW SHIM #2 PULSE HI DOWN
S2_PH_DOWRST SHIM #2 PULSE HI DOWN RST
S2_PH_DOWRSF SHIM #2 PULSE HI DOWN RSFF
S2_ PH UP SHIM #2 PULSE HI UP

S2_PH_UPRST SHIM #2 PULSE HI UP RESET
S2_PH_UPRSF SHIM #2 PULSE HI UP RSFF
S2_POS_GT45 SHIM#2 POS GT 45%
S2_POS_LT437 SHIM#2 ROD POS LT 43.75%
S2_PL_UP SHIM#2 PULSE LO UP

S2_PL_UPRST REGUALATING PULSE LO UP RST
S2_PL_UPRSFF REGULATING PULSE LO UP RSFF
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345 345
346 346
347 347
348 348
349 349
350350
351 351
352 352
3537353
354 354
385 355
356 356
357 359
358 358
359359
360 360
361 361
362 362
363 363
364 364
365 365
366 366
367 367
368 368
369 369
370 370
37 371
372372
373 373
374 374
375 375
376 376
377 377
378 378
379 379
380 380
381 381
382 382
383 383
384 384
385 385

37045y | T

388 388
389 389
390 390
391 391
392 392
393 393
394 394
395 395
396 396
397 397
398 398
399 399
400 400
401 401
402 402

S2_PL_DOW SHIM#2 PULSE LO DOWN
S2_PL_DOWRST REGUALTING PULSE LO DOWN RST
S2_PL_DOWRSF REGUALTING PULSE LO DOWN RSFF
S2 UP  SHIM#2 UP SUM
S2_DOWN_NORV SHIM#2 DOWN IN NORMAL SPEED
S2_ DOWN  SHIM#2 DOWN COMMAND

S2 END  SHIM #2 END BLOCK

SA_BEGIN SAFETY BEGIN BLOCK

SA_V_SELECT ROD SPEED SELECTION

SA_ROD _POS SAFETY ROD POSITION
SA.R(M)CIH¢VE1‘SAFETW’R(MDIX)S(KDhﬂlERSRJN

SA_POSJBT33
SA_POS L8758

SA_PH
SA_PH DO

SA_PH D@WR A Y P
SA_PH_DOWRSH gg@m UL
SA_PH_UP 'S4

% ’ W
SA__PL__ WRST SAFETY PULSE LO DO T
SA_PL_DOWR f’SAJU?TW(IWILQE;[()[XDVVTJIUSFF

TR_ROD_POS TRANS ROD POSITION
TR_RODCONVET TRANSIENT ROD POS CONVERSION
TR_NOT_MIN TRANS NOT IN MINIMUM POS
TR_NOT_MAX TRANS NOT IN MAX POSITION
TR_MMI  TRANS MAN-MACHINE INTERFA
TR_MA_UP TRANS MANUAL UP

TR_MA_UPRST TRANS MANUAL UP RESET
TR_MA_UP_RSF TRANS MANUAL UP RSFF
TR_MA DO TRANS MANUAL DOWN
TR_MA_DOWRST TRANS MANUAL DOWN RESET
TR_MA_DORSFF TRANS MANUAL DOWN RSFF
TR_POSLT5587 TRANSIENT POS LT 0.55875
TR_PHDOWINOR TRANS PULS HI DOWN NORMAL
TR_PHDOWIRST TRANS PULS HI DOWN NORM RST
TR_PHDOW IRSF TRANS PULS HI DOWN NORM RSFF



403

405

407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428

403
404
405

407
408
409
410
411
412
413

414

415
416
417
418
419
420
421
422
423
424
425
426
427
428

TR_PHUPFAST TRANS PULS HI UP FAST
TR_PHTIMER TRANS PULS HI TIMER
TR_PHUPFARST TRANS PULS HI UP FAST RST
TR_PHUPFARSF TRANS PULS HI UP FAST RSFF
TR_PHDOW2FAS TRANS PULS HI DOWN FAST
TR_PHDOW2RST TRANS PULS HI DOW FAST RST
TR_PHDOW?2RSF TRANS PULS HI DOW FAST RSFF
TR_PLDOWINOR TRANS PULS LO DOWN NORMAL
TR_PLDOWIRST TRANS PULS LO DOWN NORM RST
TR_PLDOWIRSF TRANS PULS LO DOWN NORM RSFF
TR_REPOS4345 REGUALTING POS BETW 43.75-45%
TR_S1POS4345 SHIM#1 POS BETWEEN 43.750-45%
TR_S2POS4345 SHIM#1 POS BETWEEN 43.750-45%

TR_SAPOS4345 SA Y “ BETWEEN 43.75-45%
TR_PLUPFAST ;‘j_‘ ﬂ‘” .)F P FAST
TR_PLUPFARS - TRANS PU If/ P FAST RST
TR_PLUPFARS 'i;m" 2 ) UPFAST RSFF
TR_PLDOW2FAS FAST
TR_PLDOW2RST TR TIRA. : ““"’l\" N FAST RST
; 5 ‘t W F TRSFF

ﬂUH’J‘I’lHW‘ﬁWH’]ﬂ‘i

’QWWMﬂim URIINYA Y
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