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1.0 INTRODUCTION
The purpose of this document is to explain the derivation of the plant
specific values for the Vessel Level Monitor (VLM) System at PNJ/Salem
Unit #2.

2.0 SENSOR ENGINEERING UNIT CONVERSION (TABLE 1)
The sensor engineering unit conversion data converts the volts measured at
the input to engineering units (°F, PSI). The equation to represent this
conversion is:

(1) Engineering Units '°F, PSI) = A + B(V) + C(NZ + D(V)® + E(W)*

A. RTD Engineering Unit Conversion Data for Impulse Line RTD's is
a polynomial representing the RTD's resistance-temperature
relationship at a constant current. For PNJ, the manufacturer's
resistance-temperature curve for the RTD's was used to derive the
following polynomial: See equation (2).

(2) Temperature (°F) = -411.19 + 4270.6V + 1518.7v2 + 971.87v3

Comparing with Equation (1):

A= -411.19
B = 4270.6
C = 1518.7
D =97.87
E= 0.0

B. DP Cell Engineering Unit Conversion Data
A 1inear relationship between Volts and PSI is used to derive the
following equations representing DP engineering unic conversion. For
PNJ, the DP sensor's specification sheets at a temperature of 60°F and
a resistance of 50 ohms were used, with the ‘ollowing results:

EFFECTIVE
oate  April 1, 1984 e 1 l;‘i!’.""

NSID 1014 REV. 2183



14634 :42/040284

NSID-EIS-84-07

i.

(3)

if.

] (4)

Upper Range Sensor (DP1)
Upper Range Empty (cold)

180.625 INWC
-6.5205 PSI
4 mA
c.2v

Pressure (PSI) = -7,9916 + 7.3534V

Comparing with Equation (1):

Full Range Sensor (DP2)
Vesse! Empty (cold)
§12.875 INWC

-18.515 #SI

4 mA

0.2y

A= -7,9916
7.3534

Pressure 'PSI) = -22.984 + 22.348Y

Comparing with Equation (1):

1i1. Dynmamic Head Senmsor (DP3)

Vesse! Empty (cold)

A= -22,984
22.348

Upper Range Full (cold)
17.625 INWC

-0.6362 PSI

20 mA

v

20 mA
1.0v

Vessel Full (cold, pumps on)

|
Vessel Full (cold)
17.625 INWC
-0.6363 PSI

512.875 [INWC 1072 INWC
; -18.515 PSI 38.69¢ PSI
4 mA 20 mA
0.2v 1.0V
(5) Pressure (PSI) = -32.811 + 71.518
Comparing with Equation (1): A = -32.819
B= 71.518
EFFECTIVE
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Reactor Coolant Wide-Range Temperature Engineering Conversion Data
A linear relationship between Volts and °F is used to derive an
equation representing THOT 1 and THOT 2 engineering unit
conversion. For PNJ, the THOT 1 and THOT 2 specification sheets
were used, with the following results:

0 700°F
1.0 5.0V

(6) Temperature (°F) = =175.0 + 175.0V

Comparing with Equation (1): A = 175.0
B =175.0

_ Reactor Coolant Wide-Range Pressure Engineering Unit Conversion

A linear relationship between Volts and PSIA i« used to derive an
equation representing PRESS engineering conversion. For PNJ, the
PRESS specification sheets were used, with the following results:

0 3000 PSIG
14,7 3014.7 PSIA
1.0 5.0v

(7) Pressure (PSIA) = -735.3 + 750.0V

Comparing with Equation (1): A = -735.3
B = 750.0

Table 1 is a summary of these calculatiors.
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3.0 SENSOR OFF-SCALE HIGH AND LOW SETPOINTS (TABLE 2)
The off-scale high and low setpoints are the range of the sensor in
engineering units.

(8) A = Off-scale low setpoint = lower end of E.U range
B = Off-scale high setpoint = upper end of E.U. range

| A. RTD Setpoints
f The water density function used for the impulse 1ine water density
| at PNJ was valid from 50 to 420°F.

Compa~ing with relationship (8):
(9) A= 50
B = 420

B, DP Cell Setpoints

i. Upper Range Sensor (DP1)
The Upper Range Sensor (DP1) at PNJ was valid from -6.5205 to
-0.6362 PSI.

Comparing with relationship (8):
(10) A = -6,5205
B = -0.6362

i1, Full Range Sensor (DP2)
The Full Range Sensor (DP2) at PNJ was valid from -18.515 to -0.6363
PSI.

Comparing with relationship (8):
(11) A = <18.515

|
|
|
|
|
|

8 = -0.6363
lgrrecTive '
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ii1. Dynamic Head Sensor (DP3)
The Dynamic Mead Semsor (DP3) at PNJ was valid from -18.515 to
38.699 S (see Figure 2).

Comparing with relationship '8):
(12) A = -18.515
B = 38.6%99

Reactor Coolant Wide-Range Setpoints
Tre Reactor Coolant Wide-Range temperature sensors (THOT 1, THOT 2) were
valid from O to 700°F

Comparing with relationship (8):
(13) A= 0.0
B = 700.0

Neactor Coolant Wide-Range Pressure Setpoints
The Reactor Coolant Wide-Range Pressure sensor (PRESS) was valid from
14,7 to 3014.7 PSIA.

Lomparing with relationship (8):
(14) A =14.7
B = 3014.7

Table 2 is a summary of these calculations.

4.0 ALARM SETPOINTS (TABLE 3)

Entering alarm setpoints are not recommended by Westinghouse, and at PNJ
alarm setpoints were not used. This feature was cancelled by choosing
setpoints at the Tower 1imit of the VLM range. The lTower 1imit of the
range was -99%.

Table 3 15 a summary of this.
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5.0 NORMAL LEVEL READINGS (TABLE 4)

The following is an explanation of normal (expected) level readings as a
function of the number of pumps running. These normal readings are given
on the VLM remote display as an operator aid.

A.

Upper Range Sensor (DP1)

The scaling for the upper range ‘nstrument will result in a normal
indication of 103% leve) when vesse! and standpipe are completely
filled. When a reactor coolant pump is started in a Toop with a
RYLIS hot Yeg conmection, that RVLIS upper range indication will
indicate offscale Tow [ « 60%), and “"INVALID" will appear on the
remote display status column. [f the pump is not running in the
1n0p with a RVLIS connection, but other pumps arn started, the upper
range indication will increase s1ightly due to small pressure drops
in the hot Teg and vesse) internals, resulting in the following
indications:

Purp Running Upper Range Indication
0 103
1 ' 103 - 104%
2 104 - 108%
3 107 « 108%
4 <60% (INVALID)

Full Range Sensor (DP2)

For the Fyll Ranr Sensor, the normal value 1s 104% (vesse! and
stangpipe full) for O pumps on. When the first reactor coo'int pump
fs started, the Full Range indication will increase to a"aut 1207

or to the 1imit value 1f set Tower. Additional . ump startups will
cause (or maintain) an offscale high indication. This condition will
ramain unti] RCS pumps are shut down, or until & high ve'd condition

in the vessel with RCS pumps running causes & reduced pressure dro
bring the indication back onscale. ’ ’ '

S
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C. Dynamic Head Sensor (DP3)
For the dynarmic head sensor, the normal readings are 2 function of
the number of pumps running. This information is obtained during
cycling under hot conditions or calculated using pump character-
istics and pressure drops. At PNJ, the following normal readings
were obtained during heatup.
0 pumps 34% 1 pump 38%
| 2 pumps 50% 3 pumps ns
| 4 pumps 100%
‘ Table 4 is a surmary of these results.
i 6.0 PERCENT LEVEL SCALE CALIBRATION DATA (TABLE 5)
| The VLM calculates the following:
|
' 1. Vessel level, in feet, above the hot leg elevation for upper range
(DP1).
2. Vessel level, in feet above the bottom of the vessel for fuil range
(DP2).
3. Measured Dynamic Head (DP3). Has a scale of 0-1.
i These are converted to percent using the following equation:
(15) 2 =A+B(X)
A. Vessel Level in Feet Above the Hot Leg Elcvation for Upper Range
(DP1)
For this case, equation (15) becomes:
(16) % = (%) below hot leg elevation +
X(ft) above % above hot leg elevation
(hot 1eg elevation) (above hot leg elevation)
(ft)
EFFECTIVE
oae  April 1, 1984 L 7 oATE
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! where:
: £
| % below hot leg elevation = elg(lOO(zl)o
i (ft) below hot leg elevation
| 3 (100(3))
| % above hot leg elevation heTght (7] TRV
| (ft) below hot leg elevation
|
i For PNJ, equation (16) became:
100

3 = ([27.6875] [qrgygg)) *+ (0 = 1_4-521].§:T:77U8])

(16) % = 67.0874 + 2.4230%

Comparing with Equation (15): A = 67.0874

B = 2.4230
B. Vessel Level in Feet Above the Bottom of the Vessel for Full Range.
For this case, equation (15 becomes 17)
. (X(ft) above 100%
17 2= (" vg ) veTghe FeT oT RV
‘ For PNJ, the Reactor Vessel Water Level Installation Schematic was
! used. Equation (17) becomes:
|
2= 00yl
Comparing with Equation (15): A = 0.0
8 = 2.4230
EFFECTIVE REVISED
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Table 5 is a summary of these equations.

7.0

C. Measured Dynamic Head (DP3)
The 0-1 scale is converted to 0-100%. For PNJ, a linear equation

representing this was:
(18) % = 100X

Comparing wih equation (15): A = 0.0
B = 100.0

READOUT LIMIT VALUES (TABLE 6)

It is recormerded that the hard 1imits for DP1 be 60 to 120%, DP2 be 0 to
120% and DOP3 be O to 120%. These limits are set sufficiently beyond the
normal indication so that malfunctions causing an abnormal indication can
be detected. For example, a sensing line failure would result in an
off-scale indication and would be detected if the 1imit value for the
indicator is set at a value greater than the normal value. The NRC
considers this capability to be important for indicating and diagnosing
malfunction: which could otherwise be undetected or introduce
uncertainties during an accident.

Table 6 is a2 summary of this.

8'0

DYNAMIC HEAD PUMP PERFORMANCE CURVE (TABLE 7)

The dynamic head level sensor (DP3) is compared with pump performance
curves. These curves are represented by fourth-order polynomials. One
polynomial gives pump performance as a function of reactor coolant
temperature and the other gives pump performance as a function of primary
pressure. This polynomial is represented by the equation:

@ o PN aasshechZeohieed®

The polynomial giving pump performance as a function of reactor coolant
temperature is acquired by using a least-squares polynomial fitting
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procedure on a curve obtained either during plant heat-up with all pumps
running or calculated using pump characteristics and pressure drops. The
polynomial giving pump performance as 2 function of primary pressure °s
acquired by using a least-squares polynomial fitting procedure on the
curve represented by Equation (21) andconverting to saturation pressure
(in PSIA) using steam tables.
E For PNJ, the curve used in this document was cbtained from data taken
§ during heat up with all pumps running. (See Figure 1)
| Fitting a polynomial *o this curve gave:
(22) DP(*F) = 22.79 + 3.755 x 107"y - 2.115 x 10™3v2
+ 4,337 x 10783 - 3,128 x 10"%*
Converting this curve to saturation pressure (PSIA) and fitting a poly-
nomial (see Figure 2) gave:
FOR <45 PSIA
(23) DP(PSIA) = 12.27 + 2.1908V - 14.492 x 10"2y2
- 3.7535 x 10-3y3 + 3,427 x 10-5v4
FOR (45 -3000 PSIA)
DF (PSIA) = 36.67 - 17.267 x 1073V + 7.0661 x 10-6v2
-1.457 % 10723 + 1,275 x 10°13v4
Comparing these two squations with (21):
DP{ °F) DP(PSIA) [ < 45 PSIA] DP(PSIA) [45 -3000 PSIA]
A= 22.79 A =12.27 A = 36.67
8 = -3.755 x 10 8= 2.1908 B = -17.267 x 1073
¢ = -2,115 x 1073 C = -14.492 x 1072 C= 7.066 x 1076
D= 4.337 x 1076 D= 3.753 x 1073 D= -1.457 x 1079
€= -3.128 x 1077 £= 3.427 x 1077 £= 1.275 x 10713
Table 7 is a summary of these results.
EFFECTIVE ' | REVISED -
DATE
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9.0

IMPULSE LINE VERTICAL LENGTHS (TABLE 8)
Vertical lengths of each OP RTD cell combination are ¢ntered to correct
the measured DP's for weight of water in the impulse line.

OP; corrected = DP; measured + Hyjy Pyag (T1)
Where:

DPJ corrected = the DP corrected for impulse line water weight for the
JU" transducer (1 = Upper Range, 2 = Full Range, 3 =

Dynamic Head).

DP, measured = the DP measured by the J*" sensor.

Hij = the height of the impulse 1ine (in feet) connected to the Jth
DP cell whose temperature is measured by the it" RTD. Note the
Hij can be negative, zero or positive. If Hij is positive, the
weight of water is added to the measured DP. If it is zero, that
RTD does not measure the temperature of an impulse line connected
to the particular DP cell. If it is negative, the weight of water
is subtracted from the measured OP.

.

Pyzo (%1) = the density of the water at the temperature Ti
(1b/£¢3).

Figure 3 shows how the polarity of the vertical lengths is determined.
Each DP cell uses the same diagram. OP2 and DP3 should read the same and
have the same impulse 1ine heights. The overall height of the reactor
vessel is needed for DP1 and DP2. Thiz height normally is from the hot
leg tap point to the top of the standpipe from the vessel top up to the
highest point that would drain of f water if the vessel were to empty for
DP1 and from the bottom of the vessel up to the same tap point for DP2.

EFFECTIVE
DATE
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For PNJ, the Reactor Vessel Water Level Installation Schematic Drawing
was used to obtain these heights.

Table 8 presents a surmary of these results.

10.0 CALIBRATION OF ANALOG INPUTS (TABLE 9, TABLE 10)

Analog inputs are calibrated by inputting 2 voltage into the unit and
storing the A/D converter reading that corresponds to the calibration
point. MNorma'ly, the zalibration potentiometers on the input board do
not have to be adjusted. The zerces on all ranges are calibrated first,
the full-scale second. The calibration tools should have an accuracy of
at least 0.05% and preferably 0.01%. The 0-1V and 0-10V ranges should be
calibrated carefully, while the 0-20mV and 0-100mV ranges can be calcu-
lated crudely since they normally are not used in the VLM. Calibration
accuracy is determined by the designer and presented in Tables 9 and 10.

S S
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APPENDIX A
FIGURES 1-3
DYNAMIC HEAD PUMP PERFORMANCE CURVES
1’
|
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FIGURE 2

PRESSURE - DP3
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FIGURE 2A

PRESSURE - DP3

(45-3000 PSIA)
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. Notice that it is not necessarily the case that the RTDs will be in
the same order, but the loop direction should remain constant

throughout the analysis.
| determines a positive height.

|
|
l
|
|

Hz NESATIVE
H'.‘ PRSITIVE
"‘ NESATIVE

My NEBATIVE

When the elevation increases this usualiy

g POSITIVE
Mo NESATIVE
Mg POSITIVE

Hg POSITIVE
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APPENDIX 8

TABLES 1-10
!
i
i
|
| SETPOINTS AND CALIBRATION DATA
1
i
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TABLE 1

SENSOR ENGINEERING UNIT CONVERSION DATA

TABLE 1§
SENCOR ENGINEERING UNIT CONVERSION DATA

31 200008000000t iRt birntRdtt
tracthlSothnsuTu L tB tC ) tE t
% tion$ able 3 1 ' ' 1 3 t '

$ATDL 8 TEL343,TEL323 % -4 {42E+02 8 A.27MEX3 8 1519603 2 9. 719‘+l" t 0.000E+00 ¢

e 3§

$i4 £ 2 SRTD2 ¢ TEL3(7,TES328 & -4.4126402 % A 27ME/03 8 §.CISE403 8 9.7(FE«02 ¢ 0.000E+30 ¢
4 3 3 S RTD3 8 TEAAS,TELIS 8 -4 1126028 A.274E+03 8 (. S{9EMT % 9.71%E+02 % I.I”E*ll r
1A 8 4 SRTDA  ® TELNEE,TEL26 £ -4 11264028 4.270EW03 ® { SITEXO3 8 9.7:9E402 ¢ 0.000E400 ¢
$4 2 S SRMS 8 TEAILA,TE(329 % -4.0120+02 % 42716403 8 (. SI9EM3 & 9.70%E+02 % O.000E+00 ¥
$14 ¢ 6 SATD6 ® TEE3IY,TESZ24  # -4 1426402 ¢ A270E403 8 4. SIDE403 8 9.749C+0Z ¢ 0.000E+00 t
$e 3 7 SATD7 8 TEANMB.TES3D? % -4 {42EM02 % 42746403 3 {.SI9EM3 3 9.749E+02 % 0.000E+00 3
ti4 ¢ 8§ SRID8 % TAE3Y,TAJB36 ¢ -4 442E+02 % 4. 27ME403 8 1 SITE403 8 9.71FE402 ¢ 0.000E+00 &
4 1 9 IRM9 3 NA T 0.000E+40 3 0.000E+00 ¢ Q.000E+00 % 0. 000E+00 ® 0.000E+00
14 3 10 TRTDAE 2 N.A. T 0.000E+00 t O0.CO0E+00 & 0. 000E+00 8 0.000E+B0 ¢t 0.000E+00 2
4 3 {1 BRMDML S NA. S 0.000E+80 3 0.000E+00 3 0.000E+00 3 3.COSE+00 v 3.00RE+00 %
$14 ¢ 12 SRTM2 % N.A. t 0.000E+00 £ 0.000E+00 3 0. 000E+00 £ 0.000E+00 = 0.000E+00 ¢
e 3 13 3 AT 3 NA. 8 0.000E+00 3 0.000E+00 & 0.000E+00 & 0.000E+00 ¢ 0.00GE+00 &
et W4 SRTDM4 ENA, t 0.000E+00 £ 0.000E+06 £ 0.000E+00 = 0 03QC«02 ¢ 0. 000E«00
34 8 1S S RTDIS 3 NA. $ 0.000E+00 3 0.00GE+00 3 0.000E+00 3 0. ODRE+00 @ C.URCE+CD ¢
314 ¢ 46 SDPY BLTIIOLTAZ2N 2 -7.992E+00 & 7.3STE400 £ 0.000E+00 & 0.000E¢00 t 0.J0CE+00 1
4 8 17 SDP?  m LTEGLLLTIIS % -2 298Ee0 t 2 2TSE401 v O0.00CEe00 3 0.000E+00 % 0.000E+00 ¥
314 8 18 tOP3 S LTIM2.LTI322 £ -3.2826+01 % 7.{S2E+01 ¢ 0.000E+00 £ 0.000C«00 t C.CO0ER0 ¢
$He 3 17 3 THOTY ¢ TEM3,TEATS -1, 7S0E+02 8 1.7S0E+02 3 O0.000E+00 3 8. 00CE+00 t 0.000E+H0
4 ¢ 20 2 THOT? 8 TEAZS,TEMAD $ -1 7S0E402 & 1. 7SDE+02 t 0.000E+00 ¢ 0.000E+00 t 0.000E+00 ¢
e 3 24 3 PRESS 3 PTARI.PTAS $ -7.753E402 8 7.500E402 3 0.000E400 3 0. 000E+00 T 0.000E+00 3

0‘»000.&5‘#00‘ 444044

| EFFECTIVE
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TABLE 2

SENSOR OFF -SCALE HIGH AND LOW SETPOINTS

b

d
SENSOR OFF -SCALZ WIGH AND LOW SETPOINTS

31 ] LI L mi $ TEQ3(3.TE323 s S.000E+01 8
40 O - $ RTDR $ TELIM7.TE4328 ¢ CS.000E+01 ¢
3i0 33 T RT3 8 TEAS.TESI2S 3 S.000E+01 8
T ¥ 4 t DA ® TELZ46,TEL32e ¢ S.00ice08 8
230 t S T RTDS S TEL344.TESZ29 & S5.0008+01 8
310 Y t RTDS e TESII9 TES324 ¢ C.000E+04 t
3L} t ? s RTD? g TE{NB.TELI27 ¢ S.000E+0% 3
t $1 t 8 ¢ RTS8 % TAIB3L,TA383S ¢ C.000E+08 ¢
510 g9 £ RTD9 T N.A, $ 0.000E+00 s
L3 t {0 : RTDis I N4, t 0.000E+00 ¢
31 s {4 2 RTDYY T NA, T 0.000E+00 2
b 31 s 12 L R7D12 T NA. t 0.000E+00 ¢
31 s 13 T RTD43 $NA, T 0.000E+00 2
31 t i z RTD44 T NA s 0.000E+00 ¢
L 3Y g {S s ATDIS S N.A. 3 0.000E+00 2
21 s 16 g P e LTAMO.LTL320 ¢ -5.521E400 ¢
sl s 17 s P2 8 LTE3LS ATI328 3 -8 85%e0t 3
10 t 18 s 3 S LTIZM2.LTI322 ¢ -1.852E+08 ¢
310 s 19 % THOTY 3 TEAL1.TEATD

310 t 2 ¢ THOT2 $ TEA23,TEAA3 s 0.000E+00 ¢
Y] $t 2 3 PRESS

8 PTA0Z,PTMS

4.200E+02
A.200E+02 8
4.200E+02 3
4.200E402 ¢
4.200E+02 ¢
4,200E402 ¢
4.200E+02 8
4.200E+02 ¢
0.000E+00 ¢
0.000E+%0 3
0.008E+00 ¢
0.000E+00 3
0.900E+00 8
e.ooeme t
f.000E400 ¢
6.252E-01 ¢
-s.mz—ux ]
J.870E+01 ¢

3 0.000E+00 8 7.008E+02 8

7.000E+92 ¢

3 OL.A71E401 3 J.04SE+03 8

4880048040448 0400000040

EFFECTIVE
OATE

April 1,
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1984 | PAGE 20 DATE
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TABLE 3

ALARM SETPOINTS

TABLE 2
ALARM SETPOINTS

fResasiisiasisatatiasstiniiasititicassaiiiasbasistessaitotisatatinacitiasidiasisiasates)

s Func 3 Alarm T} Pumos s Py 3 I 3 0P3 s P4 12
T tim 8 t running 4 4 4 t t
RS e s e s tbastdontartedtoissrsbsrantates st s pesiasiitotiiitssitintsitisin totiiisihiti]
L §§ 1 Alare tl 2-9.900E+04 2-0.9007+01 $-9.900C+01 ¢ -99 3
311 t Alarm B $-9 7M0E+8f -9 900E+01 3-9 720E+0{ s -7 ¢
3§ g Alarn g2 2-9.900E401 2-0,700E+01 £-9.900E+0f £ -99 13
.ot t Alerw 23 1-9.700E+84 2-9 900E+01 2-9 760E:0L 2 97 &%
 $51 t Alare T4 $-9.900E+0% 8-90.7C0C+04 3-9.900E+01 £ -99 2

e s P E iR e et a e it s taR it siitsiiititasasiititoistisinetithisntisesitnsiid)

EFFECTIVE
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TABLE 4

NORMAL LEVEL READINGS

} TABLE 4
‘ NORMAL LEVEL READINGS

P SRR Teo o anastastaantttonasittoessasstotitissstiassnssististissiiniiossiitinadistttiis tiai it itastss

3 Functions Puno Condition s Dy s P2 3 0PI t0P4 12
mmmmmuwmmmm

17 u 3 (030602 8 1. 04NEXI2 3 3. A0NE+D1 2 0.0 3
7 L3 t S.040E+02 8 {.200E402 % J.B0%E«0i T 0.0 3
17 L 3 (. OSIE+028 L. 200E482 3 S.O00E«01 0.0 %
17 1] $ L070E402 8 {.200E402 % T.AMEAL TR0 B
8?7 " T 5.000E40L ¢ L.200E402 % 1. Q00Ee02 2 0.0 3

PRt tTtastoatttovasiasstorestitassssssiisstiesatosisiiasiosiarincisesasiistisstisssitss st et sssy

L
| errecTivE

| DATE April 1, 1984
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TABLE §

PERCENT LEVEL SCALE CALIBRATION DATA

TRBLE S
PERCENT LEVEL SCALE CALIBRATION DaTA

[ RS Re20828200000a0080000a000i0ionitnttatiactittotnatiottstattetstessnttssstsssssstohsssdtassissid
% Fonctions Coefficient s DPY¢ s DP2 x P31 s0P4 3

B SE LR Raaaliataitianssstiiassitactiasiiiesaiaetiistiiiiiiiesiaitatt iiiiiiitiiiiactssissisiaiiiiiis]

1§ L 3 L.709E+01 3 0.000EA00 3 0. 00%E+00 340 3
1 tR S 227E+00 ¢ 2423400 ¢ . Q00E«022 0.0 ¢
FASER i REot it aati s sttt i i it atati it tiiiiesoaniisiiiiitiiiisissiatitiiiiiotiitiiiiattiiiiititieRisl)

EFFECTIVE
DATE

April 1, 1984 Lo 23 gy
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TABLE 6

READOUT LIMIT VALUES

TABLE ¢
READOUT LIIT CALUES

uwwwwwuumumuuumummwuluuu j4 4442040800

3 Fenctim® Limt s DM s P2 L P3 tP4 1t
B S T S0 7 10 cogicssstsosatatadasasassssssssobtosssssssissiasastisssiissiassss
19 Tt T 5.000E+01 8 0.000E+00 ® 0. 008E+003 0.0 3
19 tH t {20002 8 {.200E+02 8 1.200E4028 0.0 2

12T LLTIIITTSILEILITLITITITINTIMIIIIIININININIIIIIIII[_ IR TITTLTIILAITLLALLRLLANIIAL

EFFECTIVE
DATE

April 1, 1984 s 28 b
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TABLE 7

FLOW HEAD PUMP PERFORMANCE CURVE

TABLE 7
FLOW UIEAD PUMP PERFORMANCE CURVE

uummmmmmwzmmmmum- 444 tttlt
$ Functiond Range 8 Press/Temo 3 A 3] I ) 3
S44445 :mnmzmuv!!!!!

1l s L0V 3 PRESS s {.228E+01 8 2 \91!4“ g - M9E-01 8 3.7S4-03 ¢ -3.428E-05 ¢

| 13 g Ml 8 PRESS t 3 S6BE40L § -4 72TE-02 € 7.066E-06 § -1 ASBE-09 ¥ §.274E-{3 %
T8 $L08 & TEW T 2.200E+01 8 3.7SSE-01 8 -2.11SE-43 % 4.330E-06 8-3.4296-09 8
113 tHl 1 TEW t 22806404 8 3.795E-01 ¢ -2,14SE-03 & 4.330E-05 8 -3.4290-0° ¢

! DR S T T Tt tARettt it teansstresttretstissisisiistiisitasiii i il SR i Rt it il R

Function {2

i SETPOINT #:  4.5007+04
5 SCTPOINT T: 9.008E+00

EFFECTIVE | .
DATE April 1, 1984 | sage 25 - \:'tam
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f TABLE 8
INPULSE LINE VERTICAL LENCTHS
TRAIN A

1 bR RAA8388800000800080000004400s bR RAARARARAANNANS l!lllllll!lllllllllllllll!!!lllllllll“““‘;“;

i t Func 8 Vari 3 Senser 3 Senser 3 DP{ s DP2 £ OP3 s0PA 3
$ tion S able 1 Name t Tao 4 1 t t 1
mxmmxmmmt:wwmmmmmtmmxmxumxw'xmmmmnn 834
1% 31 LUABH t TEL3 $ 0.000E+00 £ -4 . 40AC+04 & -4 . 404E-25 2 0.0 ¢
1% 12 win s TEL3Y? t 0.000E+00 8 -1.258C+0 & -4 2SBE+01 2 0.0 B
86 1 w3 s TELdL g -{.3SBE+0 ¢ —1 823[001 g -4.898E+01 2 0.8 &
16 " ;WRT s TEL346 t (. 9786+01 8 19256404 ¥ 1 928E+01 300 %
1% 15 L1383 8 TEL314 t 1.622E401 8 1.522&01 $ 16226401800 8
L8 % 1w $ TEL34Y g -2.479%+00 8 0.0005+00 3 0. 000E+00 2 0.0 &
89 L 4] w7 s TEL2MB $ 0.000E+00 8 2592E+04 % 4S92E01 0.0 ¢
16 18 ;T8 $ TA3B3 S D.0ME+00 3 35426400 3 3 SAZE+0080.0 %
) 1 3 T N.A. s t 1l t4.0 3
1 10 SRTD10 1 NA 1l L L} $0.0 3
| 8 3§ tRTDAY gt N.A. sl £l g0 £t t
b 13 312 R4  N.A. $ 0 t g $0.0 2
16 L %) ;RTI I NA, t 8 | g0 t 0 til ¢
3% 38 ) RTD4 T NA t 3 L 3] b & t0.0 8
1% 41 SRTDLS tNA L0 g0 t ) et t
TISERLRERRRRILININTY TLIRRRITRNY B 8oR 884883450444 FPo0000880008444 L2008 0080000000tsonattitssitsisinesi]
13 8 t0Pt £ LTLT40.LTI320  t Overall Height $ 4. AAE+D!
1 317 P2 $LTE348 178328 8 Querall Heught £ 4, 27SE+01 t

DT e e T oAt e itaatatatenasatsonttesstissatieesitsnsddiiiasissiiiitesiddisssioiet et ii ittt ttttty
IMPULSE LINE VERTICAL LENCTHS

TRAIN B
P 0800040s04000tbattatttssattossshtasstosssastotatesssstisiisioiisissiitasesiosistaiissiasiissiiting
g$Func 3 Vagri 3 Senser 8 Senser s DP{ s P2 t DP3 $0P4 1
$ tien  table £ Name t Tao t t t H H
mmwmmmxmxnu:m:mnmumxmnmnmmmu
L L LLA s TEL323 S8 DODBENN0 B -f s02Ee01 B -t ARl R
{3 1 ] s TEL328 S 0.000E+00 3 4592401 3 4 592+ 800 13
1] 1 RN ¢ TE{32S g -2 479400 ¢ 0. 000E«00 & Q.000E+00 £ 0.0 ¢
% " ;WA 8 TEL326 g -4, 8586401 ¢ -1.BSBE 3 -{ OSEE+0L X 0.0 2
t 15 RS s TEL329 8 (.028E+01 8 §.920E+0L ¢ . 92BE+01 t 0.0
15 36 0wk $ TELI20 3 L.62%E401 8 £.622C401 3 . L2401 30.0 @
L 1Y v w®I” s TEI32? t 0.000E+00 8 -4 2SSE+01 & -{.298E«01 2 8.0 3
1 ] ;w708 t TAIS% S G.00E+I0 8 I GA2E+0 3 3. 54+0080.0 3
1) 9 ;RTY Lt NA, L 3] Tl Tl 0.0 ¢
1) 1 SRTD40 1 NA L 3 ] Tt 10 st ¢
1  $31 SRTD44 T NA, L0 ) t0 t0.0 8
35 12 SRTD{2 I NA L ) L 3 | L 3 | $6.0 ¢
1) 813 IRTD4I T NA, Tl Tl L 3 ] t4.0 ¢
1) 3L MDA I NA, L 3 ] L 3} 10 8.0t
| % 349 RIS tll L 3 ] T Tl tid
| 1% 419 Py uuu.mm t Overall Height § L AMME+NY 1
| % 1? 10r2 ] Lmu.mm 1 Onnll Huqm L8 "ﬁmt ]
| EEFECTIVE
oae  Aprd1 1, 1984 st 26 —
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TABLE S

CALIBRATION OF ANALOG INPUTS - ZERO SETTING

T TR A AL AR AR LR R L AR LA AL L

--““--ﬂpﬁ-ﬂﬂﬂ---ﬁ..h--

o TR R AR R AR L AL

S0
105091008
SO
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150 %00(%
5010008
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05071000
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50100k
050110008
$050)1100(%
1050910008
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150000
S8 Y000%
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10S0)Y00(%
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050)%100(8 001900008
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105001008
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NN 2001900008
S0 7100(8 $01)%000(
1SN o1 Y0008
$0S0)YT00(E $001)%006¢(8
SO0 $005)%000(8
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WSHYNNE $1001)%000(8
05071808 son)ve00ce
NSO 1Wuh)Y000(8
150 %100(3 $001)%000(s
5010008 $001)%000(8
$050) Va0 1005)%000(e
2SO0 2001)9600(8
$050)%100(8 $001)%060(8
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$0001)000(8 SOv1d'EOVLS
0L000CE EyR3LTECKIIS
(¢ EER3LTIR 3N
$OOI000CRZIETIY SIEI
SO 0N(IZENIY TN
0HONNCAZENIY OIS

0e1)00008 AR R
N LR
soen)eN0ce YN
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TABLE 10
CALIERATION OF ANALOC INPLTS - FULL SCALE SETTING

U U T T TSR AT T AR AL AR R DAL AL A AR AL AL AL i

§ fenction 8 Variable ¢ Sensor # 8 Senserd Konge »
L} tName 8§ STac # +
SEEASSSEANS LI E Rt Rt R E OSSR ARt TR aR RSB ateeee et eereasRaleretatsiseeasnsassrreeRRRIRRRIRRRRLRRRLLNL
L t 020 W 8 0-100 aV I AR sy s
] SORRLERRRERRRRRRss et eaReRausserneee et easssssseeasIRRRLLERARIRLLALALLNL
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mmmomsmmmmmtmmmmnmmmommmmmummmmmnmmum:mummtmmmu
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S (1] SRIDA  STEA3N6. VELI260)FOD(FFFS £IFOBL(FFFE . DFADA(FFER IFALIFFES ¥
s " ERIDS  SVELIIA, TCAI290)F00CFFFS DFI0L FIFS FA0MITLE T ANIFLS L]
s 1) SRIDS  STEAJLY TEA3248)FO0(FFFY $OFORM(FFFs 1FADAIFFES BFANLCFFES -
1"s ¥ SRID7  STEA34B, TELI2TEF00(FFFE $)FO0L(FFFS DFAIMTFEY EIFA0L(FFLY $
s 1 SRTDE  STAJR3L,TAIBI6S)FOOCFFF $)FO0L(FFFS $)F40ACFFES HOFANCEFES '
$s 13 IRIDY % N.A. DFOOCFIFe FLIFFFS $)FADM(FFLE T AA(FFLL t
815 o IRIDIO 3 N.A. S)FRO(FFFS $OFOOL(FFFS DFSILCHFES FNLIFFES 1
e sl tRIDIL ¢ N.A. OFONLIFFS $)FROA(FTFS IFABA(FFER I A0ALFTCE 1
1S 82 WIDI2 3 N.A. DFON(FFFS $)FOOLIFFFS $OFADL(FFES $)FANLCFFES L
1S 13 IRIDII # N.A, FO0(FFre IF008(IFFS $IFABACITES AT t
1"s s SRIDIA 3 H.A. $)TO0(IFES FO0L(FFFS $)i A0A(FFES $OFALCFFES ]
"o 1s RIDES ¢ N.&. S 00(FFre 0 00M(FITS LIFADLITFES DFA0L(TFES L]
1S b sDFy SLTA3I0 LTE3208F00CFFi S SFOOL(FTES PIFADA(FFES © o FIFANCEFES t
L1 117 top? SLTAIE L TA2AOFR0(FFFS $FOOMFFFS DFAILMFFEY OFANIFER t
s 18 $OP3  SLTE32,LT13278 T DOCFFFY $)FO0L(FFFS $)FADA(FFES FANTTES t
1"s 1"y STHOTY  STEAL3 . TE433 SOF00/FFFS IF008LITTS I A0ACFICE SN 408(TTLE t
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