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FOREWORD

This training material is part of a series of lectures, handouts, and workbooks
for instruction of ground systems. This training package should be studied be-
fore attending any classroom session on this material or taking any lesson for
which this is a prerequisite.

The ground systems lesson sequence chart shows where this lesson fits in the
series, the prerequisites for each lesson and the optimum presentation order.
The lesson sequence charts are located in the Shuttle Training Program Catalog.

This material is for training purposes only. It should not be used as a source
of operational data.

This workbook is part of the advanced training series. Data for examples is
not mission specific, but is representative. This should not detract from its
training value for later STS flights.

The last two pages of the workbook are comprised of these forms:

A. Lesson Critique Sheet. This page 1is used to obtain the student's comment
on the workbook. It is to be filled out and mailed when the workbook is
completed. Neither an envelope or a signature is required for this.

B. Training Report. This provides a means to enter this training in the stu-
dent's training record. It is applicable to Flight Operations Directorate
(FOD) personnel only. Complete the Training Report and mail to CG3 to re-
ceive credit for this workbook.
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HOW TO USE THIS WORKBOOK:

This book is organized into sections and segments. Each section contains a num-
ber of segments dealing with a common subject. The segments contain the
specific learning material. You should proceed through the segments in the
order they are presented. Within the segment, however, you control your own
progress. You should begin each segment by reading the objective and the learn-
ing material. The learning material is set apart by a ruled border. This is
the central information to be learned. Supporting data, following the learning
material, is provided as additional information to aid you in learning. If you
are already familiar with the learning material, skip right to the practice.
For other segments somewhat familiar to you, you may want to read the objective,
learning material, and some of the supporting data, then go on to the practice.
If the material is totally new to you, the supporting data should be read care-
fully.

Before proceeding, you should make certain that you understand the correct
answers to each of the practice items. The feedback explains the correct re-
sponse and is particularly helpful for items you missed. Practice items are
usually on the righthand page and feedback on the left-hand page so that you can
fold the page over to compare your answer with the correct answer.

A1l the acronyms and abbreviations wused in this lesson are defined when
introduced. You can also find them listed in Appendix B.

This workbook 1is provided for your use. You may make notes or write comments
anywhere you like. You may retain the text for later reference or cut the pro-
cedures from the right side of the Learning Statements so that you can use them
while working a terminal position.

NOTE

Most MSK displays shown in this workbook have the display number shown twice,
once for foreground and once for background. Changes at some later date will
overlay the two numbers, therefore, these will appear as one number.




LESSON INTRODUCTION

The Telemetry Data Flow Workbook, GND TM 2102A, explains the transmission of
telemetry data on the data 1links and the routing of the data to various
equipment. This Telemetry Applications Workbook provides detailed procedures
which allow the flight controller to modify the MCC processing of the incoming
telemetry data.

Your discipline may not require that you perform all of the tasks presented in
this document. You may skip the segments covering those tasks if you desire.
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SEGMENT 1

IDENTIFYING TELEMETRY MENU MED CODES

OBJECTIVES:
a. State the MED code number, which provides a listing of all predefined
TLM MED menus available from the Mission Operations Computer (MOC). .

b. State the name of the document and section therein which 1ists MED codes
authorized for flight controller use.

SEGMENT INTRODUCTION:

There are many telemetry MED menus; however, it is not necessary for you to
memorize the MED codes if you know how to obtain a telemetry MED menu listing on
the Megadata terminal. From this listing you can determine the MED code for the
menu you are seeking.

This segment explains how to obtain a MED menu listing and how to identify those
menus you may be authorized to use to change data.

Learning Statement ‘

Telemetry MED Code Locations

© MED code number VOO must be input to the MOC via the Megadata terminal to
request the listing of all MOC predefined TLM MED menus.

® The authorized TLM MED menu listing for each position can be found in the
COMPUTER OPERATIONS-ON-LINE section of the Fl1ight Control Operations Hand-
book (FCOH) under MOC MED Access and Use.

NOTE
Not all TLM MED menus listed

are authorized for use from
all operator locations.
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‘ Supporting Data

The selection 1list of all predefined TLM MED menus 1is produced on a Megadata
terminal display by entering the MED code number VOO to the MOC. The TLM MED
Selection List Menu, as shown below, lists menu numbers and titles used to make
changes to processing constraints, program control parameters, parameter limit
values, table and plots, and other display information. Entering the menu num-
ber to the MOC in real time with a Megadata terminal results in a blank menu
' being displayed on the terminal.

~

UGGs DG3/RT TLH RED SELECTIOR LIST RERU

U417 URTVERSAL PLOT (RORINAL DATHD
VL7 FURCTION LIST U437 UNIVERSAL DIGITRL RISPLAY
Wiz? STRERH SELECT/DESELECT UE1? PARARETER REALOUT DISPLRY
Ub3? TLH/CRD INTERFACE E/D U337 PARARETER CHARACTERISTIC DISPLAY
Ui4? ITE UFRRTE RATE Yo7 THRIFT RUN CONTROL
UEs? TRC RUTHORIZATICN Ue1? THRIFT CYCLE TIRE/IRIT OUERRIIE
UE7? THRIFT RECONFIGURATION Uo3? THRIFT THE RECONFIGURATION
U407 PRRAMETER OVERRIDE 647 THRIFT BILEVEL RECURFIGLRATION
117 CAL CHRNGE (SCALE) U657 THRIFT PLOT RECOKFIGURATION
Uiz? CAL CHANGE (POLYNORIALS) U66? THRIFT HISTORY DATA LOAD
U137 CRL CHAKGE (DRTA POINTS) Ue7? THRIFT DISPLAY TO HICROFICHE CTL
U1€7 GUSPECT DATA VAL (PRIRS) U687 THRIFT UPIATE RATE/DELOG CONTROL
U177 SUSPECT TATA VAL (BITS) U637 THEIFT INDIVILURL FORKAT CONTROL
UL8? SUSPECT DATA VAL (OUTPUTS) U707 THRIFT PLRYBRCK/HO PLAYBACK CTL
U197 CAL OVERRIDE PRINT U717 THRIFT GHTSORT CONTROL
V27 SFEC COWP CONSTANT CHAKGE (EU) VU737 THRIFT TRPE PRULUCT SURRARY
U247 SPEC COHF CONSTART CHANGE CTIRE) U747 THRIFT RUN SURRARY DISPLAY
U227 HEXATECIMAL WASK CHANGE U767 THRIFT HISTORY DATA BLOCK DELETE
U237 SPEC CORP RTET INPUT Y807 RECORDER HANAGEHMERT
U307 UPERATIOHAL LIMITS Y§57 DATR TRACKIKG & HGRT (HIST RFD
U3L? OFFSCALE LIMIT SEWSE CORTROL 867 DATR TRRCKIRG & KGHT (TRPE GERD
Y332 CRITICAL LIMITS U877 DRTR TRACKIRG & HOKT (CRRTS/TRFE)

U407 URIVERSAL PLOT (CORTROL LRTR) U837 LRTA TRACKING & RGHT (RRTES)

_ y
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{'Supporting Data

Flight controllers are not authorized to use all menus listed on the TLM MED ‘
Selection List Menu.

The MOC MED access and use procedures in the FCOH contains the Authroized MED
List. The telemetry menu portion of this list follows:

AUTHORIZED MED LIST

F/C FUNCTION MED MENU NO. TITLE
S — —
—_ —
EPS, MECH, V0o TLM Med Selection List Menu
SENSORS, Vo7 TLM THRIFT Reconfiguration
CONTROL, ME, v1o¢ TLM Parameter Override
MPS, OMS/RCS, v20a TLM Special Comp Constant Change (EU)
DPS SUPPORT, V21 TLM Special Comp Constant Change (Time)
PAYDAT V22a TLM Hexidecimal Mask Change
V23 TLM Special Comp RTXT Parameter
V30 TLM Operational Limit Change
v3ia TLM Offscale Limit Sense Control
V33a TLM Critical Limits Change
vaoa TLM Universal Plot (Control Data)
v4la Universal Plot (Nominal Data)
V43a Universal Digital Display
v63b TLM Thrift TAB Reconfiguration Control
V64b TLM Thrift Bilevel Reconfiguration Control
ve5b TLM Thrift Plot Reconfiguration Control

dMED entries which may be required during critical phases (L -45 minutes

through OMS-2 completion and EI -35 minutes through landing.) These require FD
approval. :

BMED menu callup only, no entries from MOCR or F/C SSR's.
CAdvise computer TM on parameter override.
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Practice

1. State the MED code number which must be input to the MOC via the Megadata
terminal to request the listing of all MOC predefined TLM MED menus.

2. State the document name and the section which contains authorized MED menu
list.
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Practice Feedback

1,

&n

State the MED code number which must be input to the MOC via the Megadata
terminal to request the listing of all MOC predefined TLM MED menus.

Voo

State the document name and the section which contains authorized MED menu

list.

F1ight Control Operations Handbook, (FCOH)
Computer Operations-on-Line Section
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SEGMENT 2

CHANGING OPERATIONAL LIMIT VALUES FOR
INDIVIDUAL PARAMETERS

OBJECTIVES:

a. Change operational limit values using Megadata terminal.
b. Change operational Timit values using JSC Form 480.

c. State three ways used to change operational limit values for individual
parameters during real time flight operations.

SEGMENT INTRODUCTION:

Many downlinked analog telemetry parameters have operational limits. You may
recall from the UT SMEK 2102 workbook that any one of up to five sets of
parameters may be activated for operation Timit sense processing. These

parameters and related limits must be defined premission; however, these 1limit
values can be changed in real time.

This segment presents the three methods for changing operational Tlimits for
individual parameters in real time.
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Learning Statement

Segment 2
Part 1

PURPOSE

This procedure allows

limit values of

changes to operational

parameters in an

active set. Parameter numbers and values are in-
put to MOC via the Megadata terminal using the

V30 menu.

Operétional Limit Displays

MSK

2105-2107
2120-2125
2149-2151
2161-2173
2179-2183

Discipline

BOOSTER
AVIONICS
EMESB1
EMESB2
PROP

—

( U3tk
004/RT TLM OPERATIONAL LIMIT CHANGE MENU
PHRAMETER ﬁ
NUMBER VAL
7 U44T4464R_ 4 -2 ' )
V44TL474R_ » 200.00 s 960,80 s
V44T4254R_ » -325 ' '
VAITL264A_ 100 ‘
’ ’ ’
’ ' ’
’ ’ ’
’ ' ’
’ ' 1
’ ’ ’
’ ’ 1
’ s ’
’ [ ’
' ’ '
’ ’ 9
’ ' i/ §
\\_>7 ENTER PHM FOR FERMANENT MED A‘J)
FLT SET BSTR OPER LIM DSP 3 2167B
PRARAMETER LON HIGH H D PARAMETER LON L HIGH H D
V4i1T1161R -26.60 166.60
veiTizein 35800 399. 00
vaiTi271n 209.68  §00.00
vaiT1361n 33600 Joe:66
V41T1371R 266.60 £66.680
V41T1601R -325.60 366.60
v98P1746C 246.60 456.60
v92P17%1C 246.00 456.68
v9sP2166C 1456.68 3275.60
v98P2116C 1456.68 3275.60
v9osP2126C “5?,:3 3235:88
vieiisie  zssoise  aelss
v98P2167C 2560.60 4300.00

Changing Operational
Limit Values Using
Megadata Terminal

ASSUMPTION

This procedure assumes that the appropriate
operational limit set has been selected with the
SMEK and the parameter values to be changed have
been verified.

PROCEDURE

1. Call a blank V30 menu from MOC or your
diskette.

2. Enter parameter number(s) for which values
are to be changed.

3. Enter desired low and/or high values(s) for
parameter.

. Repeat steps 2 and 3 for desired parameters.
Hard copy old values if desired.

. Transmit to MOC.

~ ()] [3,] =
. .

Verify limit values are changed.
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Supporting Data

There are three ways to change operational limits. These are;
a. By using the Megadata terminal with the V30 menu
b. By using JSC Form 480

c. By contacting the computer telemetry console operator via the voice loop and
request change. A maximum of only three parameters can be changed using this
method.

Normally, you should use the Megadata terminal; however, if you don't have a
terminal or your terminal is inoperative, use the form. The voice loop
procedure should only be used as a back up.

A discipline can have up to five operational 1imit sets. A parameter can be any
one or more of these sets. The low and high limit values of the parameters may
be the same or different in each of these sets. These values may only be
changed when the set has been activated by the SMEK module.




Practice

Fill out the V30, MED menu below to change the operational Timit values for the
following parameters from the old values to the new values.

OLD VALUES NEW VALUES
PARAMETER NO. LOW HIGH LOW HIGH
V61T2635A 0 65 10 75
V45P1100A 100 150 85 -
V45T1107A -325 350 -- -200
V61P2405A 14.00  16.40 17.40 25

( V308 \

064/RT TLH OPERATIONAL LIMIT CHANGE HENU
PRRAMETER LOK HIGH
NUMBER VALUE VALLE

/

W W A W W W B Mm@ M Y N 8 B B
W B W W M M W @ MR WD D YR B M M s
W M M M M) B am M NE M W B D B WS A

kuao NENL | Y,
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. Practice Feedback
| Frecte ®

Fill out the V30, MED menu below to change the operational limit values for the
following parameters from the old values to the new values.

OLD VALUES NEW VALUES
PARAMETER NO. LOW HIGH LOW HIGH
V61T2635A 0 65 10 75
V45P1100A 100 150 85 -
V45T1107A -325 350 -- -200
V61P2405A 14.00  16.40 17.40 25

v )

084/RT TLH OPERATIONAL LIMIT CHANGE MENU
PARAMETER LON HIGH
NUMBER VALUE URLLE
7 1T ] 10.00 15. 00
Y45P1100A s 8500
YYSTIOT7A » —=20000
Y6(P2405As 17-40 25.00

M M B MR M W W Y B W N e am W @ e
AR M M M A M W W W M D MBS

W W W W W W wm W m @ W

~
A

\—

\ U340 HENU
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Learning Statement

Segment 2

Part 2

PURPOSE

These procedures allow changes to operat1ona1
limit values of individual parameters using JSC
Form 480 or by voice loop.

NOTE -

JSC Form 480 is a multipurpose form. The re-

maining sections will be covered in the follow-
ing segments.

LIMIT CHANGE

FROM‘
DATE.

TO'

COMPUTER TM

.

TIME: |5{gg|

V30# it"‘—
FLT/DT 22 /RT OPERATIONAL LIMIT CHANGE MENU
PARAMETER LOW HIGH
NUMBER VALUE VALUE
/NMITUGIA -lg ’ 100
!ﬂ“““A; —_—200,00 §00. 00
V4ITI251A, -325 ’
\VUITI26)A, ’ 100
»
- :
» »
» )
» »
» »
» »
» »

ENTER PM FOR PERMANENT MED

N® © © v ¢ 9 e W O © @

V3¢
FLT/DT /__ TLM OFFSCALE LIMIT SENSE CONTROL MENU
PARAMETER CONTR
NUMBER CODE
/ ’ =
, —
. —
» R—
” —
® —
» e

ENTER PM FOR PERMANENT MED

oL NOTE:

N® © © © 9 v » v 9 © @

CONTROL CODE
DEFINITIONS
H=0FFSCALE HIGH
L=0FFSCALE LOW
R=0FFSCALE RESET

V33#
FLT/DT /__ TLM CRITICAL LIMITS CHANGE MENU
PARAMETER LOW HIGH
NUMBER LIMIT LIMIT
/ » ’
) »
» )
) )
) »
» )
» »
) )
» )
) »
» ’
» )

ENTER PM FOR PERMANENT MED __
JSC Form 480 (Aug 78)

CONTROL
CODE(E/D)

N® ¢ 9 © ¢ » ¢ © v @

L]

NASA-JSC

Changing Operational
Limit Values Using
Either JSC Form 480 Or
Voice Loop Procedure

ASSUMPTION

This procedure assumes that the appropriate
operational limit set has been selected with the
SMEK and the parameter values to be changed have
been verified.

PROCEDURE

Using JSC Form 480:

1. Obtain JSC Form 480 from computer TM, room
313 (SDP TM voice loop).

2. Enter your console position, date and time.
3. Enter flight and data type.
4, Enter the following on part 1.

e Parameter number(s) for which 1limit values
are to be changed

e Low and/or high limit value(s) for appli-
cable parameter numbers

5. Hard copy old values if desired.

6. Using P-Tube System, send JSC Form 480 to
Computer TM, P-Tube Station 2-54.

7. Verify limit values are changed

NOTE
Using Voice Loop:

This method to be used only as backup if
other methods are not available.

1. Call computer TM on SDP TLM Voice Loop-
2. Give your console position-

3. Submit parameter number(s) and applicable low
and/or high Timit values.

NOTE

A maximum of 3 1limit changes can be sub-
mitted using Voice Loop.

4, Verify limit values are changed.
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Supporting Data

Only those parameter values in an active set, as indicated on the SMEK module,
can be changed. These parameters and related current limit values are displayed
on the operational limit displays for the controlling discipline. While a para-
meter can reside in as many as five different sets and the limit value(s) can be

the same, or different, in each set, a change only effects the limit values in
the current active set.




Practice

List the three ways operational Timit values can be changed during real-time
flight operations.

How do you verify that operational

into the MOC?

2-8
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Practice Feedback

List the three ways operational limit values can be changed during real-time
flight operations.

a. By using V30 menu via the Megadata terminal

b. By written instruction to Computer TM using JSC Form 480

c. By verbal instructions to Computer TM on DP TLM Voice Loop.

How do you verify that operational 1limit value changes have been entered
into the MOC?

Using the MSK or DRK, call the applicable operational limit display for your

F/C discipline to the console CRT and compare 1limit values with values
entered.




Practice

Assume you are at the EPS console on October 31,

1981 at 08:30. You are

monitoring Flight 2 in real time and your Megadata terminal is not working.
Also, all other Megadata terminals are being used, and you have parameters
that need changing. Fill out JSC Form 480 to submit the following 1limit
change values to Computer TM for input to MOC.

OPERATIONAL LIMIT CHANGE

PARAMETER NO.

V45P1100A
V45P1200A
V45P2100A
V45P2200A
V45T1007A
V45T109A 15.00

LOW

600
600
125
76.50
~325
100

HIGH

950
950
250
270.75
325

V30#

FLT/DT /

/

FROM:
DATE:
TIME:

LIMIT CHANGE

T0:

P-TUB A:

COMPUTER TM

TLM OPERATIONAL LIMIT CHANGE MENU

PARAMETER LOW
NUMBER VALUE

HIGH
VALUE

Y Y Y e w W v e v w e w

ENTER PM FOR PERMANENT MED

N v v v ww wwow e

V3l# -

FLT/OT ___ /

TLM OFFSCALE LIMIT SENSE CONTROL -MENU

PARAMETER
NUMBER
/

ENTER PM FOR PERMANENT MED

¥ v e v v e v v ww e w

CONTROL

CODE

NY ¥ v v v v ©w v v v v

R4

NOTE:

CONTROL CODE
DEFINITIONS

H=0FFSCALE HIGH
L=0FFSCALE LOW
R=0FFSCALE RESET

V33#

FLT/DT /__

/

PARAMETER LOW
NUMBER LIMIT

TLM CRITICAL LIMITS CHANGE MENU

HIGH
LIMIT

ENTER PM FOR PERMANENT MED
JSC Form 480 (Aug 78)

CONTROL
CODE(E/D)

Y ¥ v v v v v v v w

o

NASA-JSC
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Practice' Féedback

Assume you are at the EPS console on October 31, 1981 at 08:30. You are
monitoring Flight 2 in real time and your Megadata terminal is not working.
Also, all other Megadata terminals are being used, and you have parameters
that need changing. Fill out JSC Form 480 to submit the following Tlimit
change values to Computer TM for input to MOC.

OPERATIONAL LIMIT CHANGE

PARAMETER NO. LOW HIGH
V45P1100A 600 950
V45P1200A 600 950
V45P2100A 125 250
V45P2200A 76.50  270.75
V45T1007A -325 325
V45T109A 15.00 100

FROM: EPS
DATE: 10/3¢ i
TIME: 30

LIMIT CHANGE

TO:

P-TUB A:

COMPUTER TM

V30#
FLT/DTZ__/RT TLM OPERATIONAL LIMIT CHANGE MENU

PARAMETER
NUMBER

/\MSPIIODA »

4YEPI200A
V4SP2100A »
V45022004
V45T1007A
V4ST (009 As

LOW HIGH
VALUE VALUE
[4oX2] - Ky~
600 qso
128 as5°
726.5© 270.75
-325 325
15,00 100

® ® ® ® © ¥ v v ® v e e

ENTER PM FOR PERMANENT MED

N® ¥ v ¥ ¥ » ¥ ¢ © © ©

V3l#

FLT/DT /__ TLM OFFSCALE LIMIT SENSE CONTROL -MENU

/

PARAMETER

NUMBER

ENTER PM FOR PERMANENT MED

CONTROL

CODE

AR RRREE

WY ¥ © ©» v v ©» v » @ @

NOTE:

CONTROL CODE
DEFINITIONS

H=0FFSCALE HIGH

L=0FFSCALE LOW

R=0FFSCALE RESET

V33# :

FLT/OT I TLM CRITICAL LIMITS CHANGE MENU
PARAMETER  LOW ' HIGH
NUMBER LIMIT LIMIT

/

® ® ®W ® ® W e ®w e v e

ENTER PM FOR PERMANENT MED

JSC Form 480 (Aug 78)

® e 9 W Y v W e e e v e

CONTROL
CODE(E/D)

N® © v © v v o v v w

o

NASA-JSC
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SEGMENT 3

ENABLING, DISABLING, AND CHANGING CRITICAL LIMIT VALUES FOR
INDIVIDUAL PARAMETERS

OBJECTIVES:

a. Enabling, disabling, and changing critical 1imit values using Megadata
terminal

b. Enabling, disabling, and changing critical 1imit values using JSC Form
480

c. State the three ways used to change critical limit values for individual
parameters during real-time flight operations.

SEGMENT INTRODUCTION:

Many downlinked analog telemetry parameters have critical limits. Just as with
operational 1limits, critical limits must be defined premission and the limit
values (points) can be changed in real time.

This segment presents the two methods for changing critical 1limits for
individual parameters in real time.

TD103-1 Al111
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Segment 3

Part 1

Learning Statement

Enabling, Disabling and
Changing Critical Limit

PURPOSE (o

This procedure allows changes to critical limits -
of individual parameters. Paramet%r numbers arlld 102/R1 TLH CRITICAL LINITS CHANGE MEAU
values are input to MOC via the Megadata terminal, . -
vl rs AL b e Lo _ Values for Individual
FUNCTIONS OF MENU DATA FIELDS KUKEER LINIT LINIT CODECE/D) s
. CU42PLAASE 4 225,00 ;300,00 By
CONTROL CODE (E/D miiae- o oL N Ey
(E/D) . U42P3443C_ + 2500.00 v 4001, 00 'y Erw ASSUMPTION
Th_is Sing]e Chara.cter f]‘e'ld.mqst either U43P454?C_ ' 1600-00 y 2630!00 y I’ ]
2e blank, 0 E. AorD will cause limit sensing U43P5424C_ »  3930.00 s 4820.00 : ) <+ Thi . Lt
o be disabled for the associated parameter; —— e ! is procedure assumes that the critical Tlimit
whereas, an E will cause processing to be ) ' ' _ set has been selected with the SMEK and the _
re-enabled. ' ; y . para_r;»gtgr values to be changed have been
. - verified. :
A1l other data fields are self explanatory. ! ! $ _
' ' 3 '
CRITICAL LIMIT DISPLAYS ' ' . PROCEDURE
MSK Discipline ! ! ' _t
2115 AVIONICS ! ! s R 1. Call a blank V33 menu from MOC or diskette.
N ' =
2127 CCE - . ! - 2. Enter parameter number(s) for which values are
2145 EMESB1 ' ! ' _ to be changed.
2158 EMESB2 ' ' ' '
2195 PROP ] . = 3. Enter desired low and/or high value(s) for
L ' _ ! parameter.
! ' ' _/$ . :
' 4. Er_lter' E or D for parameters to be enabled or
33 HENY disabled.
5. Repeat steps 2 through 4 for desired
parameters. .
( \ 6. Hard copy if desired.
. 7. i
FLT 2 o . PROP CRIT LIM DSP 1 PRT21953 A T_“"S""t to MOC.
Ro16760 e sios 00" ¢060.00" O | voaxeeusx K K W W @
no1G268%C 95 .00 166.60
e 5 13 NOTE:
neciicex . o2l.88 189888 Entry during critical phases of flight (L-45 mi
: . 0 i -45 min.
M 3860. 00 00106 through OMS-2 and EI-35 min. thrgough landing)
vazeiiise 22608 308.90 requires Flight Director's (FD) approval.
ve2r2116C 26600.60 4601.00 :
T 5 T .
vazriiiee ,228. 00 [ J80:08 8. Verify change(s) or appropriate critical limit
ve2P3112C 2500.60 4801.00 display.
ve2P3113C 2500.08 “%001.00
vw2P3115C 225.60 300.00 .
v42P3116C ‘ 225.00 300.08
ve3Pei21C 3580.00 4200.00 . NOTE:
v43Pw221C 242.600 285.00
AR 5 R Paraneters are disabled when:
mEx EE g8 — ¢ ore disabled when:
Ggnt ARH SHE e S stk o e She Dot i
g mra o omeE | erivical Tinit displays.
3.‘:}55:3‘,_5 ?‘;’5;55 533;3: b. An as:erisk appears to the left of
Va3Teensn 119:0 28000 parasstsr high value on SMEK history tab
ve3TE6% 3R -39.00 266.00 play.
"10G260TE
n21G2606€
V73XIS6TE
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‘ Practice

Fill out the V33, TLM Critical Limits Change Menu below to do the following.

a. Disable limit sensing for these parameters:

LOW HIGH
‘ V76V0O100A 100
V76V0200A .2 3.7
V76V0103A
V76V0230A 57 103
& b. Enable limit sensing for these parameters:
LOW HIGH
’ V45C0101A 6.975 8.42
V45C0201A

V45C0301A

N

(um
D04/RT TLH CRITICAL LINITS CHANGE MENU

‘ PARAMETER  LOW HIGH CONTROL
NUMBER LINIT LINIT CODECE/D)

/ ’ ’ [ _ 9

' ' 8 -9

] ¥ 1] .

’ y ' _s

’ ’ ’ _ 9

’ ' ’ 9

’ ' ' _

' 0 ’ )

’ ’ ’ _

' ' ’ _

’ ’ ' _ s

} 1} 9 .

' ’ ' 1

1} 1} ’ .

‘ : ; v
’ ' ’ AR

\_ ENTER PN FOR PERNANENT HED J
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"Practice Feedback | .

Fill out the V33, TLM Critical Limits Change Menu below to do the following. .

a. Disable 1limit sensing for these parameters:

LOW HIGH
VI6VO100A 100 ‘
V76V0200A .2 3.7

., . V76V0103A
V76V0230A 57 103

b. Enable Timit sensing for these parameters:

LOW HIGH
V45C0101A 6.975 8.42 *
V45C0201A
V45C0301A

<3 ﬂ“\

064/RT ' TLM CRITICAL LIMITS CHANGE MENU ‘
PRRAMETER LON HIGH CONTROL
NUMBER LINIT LINIT COLECE/D)
/7 \I6YOI00A_ 100 y L] Dy
\NZEVQ200A 9 i2. ] 2.7 ] Dy
YZ6V0IQ3A 9 ’ ’ D
YZ6V0230A 3 S7. y __lo3 ’ Dy
V4SCQIOIA. 9 6.975 ’ _8.42 ’ €y
Y4SC0201A 9 ' ’ £y
VYSCOI01A ¢ ' ' E
’ ’ ’ )
’ ' ’ _
' ' ’ _
9 ’ ’ _
’ ' ’ 8
' [ ’ .
’ ’ ’ _
. , 5 ®
’ ' ’ 74

\ ENTER PN FOR PERNANENT NED




Learning Statement

Segment 3
Part 2

FUNCTION

3¢ Fom 480

Used to submit written instructions to the
Computer TM to change operational and/or critical
limit values.

LIMIT CHANGE

FROM: &/6 T0:
DATE: 1/20/%]

TIME: S 0O)

P-TU

COMPUTER T™M

A:

V30#

AL
FLT/OT 2 /RT TLM OPERATIONAL LIMIT CHANGE MENU

PARAMETER LOW HIGH
NUMBER VALUE VALUE

/ , ,

» ?

L 9

1] 9

] 1]

? ?

9 ?

’ ?

ENTER PM FOR PERMANENT MED

N® © v 9 v v v v v v @

CONTROL

V3l#

FLT/DT /__ TLM OFFSCALE LIMIT SENSE CONTROL MENU
PARAMETER
NUMBER

/

ENTER PM FOR PERMANENT MED

CODE

WY ¥ © ¥ ¥ ¥ 9 ¥ 9 @ @

NOTE:

CONTROL CODE
DEFINITIONS
H=0FFSCALE HIGH
L=0FFSCALE LOW
R=0FFSCALE RESET

V33#
FLT/DT /__ TLM CRITICAL LIMITS CHANGE MENU
PARAMETER LOW HIGH
NUMBER LIMIT LIMIT
/\{HSPI00A, 700 1000
VY 5P 12004, 300
V45921004, 1502 324
~350 325

ENTER PM FOR PERMANENT MED
JSC Form 480 (Aug 78)

CONTROL
CODE(E/D)\

P mmmm

N v v e v e e e e

|
A\

o

NASA-JSC

‘This procedure assumes that the critical limit set

v

Enabling, Disabling and
Changing Critical Limit
Values for Individual
Parameters

ASSUMPTION

has been selected with the SMEK and the parameter
values to be changed have been verified.

PROCEDURE

1. Obtain JSC Form 480 from computer TM, room 313
(SDP TM voice loop).

2. Enter your console position, date and time.
3. Enter flight and data type.
4. Enter the following on part III:

e Parameter number (s) for which values are
to be changed.

e Low and/or high limit value(s) for
applicable parameter numbers.

e Enter E or D for parameters to be enabled
or disabled.

5. Hard copy if desired.

6. Using P tube system, send JSC Form 480 to
computer TM P-tube station 2-54

7. Verify change(s) on appropriate critical limit
display.




LIMIT CHANGE

‘ Practice FROM: TO: _ COMPUTER TM
' DATE: P-TUBE STA: __2-54
TIME: T
Assume you are at the EPS console on October 31, 1981 at 0830. You are V3o
monitoring Flight 2 in real time and your Megadata terminal is not working. FLT/OT  / TLM OPERATIONAL LIMIT CHANGE MENU
Also, all other Megadata terminals are being used, and you have parameters that -
need changing. Fill out JSC Form 480, to submit the following 1limit change PARAMETER  LOW HIGH
values to Computer TM for input to MOC. ’ HUNBER ’ VALUE . VALUE ’
‘ CRITICAL LIMIT CHANGE . . .
PARAMETER NO. LOW HIGH CONTROL CODE - ; :
’ " . :
V45P1100A 500 1000 ENABLE ; ; ;
) V45P1200A 500 1000 . ' /3
V45P2100A 100 ENTER PM FOR PERMANENT MED __
V45P2200A 50 300 DISABLE
V31#
V45T1007A -350 350 DISABLE FLT/OT ___/_ TLM OFFSCALE LIMIT SENSE CONTROL MENU
V45T109A 12.50 120 ENABLE PARAMETER CONTROL  NOTE: CONTROL CODE
NUMBER CODE DEFINITIONS
/ H=OFFSCALE HIGH

L=0FFSCALE LOW
R=0FFSCALE RESET

v e v w e vweeoeoweoe

N® ¥ © v v v » 9w v v @

$
ENTER PM FOR PERMANENT MED
V334 -
FLT/DT /_ TLM CRITICAL LIMITS CHANGE MENU
PARAMETER  LOW HIGH CONTROL
NUMBER LIMIT LIMIT CODE(E/D)
/ » » 22 9 ]
] ’ ’ -
? » » - ¥
‘ ) ) ’ N }
» » l : ?
[} » ? - ?
» ) » s P
? L ] ? - ¥
» ? i - Y
» ’ ? —
] ’ ] - / s
' EgTER PM FOR F(’ERMANEP){T MED _
JSC Form 480 (Aug 78 NASA-JSC
TD103-1 Alll




Practice Feedback

Assume you are at the EPS console on October 31, 1981 at 0830. You are
monitoring Flight 2 in real time and your Megadata terminal is not working.
Also, all other Megadata terminals are being used and you have parameters that
need changing. Fill out JSC Form 480, to submit the following Timit change
values to Computer TM for input to MOC.

CRITICAL LIMIT CHANGE

PARAMETER NO. LOW HIGH CONTROL CODE
V45P1100A 500 1000 ENABLE
V45P1200A 500 1000
V45P2100A 100
V45P2200A 50 300 DISABLE
V45T1007A -350 350 DISABLE
V45T109A 12.50 120 ENABLE

TD103-1 Alll

V30#
FLT/DT _2 /RT
/

LIMIT CHANGE

FROM: TO: COMPUTER T
DATE: . P-TU A: -
TIME:
TLM OPERATIONAL LIMIT CHANGE MENU
PARAMETER LOW HIGH
NUMBER VALUE VALUE
= : ]

ENTER PM FOR PERMANENT MED

N ® 9 ¥ v ¢ v v 9 9 v @

V3l#

FLT/OT __ /.

TLM OFFSCALE LIMIT SENSE CONTROL MENU

PARAMETER CONTROL
NUMBER CODE

/

v v e v v e v e e e e

ENTER PM FOR PERMANENT MED

Y ® © ¥ v v v v v v

NOTE:

CONTROL CODE
DEFINITIONS
H=0FFSCALE HIGH
L=0FFSCALE LOW

R=0FFSCALE RESET

V33#

FLT/OT __ /

/

TLM CRITICAL LIMITS CHANGE MEMY

PARAMETER Low HIGH
NUMBER LIMIT LIMIT
V45P1100A , 500 1000
V45PIZ00A , 500 000
Va5p2100A , 100

VA5P2200A 50 d
V45T1007A -350 350
V45TI09A_ 12.50 20

L I I L I I I I

ENTER PM FOR PERMANENT MED
JSC Form 480 (Aug 78)

v Y W e W v e e w e w w

CONTROL
CODE(E/D)

Im
-

Y ¥ v v v v v v v w

L1 imoo |

$

NASA-JSC
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Practice

1. List the two ways that critical 1imit values can be changed during real-time
flight operations.

2. How do you verify that operational 1imit value changes are entered into the
MOC? :

TD103-1 A111
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Practice Feedback .

1. List the two ways that critical limit values can be changed during real-time
flight operations.

a. By using V33 MED menu via the Megadata terminal

b. By written instruction to Computer TM using JSC Form 480

2. How do you verify that operational Timit value changes are entered into the .
MOC?

Using the MSK or DRK, call the applicable critical limit display for your
F/C discipline to the console CRT and compare limit values with the values
entered.

TD103-1 Al111




__aIm DUAL PARAMETERS

INHIBITING OFFSCALE HIGH/LON LIMIT SENSING FOR INDIVIDUAL PARAMETERS

?iCHANGINs HEXADECIMAL LINITS ' .

6. OVERRIDING TELEMETRY PARAMETER VALUES

DEFINING PARAMETERS ON A UNIVERSAL DIGITAL DISPLAY

 DELETING PARAMETER(S) FROM, OR CLEAR‘"G'

9. RECONFIGURING UNIVERSAL PLO

AN ENTIRE UNIVERSAL DIGITALS DISPLAY

.;fBELETING PARAMETER(S) FRDM A UNIVERSAL ?LO?

Q'MENU

f,'oaAuxns REFERENCE LINE o” UNIVERSAL PLOT USING Y41, TLM UNIVERSAL PLOT (NOMINAL DATA)

.':UNIVERSAL ?LOI;REFERENCE-LINE Ano_conxaoLzoArA_LNTERAgTidnsgﬁﬁf o

. CHANGING SPECIAL COMPUTATION-CONSTANT ENGINEERING UNIT VALUES

. CHANGING SPECIAL COMPUTATION TIME CONSTANTS

 SELECTING MAJOR FUNCTION FOR DISPLAY 1350

| CHANGING VARIABLE PARAMETER 1D

 USING MCC CALIBRATION DATA BOOK

19

,fCHANGING THE CALIBRATION cuav

20, THRIFTS

SPECIAL AND SUPER THRIFT PRODUCT REQUEST

o,

 RECONFIGURATION OF THRIFTS .

4-0




SEGMENT 4

INHIBITING OFFSCALE HIGH/LOW LIMIT SENSING
FOR INDIVIDUAL PARAMETERS

OBJECTIVES:

a. Complete a V31 MED menu to inhibit and reset offscale high and low PCM
limit sensing.

b. State the effects of inhibiting off scale 1imit sensing, on DTE
displays, limit lights and alarms.

SEGMENT INTRODUCTION:

A check is made on all uncalibrated TM data received from the Orbiter to
determine if the pulse code modulation (PCM) count is within predefined limits.
TM parameters found to be out of Timits are said to be offscale high or Tow.
This process is called TM offscale limit sensing.

This segment discusses the methods and effects of inhibiting offscale 1limit

sensing. In addition the segment discusses the method for resetting normal
1imit sensing.

TD103-1 A111 4-1




Learning Statement Segment 4

. PURPOSE Inhibiting Offscale
Disable the Tlamp and da]ar]m inchatigEs Sgﬂ High/LOW Limlt
restore the high speed displays when the . . e
ah sp play Sensing For Individual

count is out of Timits.

‘ FUNCTIONS OF MENU DATA FIELDS Parameters
The following matrix shows the result of \
entering an H for a parameter number on the V31 e PROCE_DURE_
menu. U3is - - R
’ TLH OFFSCALE LIARIT SEWSE CONTROL RE
BEFORE PCM OUT-OF- | AFTER PCM OUT-OF- o~ ¢ ALE LIAIT SENSE CONTROL HENI =e 1. Call a blank V31 from the MOC or diskette.
i/
TOLERANCE CONDITION| TOLERANCE CONDITION /R FAERHETER CONTROL KOTE: CONTROL DOIE 2. Enter number of parameters to be inhibited
. ijijiptp A& 0 ©fGREC HECIETT Foaie o
HIGH SPEED | NO CHANGE NUHEER CODE DEFINITIONS RRE :
ety =remenaene MR 3. Enter either H, L, or R in CONTROL CODE data
DISPLAY 7 U42PLL45C, H oy - e s Ls
PARAMETER U42P3143C_ R s H = OFFSCALE .
5 LIMIT DISABLED U43F5121C_ g Ly HIGH 4, Repeat steps 2 and 3 for desired parameters.
LIGHTS ’ _t L = OFFSCALE - 5. Hard copy if desired.
OP/CRITICAL| H DISPLAYED IN ERROR COLUMN —_— 2 LoH £ 5 N—
LIMIT ' -1 R = GFFSCALE . Transmit toMOC.
DISPLAY ' _ 3 RESET 7. Verify changes are indicated on-console CRT.
CRITICAL R 2!
EVENT y ,
ALARMS DISABLED — ", NOTE
1 : ’ Written instructions can also be sub-
The results when entering an L are the same as ’ ; mitted using JSC Form 480. Except for
those for an H except that an L is displayed —_— - hsader: ]mformatwn, this form s
instead of an H. Entering an R restores normal e - identical to the V31 menu format.
PCM imit sensing. ' _ !
The parameter number data field is : - ; $
self-explanatory. Y24 HENU e -

N J
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Supporting Data

Onboard the Orbiter, sensors provide signals that are proportional to the
magnitude of the stimulus being measured. These signals are processed onboard,
converted to PCM form, downlinked, and finally routed to the MCC. As part of
the processing that takes place in the MCC, the PCM signal is checked to verify
that its value is within predefined limits. Should the PCM value fall outside
these limits, either an off scale high or Tlow condition exists, depending on
which end of the scale falls outside of 1limits. An off scale condition will
cause an event light to be driven and the parameter data to be replaced by an H
or L on the high-speed display. The high-speed display will continue to display
an H or L until the PCM count returns to within limits. In addition, the
operational and critical 1imit indications will also be driven if their Tlimit
values fall within the off scale limit values. The following illustration shows
the relationship of operational, critical and off scale limit values.

OFF SCALE
e i

ool LIMITS

CRITICAL

= - LIMITS

s OPERATIONAL

= LIMITS

=

z—

(&)

[

ey /

‘F/Il T T T T T 71

ENGINEERING UNITS

High and low off scale 1limit sensing can be inhibited by appropriate entries on
the V31 menu (H for high, L for low). When off scale limit sensing is inhibited
for a parameter, all event lights and alarms for the condition (high or low) are
disabled. On any display where operational or critical limits for a parameter
are shown, the values will be followed by an H or L to indicate that off scale
limit sensing has been inhibited for that parameter. This indication will
remain until limit sensing is restored by an appropriate V31 menu entry.

TD103-1 Al111




Supporting Daia

The DTE displays on the following pages illustrate the status of several parameters
both before and after offscale limit sensing is inhibited.

Mask 1 determines which bits of the parent word are to be compared to the parent
configuration. Mask 2 contains the actual bit value to be used in the bit-by-bit
comparison that is performed after the parameter has been processed against Mask 1.

Mask 1 and Mask 2 can be changed via V22, TLM Hexadecimal Mask Change Menu. A
detailed discussion on OMS/RCS hexadecimal 1limit sensing can be found in
BOOSTER/PROPULSION CONSOLE HANDBOOK JSC-12827, Rev. A. This book gives all the
parameters, their mask number and the predefined hexadecimal unit values for each
mission phase and configuration.
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Supporting Data

The displays on this page show the
effects of inhibiting off scale limit
sensing prior to the occurrence of an
offscale PCM condition. You may
recall that an up arrrow (1)

F/V /7162

OGMT 103:19:55:00 OMET 163:19:55:08 gé;i niL 01 0;6 80 GW

RBNT 163:19:55:00

indicates an

condition.

operational

out of
limits high condition and that a down
arrow ( | ) shows an out of Timits Tow

HIGH SPEED DISPLAYS
ECLSS SUMMARY

ALARAS

-PCS —1—1
*02 FLOW
OMANF P
ARS H20 — —— — ATCS 1 2 — FLASH
eRCC @ -oej S_ﬂ . GPC PHPB - = | CNTL PRA
oPMP OP 27 65 ®ACC @ 31 20 PRB
PMP IP| 6.0 [36.7 | PHMP IP 86 160 SEC
oPMP AP|26.6 |28.8 |. FLOW TOT|2565 |2610 HI LD
TOT F |1355 |1342 ICH|26S% |2097 HL DCT T
oICH F 1% 1643 o PL HX| 225 2034 | °v-89 1B
oPMP OT 69 84 ° cP| 207 318 °Y-91 0B
A 1HXOT 75t 82 oRAD IT 163 161 ° NOZ
A1CPOT 89 87 PNL OT D D 0P T
A2HXOT 82 96 oCNTL OT 62 64 oX1396 F
R2CPOT 89 40 eEVAP OT |37.1 |36.1 oX146% R
R3IHAOT 76 72 ICH IT 38.6 o Y-89 L
A3CPOT ™ 75 Avé OT D e NOZ L
ICH IT 68 82 AvVS OT D D| ¢ Y+89 R
eICH OT 59 ¥l Avy OT D " 70 ; NOZ2 R
OoCHX IT K-BTU 42.5 142, DLN !
K-BTU 9 l W2 3 — DF1 o X746 F
AY BAY FLOW| 453 04918 M1
oFN AP 8. PxG2 OT D|oxX1058 M2
I 102 195 PKG3 IT Dl »%x132¢ A

FN /182

Notice, there is no change in the high
speed display after limit sensing is

inhibited.

ECLSS SUMMARY

28
— SPLY/RST H20

Data

been modified to

more

in the following displays has
clearly

illustrate the effects of inhibiting
limit sensing and in some instances

may not be realistic.

0701J

6066 22 SH 624 60 BF
HMODE

REL

0 146K
D 126K
3

4 T0T

OGAT 183:19:55:00 ONET 103 19:55:60 SITE MIL 0152;6 66 GN 660 22 SH 624 60 BF

RGHT 163:19:55:00

ALARAS PFS

e po—
02 FLON
o FAN ON
H20

ARS 20— 1 —— —RTCS 1 2w
eacc @ | 48 | 55 | GPc PHPB| -- | --
opmp 0P| 27 | 65 | encc @ 31 | 20
PP 1P| 0.0 [36.7 | PMP IP 86 | 100
oPMP AP|26.6 [28.8 |. FLOW TOT|2565 |2610
TOT F 1385 |1342 | o 1cH|205% |2097
ofcH F | 1% |1843 | o pL Hx| 225 | 2034
oPHP OT| 69 | 84 | o cp| 207 | 318
aiHxoT| 75¢| 82 | eRAD 1T | 183 | 161
atcPot| 89 | 87 | PNL of 0 D)
azHxoT| 82 | 96 | ocNTL o | 62 | ey
‘a2cPOT| 89 | we | eEvAP oT |37.1 |36.1
anxot| 76 | 72 | 1cw 1T [38e

aacror| 74 | 75 | ave or 0

1ch 1T| 68 | 82 | avs oT 0 )
slcu oT| S8 | i | ave of 0 0
oCHX IT K-8TU  l42.5 lv2.7
K-BTU e H uz 3 —DF1
Av BAY FLOM| 453
oF N epl— —| PKG2 OT )
o 10 l 165 I PKG3 IT 0

CG-3-82

oFLUIDT
OHTR T
OMANF P
— FLASH
CNTL PRRA
PRB
SEC
HI LD
HL DCT T
oY-89 1B
oY-91 0B
° NO2Z
0P T
oX1396
oX146Y
o Y-89
e NOZ
o Y+89
o NOZ

EQL!_%

o A746 F
04918 M1
°X1058 M2
241326 A

DOErDM

EVAP .
----- oSPLY IP CMODE P
-= -=- |oWST LIQP
----- 1K Q7Y |-PCT ——LB
ENBL |¢ A | 99.3 | 167
° B | 01.1 | 136
209 |¢ €| 9.5 | 180¢
251 |o D | 63.3 | 1864¢
190 |o E | 52.0 07
° F | 46.% 70
1664 TO0T 175
244 |o ST | 47.0 | 147
151 .| oumP T |- SPLY—-NST -
103 023357329 Y4 67
# NOZ A| 118 | 113¢
L N0z 8l 120t | 110¢
ol B — —NH3 A
] 80 PRESS| 118 26_7
37 | 84 TEMP| + 80 |+ 81
33 | 92 e-LB| 41.08 |72.9
32 | 88 CNTL 66
0701J
MMODE D 148K
03 126K

~A

33
32

-——-SPLYIIST H20
°

°

¢
®
®
°
L
°

°

CMODE P

SPLY IP
WST LIQP
TK Q1Y [PCT ——LB—
A | 99.3 | 167
B | 01.1 136
C | 59.5 160¢
D | 63.3 | 166¢
E | 52.0 07
F | 46.4% 70
T0T 175
WST | 47.0 | 147
DUMP T |-SPLY—-HST <
7329 4 67
NOZ A| 118¢ 113¢
NOZ B 120t 110t
—NH3 A -B =
PRESS 118 2
TEMP| + 88 |+ 81
Q-LB| 41.0 |72.0
CNTL 66

FLT

PRARAMETER
Y4SP1166A

Y46PO353RA
Y46R0O135A
Y4ERO23SA
Y46RO335A
Y46TO14 2R
Y46T024 2R
Y4670342A
vV55T1108A
V557T1208R
YS5T1308R
Y61P2511R
V61P2513A
Y61P2515A
V61P2556€A

- V61P2SS7A

¥61P2558A
V61P2600R
Y61P2700A
Y61P2806A
VY61R2105A
.V61R22065A
V61R230SA

FLT
PARAMETER

Y46PB3S3A
V46R0O135A
Y46R0235A
Y46R0B335A
V467014 2R
V467024 2R
Y46T70342A
Y¥55T1108R
y5571208A
yS55T1308A
V61P251 1R
¥61P2513A
V61P2515A
Y61P2S56R
Y61P2557A
Y61P2558A
Y61P2600R
Y61P2700R
Y61P2800A
V61R210SA
V61R2205A
Y61R2365A

Off Scale Limit Sensing Enabled

LIMIT SENSE DISPLAYS

EMESB2 CRIT LIM DSP1 -
HIGH H D , PARAMETER' LOM
1666.60 V61R2401RA 8.60

1666.60 V61R2Y
360.00
2661R

V63R1100R 1206.60

V63R1300R 1200.60

129.00 v63T1207A 32.00

129.00 v63T1407A 32.00

1266.60 v63T1816R 86.00

1260.00 v63T1879R 260.60
12606.060
26.60
26.60
26.60
3.66
3.60
3.60
8.35
8.35
8.35
75.60
75.60
75.60
5.60
5.60
5.80

21588
L HIGH

6.6S8

Off Scale Limit Sensing Disabled

LON L

766. 00
760. 60

86. 60
80.00
80. 00
950. 60
950. 00
950. 00
i%.00
14.60
i4.008
2.80
2.80
2.80
0. 65
0.65
0.06S
68. 60
€8. 60
8. 00
-1.00
-1.60
-1.00

In the 1lower display, when an H
appears in the error column beside a
parameter high limit value, off scale
high 1limit sensing is inhibited for
that parameter. Likewise, an L beside
the low limit value inhibits off scale
Tow limit sensing.

EMESB2 CRIT LIM DSP1

HIGH H D
16066.60
1606.60
3606.00

PARAMETER'
V61R2401

Y63R1100R
V63R1300A
v¥6371207A
¥63T1407A
v63T18106A
v¥63T1879R

1260.00
12606.60

Lon
6.00

.00

12600.60
1200.60

32.00
32.00
86.60
20.60

12660.60
26 .60
26 .60
26 .60

3.68
3.60
3.60
0.3S
8.35
0.35
75.600
75.60
75.60
5.00
.80
§.00

L

L

21588

HIGH
0.65
0.65
8.6s

0.6S
0.6S
.60

FNV

1/ 102

HIGH SPEED SMEK DISPLAYS

V63 ATCS FLASH EVAP

0735E

OMET 163:19:55:60 0] 616 6 N 69 SH_ 024 89 BF Pﬂ?% 1
SIT HAN GO3 nIL ACN B S Lon HIGH
~=-FLASH EVAPORATORS~-- ;
51600 Cp- spc| 109 | 186 | 111 | 83 104 | 100 | 120
s1 15 16 16 i“‘~x1\ 15 18
ToP N1e3% L\\‘éi~ iea —r””d—"igfﬂ—"EEE\ \‘~‘ii~_;,»3g”
1802 TOP X1464% ¢ AFT \\}y/zve/‘ 267 273 264 /
79216 TOP X1467 264 T~ 265 262 270 254 5 es
79211 L TOP Y-69 160 156 160 1606 163 164 125 250
T1800 L TOP Y-89 ¢ L 167 158 166 159 160 150 1606 250
T9212 L TOP Y-116 151 147 149 144 143 143 160 260
T1878 L TOP NOZ eLNOZ 61 61 60 62 66 67 35 1285
79213 R TOP Y+59 132 189 184 192 195 190 128 258
Ti8186 R TOP Y+89 ¢ R 1854 18S 157 160 157 159 90 1754
T921% R TOP Y+116 135 139 135 137 135 136 1) 200
T1879 R TOP NOZ oRNOZ 25¥ 25 S9 64 69 71 4oy 166
X1751 A SPLY ACCUM ON ON ON ON ON ON
X1761 B SPLY RCCuUM ON ON ON ON ON ON
OGMT D:H|1063:19
:M:5]|:55:00
RGMT D:H|103:19
:M:S5):55:00
Note that the 1left column remains
unchanged as it did in the high speed
display and that the last two columns
are changed the same as these were in
the 1imit sense display.
FAN  1/1027« V63 ATCS FLASH EVAP ©735E
-OMET 103:19:55:60 616 6 0 SH_©82% 86 BF PRG!
S HAN sb’g_mFEL Lo HIGH
«-FLASH EVAPORATORS~-~-
8725 146 (Y] 106 12 10 16 1%
S:GOB -GPC 164 186 111 \\\122\ 166 120
4 15 16 16 18
X133 ~35| ¥ ”,,.41”"—’§;3‘“ 3| 4
TOP X1435 158~ 321 334 \\\35\\\\\ialu—”)””
882 TOP X1464 o AFT| = 216 | 267 273 264
19216 TOP X1467 26% T~ 26S 262 276 254 \\‘ﬁw\\q,,r16§’——
19211 TOP Y-69 1606 156 160 1606 163 164 125 250
71800 L TOP Y-89 o L 167 158 166 159 160 156 160 250
79212 L TOP Y-116 151 147 149 14% 143 143 100 260
T1878 L TOP NOZ oLNOZ 61 61 606 62 66 67 35 125
79213 R TOP Y+59 132 189 184 192 195 196 125 250
T1816 R TOP Y+89 o R 1854 185 157 160 1587 189 906 17SH
79214 R TOP Y+116 135 139 138 137 135 136 1) 200
T1879 R TOP NOZ oRNOZ 25 25 89 6Y4 69 n YeL 156
X1751 A SPLY ACCUM ON ON' ON ON ON ON
X1761 B SPLY ACCUM ON ON ON ON ON ON
OGHT D:H|163:19
:M:5]|:55:00
RGMT D:H|163:19
:M:8]:55:00
NASA-JSC
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Supporting Data

The displays on this. page show the
effect on two parameters of an off
scale. PCM count and the result of
disabling off scale limit sensing on

these
condition.

parameters
The data has been modified

under-

the

for the purpose of clarity.

FN

OGWT 103:19:55:00 OMET 163:19:55:80 SITE WIL 0132;6 60 GN Ogg 22 SH 624 60 BF .

/

162

RGHT 163:19:55:00

same

HIGH SPEED DISPLAYS
ECLSS SUMMARY

ALARNS

PFS
D D

YREL
2

0701J

D
3

146K
126K

= PCS — 4
e02 FLON
FaN aP| @.11% Ly e
& FAN ON| =--
H20 K¥ 28 28 [
ARS H20 — = . —ATCS 1 2=— —FLASH EVYAP —— —— SPLY/NST H20
oACC @ 48 sé_T GPC PMPB| == == | CNTL PRA|== === oSPLY IP CHODE P
oPMP OP 65 | oACC @ 31 20 PRB |-~ === oNST LIQP
PMP IP| 6.0 |36.7 PMP 1P 86 160 SEC|-- --- TK @TY ~PCT LB =
oPMP AP|26.6 |28.0 |. FLOW TOT|2565 |2616 HI LD| ENBL |e¢ a 99.3 167
TOT F [1355 [1342 ICH|206S% |2097 | HL DCT T ° B-| 61.1 136
oICH F 1% 1643 ° PL HX| 225 2034| °Y-89 1B 209 |¢ C §9.85 160¢
oPMP OT 69 84 ° CP| 207 318 oY-91 0B 251 |eo D 63.3 1664
R 1HXOT 75¢ 82 oRAD IT 103 101 ° NO2Z 190 |eo E £2.0 87
A1CPOT 89 87 PNL OT D D P T ° F 46.4% 70
A2HXOT 82 96 oCNTL OT 62 64 oX13986 F 166 70T 1785
AR2CPOT 89 40 oEVAP OT |37.1 |36.1 oXi46% R 244 o NST 47.0 147
"A3IHAOT 76 72 ICH IT 38.0 o Y-89 L 151 DUMP T — SPLY —4—- WST -
R3CPOT| 74 75 Avé 0T D ° NOZ L 103 023387329 Y4 67
ICH IT 68 82 AVS 0T D D] © Y+89 R H NOZ A} 1187¢ 113¢
¢ICH OT 58 hl Avy OT D D| ¢ NOZ R L NOZ Bl 1207 110¢
oCHX 1IT K-BTU 42.5 142.7 FOLN 2 —-A B —NH3 A - B =
K-BTU B l H2 3 — DFI © X746 F| © 80 PRESS 118 28
AY BAY FLOM| 453 0X918 M1 | 37 84 TEMP| + 80 |+ 81
OFN 6P 8. l l -—] P¥G2 OT D|oX106S8 M2| 33 92 Q-LB| 41.0 |72.0
192 105 PKG3 IT Dl »%1326 Al 32 3% CNTL 66
Notice that the parameter value is
replaced by an H for an off-scale high
condition and by an L for an off scale
low condition in both displays.
FN /182 ECLSS SUMMARY 0701J

OGMT 183:19:55:00 OMET 1683:19:55:80 SITE RIL 0138;6 606 GN 0060 22 SH 624 60 BF

RBHT 103:19:585:60

-PCS ———1
02 FLON
pLY P
Thu
H20
ARS W20 —1 ——2— —ATCS 1
eacca | 48 | s | Gec pweB| --
opup 0P| 27 | 65 | encC @ 31 | 20
PP 1P| 6.8 [36.7 | PHP IP 86 | 160
oPMP AP|26.6 |28.0 |. FLOW TOT|2565 |2616
TOT F |1355 1342 1cH | 2054 |2097
oIcH F | 14 |1643 | o PL Hx| 225 | 2034
oPHP OT| €9 | 84 | o cp| 267 | 318
aiHxot| 7st| 82 | ermD 1T | 103 | 16t
atcpot| 89 | 87 | PNL of 0 0
A2Hx0T| 82 | 96 | eCNTL OT | 62 | e
a2cPoT| 89 | we | eEvap ot |37.1 |36.1
a3nxotr| 76 | 72 | 1cW 1T 388 | .
aicpor| 7 | 75 | Ave ot 0
1ch 17| e8 | 82 | avs or 0 )
slck o1| 58 ai | ave or D 0
oCHX IT K-8TU  lw2.5 lw2.7
K-BTU e H wz 3 —OF1

AV BAY FLOW| 453
oFN apr _‘ PKG2 OT )
o 10 | 168 I PKG3 IT 0

CG-3-82

ALARKHS

PFS

27 ot

HL DCT T
oY-89 1B
oY-91 0B
° NOZ
oP T

0X1396 F
oX14%6% R
o Y-89 L
e NOZ L
® Y+89 R
¢ NOZ R
fay

° X746 F
°X918 M1
©X1058 M2
241326 A

HMODE

+ i9 +
+#111 +

) 80
84
92
1

D
D
3

ri
115

148K
126K

28
—— SPLY/NST H20
oSPLY IP CMODE P
oWST LIQP
TK @71y |-pCT T
o A | 99.3 167
° B | 61.1 | 136
° C | 59.5 | 1604
° D | 63.3 | 1864
° E | 52.8 87
° F | 46.4% 70
TOT 175
° WST | 47.8 | 147
DUMP T |- SPLY— NST <
023357329 Y4 67
NOZ A| 1181 | 113¢
N02 Bl 120t | 116¢
—NH3 A -B =
PRESS| 115 25
TEMP| + 88 |+ 81
0-LB| 41.0 |72.90
CNTL 66

FLT

PARAKETER
V4SP1166A

Y46R0O13SA
Y4ERO23SA
Y46R0335A
Y46TO14 2R
Y467024 2R
Y46T0342A
¥S5T1108A
VS5ST1208R
YS5T1308R
Y61P2511A
¥61P25S1 3R
Y61P25165R
Y61P2556RA
Y61P2557R
¥61P2E58A
Y61P2600RA
Y61P2706R
Y61P2806A
V61R210SA
.V61R2205A
V61R230SR

FLT
PARAMETER

Y46P0O3S 3R
Y46R0O135A
Y46R0235A
Y46R0O33SA
Y46TO14 2R
V467024 2R
Y46T0342AR
VSST1108A
y55T1268A
vssT1308A
V61P251 1A
Y61P251 3A
V61P2515SA
V61P25S6RA
v61P2557A
V61P2S58A
V61P2600A
Y61P2700R
v61P2806A
V61R210SA
V61R2206SA
Y61R2305R

Off Scale Limit Sensing Enabled

80. 00
950. 60
950. 60
950. 00

14.00

14.00

14.60

2.80
2.80
2.80
0.06s
0.6s
0.6s

68.608

68.60

£8.060

-1.60

-1.00

-1.00

LIMIT SENSE DISPLAYS

EMESB2 CRIT LIM DSP1

HIGH H D
1600.606
1600.60
360.60
366.00
.00

129.00
129.60
1260.00
1260.00
1260.00
26.60
26 .60
26.60
3.60
3.60
3.60
0.35
0.35
6.35
75.00
75.00
75.60
5.60
§.60
.60

PARRKETER

Y61R2401A

Y63R1100R
Y63R1300R
vV63T1207R
Y63T1407A
¥63T1816R
Y63T1879R

LON

21588

L HIGH H 0

8.6S
6.65
0.6S
§.60
.00

50.60
5§60.00
1906.00
176.00

Off Scale Limit Sensing Disabled

LY

In the

lower display,

when

H

appears in the error column beside a
parameter high limit value, off scale
high limit sensing is inhibited for

that parameter.

Likewise, an L beside

the Tow limit value inhibits off scale

low limit sensing.

EMESB2 CRIT LIM DSP1

HIGH H /]
1606.60

16608.60
360.00

129.00
129.00
1266.60
12606.60
1266.60
26 .60
26.66
26.60
3.60
3.606
3.60
.35
.35
0.35
75.600
75.60
75.60
.00
5.60
.60

PARANETER'
V61R2401R

Y63R1100R
V63R1 300AR
Y¥63712067A8
V63T1407A
V63T1810R
Y63T1879R

L

L

21588
HIGH W D
0.65 :
8.65s
8.8s

HIGH SPEED SMEK DISPLAYS

F/N 1/12 & vé3 ATCS FLASH EVAP 073SE
OMET 163:19:55:680 616 6 F pa
S1 HAN IDT—'OJH_IC’_ —ED'I——DT%'N'L
~-FLASH EVAPORATORS~-- :
X8725 146 M0 16 12 16 16 1%
$1660 -GPC 164 186 111 ”’}\\\\L\\liz\ 166 120
S16 15 16 16 7 18 18
135 & 37 V//ﬂ( 268 36 | . 46
TOP X1435 158 321 334 > 1
502 TOP X1464 o AFT \(/nﬂ 267 | 273 | 268
79216 TOP X1467 264 265 262 270 254 Py ,4’76;’
79211 L TOP Y-69 1606 156 160 160 163 164 128 256
T1860 L TOP Y-89 o L 167 158 166 159 166 150 100 250
T9212 L TOP Y-116 151 147 149 144 143 143 100 260
T1878 L TOP NOZ oLNOZ 61 61 60 62 66 67 35 125
T9213 R TOP Y+5S9 132 189 184 192 195 190 128 256
T18186 R TOP Y+89% o R 185 187 168 187 159 90 175
79214 R TOP Y+116 135 139 135 137 135 136 11: ] 200
TI879 R TOP NOZ ¢RNOZ L 25 S9 64 69 71 40 186
X1751 A SPLY ACCUM ON ON ON ON ON ON
X1761 B SPLY ACCUM ON ON ON ON ON ON
OGMT D:H|1063:19
:M:S5):55:00
RGMT D:-H|103:19
:M:S):55:00
Note that the left column contains an
H or L in place of data for the
parameter that is off scale and that
the last two columns are changed the
same as these were in the limit sense
display.
FV 1/102 ¢ V63 ATCS FLASH EVAP 0735SE _
OMET 163:19:55:00 016 @ i pa%é |
SITE HAN GOS NIL HIGH
e-FLASH EYRPORATORS-~
X8725 146 Mo 16 12 1%
jiggg/;p’iﬂc‘~4\a:5:£ 164 166 11 120
Ss1 . 18 16 16 &3 18
X139% S 37 =51 268 36 46
TOP X1435 \"\\153,/4 334 \\gw\‘/
802 TOP X1464 o RFT.\‘ﬁr\\\\\\~’—”,/’i76’ 267 | 273 | 268
19216 TOP X1467 264 = 265 262 270 254 \\‘Tw\\,,f’iEE’
79211 L TOP Y-69 1606 156 160 1606 163 164 128 256
T1860 L TOP Y-89 o L 167 158 166 159 166 156 160 256
79212 L TOP Y-116 151 147 149 144 143 143 160 260
T1878 L TOP NOZ oLNO2 61 61 60 62 66 67 35 128
79213 R TOP Y+59 132 189 184 192 195 190 125 250
;;g:o : ;g: Y+89 o R ’ 185 187 160 187 1689 96 17SH
Y4 Y+116 135 139 138 137 135 3
T1879 R TOP NOZ oRNOZ ~ 25 9 6Y4 69 17? ﬁgL fgg
X1751 A SPLY ACCUM "ON ON (1] ] ON ON ON |
X1761 B SPLY ACCUM ON ON ON ON ON ON
OGMT D:H|163:19
:M:5]:55:680
RCGMT D:H|1603:19
:M:S|:55:'00

NASA-JSC
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Practice

1. Fill out V31 menu below to inhibit and then resume processing functions as
listed.

INHIBIT LOW LIMIT RESET PROCESSING INHIBIT HIGH LIMITS

V45C0201A V41P1605A V41P1254C
V76C3076A V41P1154C V41P1305C

it TLN OFFSCALE LIMIT SENSE CONTROL MENU -

004/RT PRRANETER CONTROL NOTE: CONTROL CODE
NUMBER COBE DEFINITIONS ARE

H = OFFSCALE
HIGH

L = OFFSCALE
LOW

R = OFFSCALE
RESET

/

WD B W W W W W W W W W w w em @
VW, B @ W W W W @ W @ W W W@ @

ENTER PN FOR PERMANENT HED ) J

TD103-1 Alll 4-7



Practice Feedback

1. Fill out V31 menu below to inhibit and then resume processing functions as
listed.

INHIBIT LOW LIMIT RESET PROCESSING INHIBIT HIGH LIMITS

V45C0201A V41P1605A V41P1254C
V76C3076A V41P1154C V41P1305C
(o ™
TLN OFFSCALE LIKIT SENSE CONTROL MENU
004/RT '
PRRAMETER CONTROL NOTE: CONTROL CODE
NUMBER CODE DEFINITIONS ARE
/NYSCO20IA » L
\NZ6CI0T6A s L H = OFFSCALE
VUIPIGOSA R s HIGH
V4IPIITYC R L = OFFSCALE
Y41PI254C s H LOW :
YH4IPI30SC s H R = OFFSCALE
S ] RESET
—_— 8
—_— !
' _
—_— 1
' 1
' _t
' 1
’ Y
' A

i ENTER PH FOR PERMANENT HED J

4-8




Practice

2. Complete the following chart to indicate the effects of inhibiting off scale
1limit sensing.

BEFORE PCM OUT-OF - AFTER PCM OUT-OF-
TOLERANCE CONDITION TOLERANCE CONDITION

HIGH SPEED
DISPLAY

PARAMETER LIMIT
LIGHTS

OP/CRITICAL
LIMIT DISPLAYS

CRITICAL
EVENT
ALARMS

4-9




Practice Feedback

2. Complete the following chart to indicate the effects of inhibiting off scale
limit sensing.

BEFORE PCM OUT-OF - AFTER PCM OUT-OF -
TOLERANCE CONDITION TOLERANCE CONDITION &
HIGH SPEED NO CHANGE H OR L REMOVED
DISPLAY EV VALUE DISPLAYED
ALARM/ERROR INDICATIONS :
DISPLAYED
PARAMETER DISABLED
LIMIT LIGHTS
OP/CRITICAL H OR L DISPLAYED IN ERROR COLUMN
LIMIT DISPLAYS
CRITICAL
EVENT DISABLED
ALARMS

4-10



 IDENTIFYING TELEMETRY MENU MED CODES

CHANGING OPERATIONAL LIMIT VALUES FOR INDIVIDUAL PARAMETERS

- ENABLING, DISABLING, AND CHANGING CRITICAL LIMIT VALUES FOR INDIVIDUAL PARAMETERS

_ INHIBITING OFFSCALE HIGH/LOW LIMIT SENSING FOR INDIVIDUAL PARAMETERS

CHANGING HEXADECIMAL LIMITS

OVERRIDING TELEMETRY PARAMETER VALUES

DEFINING PARAMETERS ON A UNIVERSAL DIGITAL DISPLAY

DELETING PARAMETER(S) FROM, OR CLEARING, AN ENTIRE UNIVERSAL DIGITALS DISPLAY
RECONFIGURING UNIVERSAL PLOT ' :

DELETING PARAMETER{S) FROM A UNIVERSAL PLOT

DRAWING REFERENCE LINE ON UNIVERSAL PLOT USING V41, TLM UNIVERSAL PLOT (NOMINAL DATA)
MENU e ;

12.

DELETING/CHANGING A REFERENCE LINE ON UNIVERSAL PLOT

UNIVERSAL PLOT REFERENCE LINE AND CONTROL DATA INTERACTIONS

o

14.

CHANGING SPECIAL COMPUTATION-CONSTANT ENGINEERING UNIT VALUES

15,

CHANGING SPECIAL COMPUTATION TIME CONSTANTS

16.

SELECTING MAJOR FUNCTION FOR DISPLAY 1350

17.

CHANGING VARIABLE PARAMETER 1D

18.

USING MCC CALIBRATION DATA BOOK

19.

CHANGING THE CALIBRATION CURVE

20.

THRIFTS

21.

SPECIAL AND SUPER THRIFT PRODUCT REQUEST

RECONFIGURATION OF THRIFTS

®




SEGMENT 5
CHANGING HEXADECIMAL LIMITS
OBJECTIVES:

a. Be able to change limit sensing for those OMS, RCS, and MPS parameters
requiring hexadecimal mask.

b. Be able to recognize the definitions of parent words and masks.
SEGMENT INTRODUCTION:
Some discrete parameter values are represented in hexadecimal. These are limit
sensed, as are other parameter values. These 1limit values are changed for
certain mission phases, mission configurations, or whenever a value is out of
limits.

This segment gives the procedure for changing the limit values of those param-
eters represented in hexadecimal using V22, TLM Hexadecimal Mask Change Menu.

5-1



Learning Statement Segment 5
PURPOSE : :
‘ URPOS 1221 <€ ) Changing Hexadecimal
This procedure allows propulsion flight Aﬂ—-.-."-..--~ . '
chntroilers to select and monitor the 202/RT TLH HEXRDECINAL NASK CHANGE NENU Limits
status of individual bits of specific : P
telemetr arameters; additionally the -
tolenetry  paransters: addisioally the PARANETER ™ INPUT PARANETER  INPUT ) PROCEDURE
desired status of the bits to be KUMBER VALUE e NUMBER UALUE
monitored. . ] 1. Call a blank V22 Menu from MOC or diskette.
FUNCTION OF MENU DATA FIELDS / Hihu29MH_ ] ﬂdﬂo__ s HiBﬁQ?MH, ] HRRC ¥ N 2 .
K25G2980M 4 FFFO g ; R ” 2. Enter applicable Mask name in the parameter
Parameter Number Columns -, , . . number column.
These two columns are used to specify mask ! b $ 3 TE
names. The down-linked parameters 1 i ' 3 NO
™ - associated with this procedure are com
: prised of numerous discrete event signals. ! ! ! ¥ ? listing of the GPC parameters
Each of these multidiscrete parameters, ' ' ' ' 1parent word) and the MED Mask names
called parent words, has two masks ’ ' g 5 ME located in MCC LEVEL B&C REQUIRE-
3 associated with it.  Each mask has an . NTS FOR SHUTTLE OFT, VOLUME 1,
alpha numeric identifier called a mask ! ! ! SDPC, and BOOSTER/PROPULSION CONSOLE
name. ’ 3 3 /7% ~ HANDBOOK, JSC 12827.
Input Va]ue Co]umns . ‘4 ) 3- Enter Mask Va]ue in hexadecima]
These two columns are used to specify the HOTE: THE INPUT UQ{.UE FIELD SHQULI‘ BE R HE:’:ﬁDEEXHHL
bit values of the mask. These values must REPRESENTATION OF R NUHEER . NOTE
be entered in hexadecimal. . . X
A brief discussion of hexadecimal/
MASK DEFINITIONS: numeric conversion is in Appendix A.
\\_¥ 22 NENU A more detajled discussion of this
Mask 1 is used to specify which bits of } and hexadecimal/binary conversions
the parent word are to be examined is in CSI1-2102, CREW SOFTWARE INTER-
(compared). Mask 2 is used to specify the FACE WORKBOOK.
desired value of the bits that are to be
compared with the parent word. When a bit , 4 L
does not compare, the event is considered F/V  3/102 AFT RCS HEXIDECIMAL  RT1144B \ » Repeat. steps 2 and 3 for additfonal masks
t of limits. . .01:58:
out of limits OMET  6:81:58:1% e T 01 51 GN_S SH__ 8 BF Eén 93%5"1 5. Transmit to MOC
ROSF M1 X3/4/5 HYA .
v72M869SP A RCS WD 1 ASAB
M15G2966M " FFFO —
M16G2960 "2 ASAB
Léar:9éz?xazauvn.35 aaae S~
:1%22966: cS 0 f FFFE __.~.-. Entry during critical phases of
HEXADECIMAL DISPLAYS M18G2966H M2 _ﬂﬂﬂcqi flight (L-45 min. through OMS-2 and
5g§:a;f9§33";§s s 8 it T —— ET-35 min.) through landing requires
: : S
MSK TITLE H19G2988M "1 FEFF Flight Director's (FD) approval.
16 ons Ko P el
1118 OMS HEX PGl V72M8722P A RCS MWD % AS 80 ',/”‘—‘ . .
1119 OMS HEX PG2 H21G2906H m1| FFee 6. Veqigx c?ange(s) on appropriate hexadeci-
1142 FWD RCS HEX PGl M22G2900M n2 ARS8 ma isplay.
1143 FWD RCS HEX PG2 V73neriop A RCS WD & | AAse
R AgE I s wore
1145 AFT RCS HE
T RCS HEX PG2 bg§:3932;33,;gg :gas cane Changes may also be submitted using
M25G2900M "1 FFFB . HEX Mask Change JSC Form 440. Except
M26G2900M M2 ARRG fgr header information, this form is
RO&F M4 13/4/58 i i =
ROy ey a ;cs ‘o 1 Aa68 identical to V-22 menu format.
M27G2900M M1 FF08
M28G2900MH M2 ARGO
LOGF M4 13/4/5B RX1/2
Yy72M8762P A RCS WD 8 AASB
M29G2966M M1 FFF@
n36G2968M M2 AASH




‘ Supporting Data

The following is an example of how masks are used to select and monitor specific
discrete parameters imbeded within parent words. These masks are normally
specified as a hexidecimal value; however, to simplify the following example, the
hexadecimal values have been converted to binary values.

discrete event. A 1 in a bit position indicates that the assigned event has

A parent word consists of 16 bits, with each bit assignable to a specific
‘ occurred. The following is a description of parent word V76M6606P.

BIT | DESCRIPTION
i MSB 0 { FCS CHANNEL 1 RESET/OVERRIDE B
1 : LM + PITCH TRIM A
— 2 | LM - PITCH TRIM A
3 : LM + ROLL TRIM A
a | v - RoLL TRIM A
5 : LM + YAW TRIM A
6 : LM - YAW TRIM A
7 | F RCS OXIDIZER MANF 1 OP
PARENT WORD . l
V76M6606P 8 | F RCS OXIDIZER MANF CL
9 : F He PRESS VA OP
10 | F He PRESS VA CL
11 : F OX TK ISOV 3/4/5 OP
12 : F OX TK ISOV 3/4/5 CL
13 | RODR ALT DISP SEL 1
14 : RDR ALT DISP SEL 2
*fBlS LM HSI MSBLS SEL
‘ Assume that at a given moment in t1!me the downlink data for the parent word is as
follows:
o foltlafs]als]|e|7]|8]9|0|n]2]|13]1a]15
‘II’ -fszT' ojojo]rlolojo]1|ofo| 1]o]1]o0]ofo




Supporting Data

By referring to the description of the parent word, we see that the following ‘
events have occurred because a 1 appears in these bit positions.

e LM+ ROLL TRIM A (bit 3)
e F RES OXIDIZER MANF 1 OP (bit 7)

e F He PRESS VA CL (bit 10) ‘
e F OX TK ISOPV 3/4/5 CL (bit 12)

Assume now that we are only interested in examining the condition of the F RCS
OXIDIZER MAN 1 OP/CL, F He PRESS VA OP/CL, and the F OX TK ISOV 3/4/5 OP/CL
values (bits 7 through 12 of parent word). Therefore, we wish to ignore all
data in the parent word except bits 7 through 12. This can be thought of as
being accomplished by overlaying a mask on the parent word. The mask also
consists of a 16-bit word, with a 1 in those bit positions we wish to examine. §
This mask, known as Mask 1, would appear as follows for our example if we

represent a 0 by shading the bit position and a 1 by a blank bit position.

BIT
MASK 1 NO.
SETT-
ING

Now if we overlay the parent word with Mask 1, we have the following:

sl o123 |als|e|7|8|o|0]|n]12|13]1a15
?ﬁgT'0000000100101000

To continue, assume that we are not interested in whether an event has occurred or
not, but only 1in whether the present state of the values represents a normal
condition. This is accomplished by comparing the composite of the parent word and
Mask 1 against a second mask called Mask 2. For the purpose of this example, assume
the following for Mask 2.

BIT

wmsk 2 o ol tl2|3f4]s|s]7]s]o]w]|n
SETT-T ofolofofolofol1lo]1]| of o
ING
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Supporting Data

Now when we compare the composite of the parent word and Mask 1 against Mask 2, we

have the following:

ﬁéT ot1l213lals]s 10 | 11
COMPOSTTE

WORD 110
MASK 2 ol 0

As shown in the example, bits 9 and 10 of the composite word do not agree with
The result of a noncompare is that an up arrow will appear
adjacent to the parent word value on the appropriate hexadecimal history tab

those in Mask 2.

display.
illuminated.

In addition, an indication of a hexadecimal value out of limits may be

As previously mentioned, the mask values as well as the parent word value, are

normally expressed as a hexadecimal number.
example would be 1128 as shown below.

Therefore, the parent word in this

BIT

0

1

2

3

4

10

11

12

13

14

15

NO.

SETT-
ING

0

0

0

1

0

1

0

1

0

0

0

[HEX
VALUE

1

8

Likewise, Masks 1 and 2 would be expressed in hexadecimal form as

follows.

BIT
NO.

10

11

12

13

14

15

SETT-
ING

MASK 1

HEX
VALUE

BIT
NO.

10

11

12

13

14

15

MASK 2 SETT-

ING

HEX
VALUE

The hex mask change JSC Form 440, as shown following, is identical to the V22 TLM
hexadecimal mask change menu, except for header information.

5-5




Supporting Data

HEX MASK CHANGE

FROM: TO:  COMPUTER TM
DATE: P-TUBE STA: 2-54
TIME:
V22#
FLT/DT / TLM HEXADECIMAL MASK CHANGE MENU
PARAMETER INPUT PARAMETER INPUT
NUMBER VALUE NUMBER VALUE

L I I I I 2 e D D R I )

W Y Y W VY VY Y W WY W w w
L 2 I T I I R B R R " I
DY ¥ v v ¥ v v v v w e -

NOTE: THE INPUT VALUE FIELD SHOULD BE A HEXADECIMAL PRESENTATION
OF A NUMBER ‘

ENTER PM FOR PERMANENT MED

JSC Form 440 (Aug 78) NASA-JSC ‘
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Practice

Fill out V22, TLM Hexadecimal Mask Change Menu below to change the mask values of
the parent word. Use the chart to enter V72M8758P Mask 2, V72M8741P Mask 1 and 2

and V72M8761P Mask 2.

PARENT WORD
MASK NAME 1 MASK
MASK NAME 2 VAL UE
V72M8741P .
M41G2900M 3C00
’ M42G2900M 2000
V72M8758P -
- M43G2900M 3F00
M44G2900M 2000
V72M8761P -
M45G2900M 3C00
M46G2900M 2000
‘II’ ("> U22i 4‘\\
002/RT TLH HEXRDECIMAL MASK CHANGE HENU
PARAMETER  INPUT PARANETER  INPUT
KUXRER UALLE NUMBER YALLE

~-n -~ ~n - - - - oy ~ -~
- am m wm e m wm w e
- e v e e wm m vm
N W tm e e e e e

HOTE: THE INPUT VALLE FIELD SHOULD BE R HEXRDECINAL
REPRESENTATION OF R NURBER

Y22 HENU
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Practice Feedback

Fill out V22, TLM Hexadecimal Mask Change Menu below to change the mask values

of the parent word. Use the chart to enter V72M8758P Mask 2, V72M8741P Mask 1
and 2 and V72M8761P Mask 2.

PARENT WORD
MASK NAME 1 MASK
MASK NAME 2 VALUE
V72M8741pP ———
M41G2900M 3c00
M42G2900M 2000 b
V72M8758P -
M43G2900M 3F00 -
M44G2900M 2000
V72M8761P ——
M45G2900M 3c00
M46G2900M 2000
a8 | \
102/RT TLH HEXRBECIMAL MASK CHANGE HENU
PHRANETER INPUT PARAKETER INPUT
KUMBER VALLE NUMBER YRLLE
/M4462900M 1 2000 _ s M4162900M _3C00
M42G2900M ¢+ 2000 M46G2900M 3 2000

] § §

- am m e w m e
- am e wm e em
e e s e m e
N, W e m e s e e

HOTE: THE INPUT URLUE FIELD SHOULD BE R HEXADECINAL
REPRESENTHTION OF R NUHBER

k Y22 KENU J
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Practice
@

2. Match the following terms with these definitions (Note: not all definitions
will be used).

a. Parent Word 1) Used to specify the desired value of
the bits that are to be compared with
‘ b. Mask 1 the parent word.
c. Mask 2

2) Used to specify which bits of the

. parent word are to be examined.

2) Hexadecimal representation of an analog
) value.

4) Composed of multidiscrete parameters.
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Practice Feedback

2. Match the following terms with these definitions (Note: not all definitions
will be used).

a. Parent Word 4 1) Used to specify the desired value of
the bits that are to be compared with

b. Mask 1 2 the parent word.

c. Mask 2 1

2) Used to specify which bits of the
parent word are to be examined.

3) Hexadecimal representation of an analog
value.
4) Composed of multidiscrete parameters.

5-10



OVERRIDING TELEMETRY PARAMETER VALUES

- };nzr:uxus PARAMETfRS ON A UNIVERSAL oxszraa oxspst“ |

 DELETING/CHANGING A REFERENCE LINE ON UNIVERSAL

13.

© UNIVERSAL PLOT REFERENCE LINE AND CONTROL DATA INTERACTIONS

14,

CHANGING SPECIAL COMPUTATION-CONSTANT ENGINEERING UNIT VALUES

vy

 CHANGING SPECIAL COMPUTATION TIME CONSTANTS

16,

SELECTING PAJOR FUNCTION FOR DISPLAY 135¢

CHANGING VARIABLE PARAMETER 1D

USING MCC CALIBRATION DATA BOOK

19,

CHANGING THE CALIBRATION CURVE

20,

 THRIFTS

o

SPEC!AL AND SUPER THRIFT PRODUCT REQUEST

22,

RECONFIGURATION OF THRIFIS‘“




SEGMENT 6
OVERRIDING TELEMETRY PARAMETER VALUES
OBJECTIVES:
a. Complete a V10 MED menu to enable and disable fixed values for specific
telemetry parameters.

b. State the number of the form which can be used to input parameter
override changes.

c. Select from a group of analog parameters those which can be overridden.

d. State how the PCM value of an overridden parameter can be obtained.

SEGMENT INTRODUCTION:

There may be times when downlinked data will need to be overridden with a fixed
value. This segment discusses primary and alternate procedures for overriding a
parameter value with a fixed value for use in displays and special computations.
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Learning Statement

Segment 6

PURPOSE

This procedure allows you to override many
downlink parameter values with a fixed value, or
“to remove the overridden value.

FUNCTION OF MENU DATA FIELDS

PARM FORMAT

This two digit data field identifies the type of
data.

e Pl - For analog values
e P2 - For time values

e Pl or P2 - For discrete values

PARAMETER NUMBER
This ten character alphanumeric data field is used
to specify the downlinked parameters to be
changed.

e Analog parameters must have an E, D or T in
the fourth character position.

ANALOG/TIME

This data field is used to specify the fixed
analog or time value desired.

° Analog - Up to 15 digits 1nclud1ng decimal
and sign.

e Time - DDDD:HH:MM:SS.SSS
DISCRETE
A one or a zero may be substituted for the actual

bit value and the substitute value will be used in
all subsequent processing.

ENABLE /DISABLE ACTION CODE (E/D)

This data field is used to specify whether the
parameter is to be enabled or disabled.

e D - Signifies disabling of incoming
parameter value and substituting fixed
value.

An analog, time or discrete value must be
specified when this code is used.

e E - For removing parameter overrides and
allows normal processing.

An analog, time or discrete value need not be
specified when this code is used.

NOTE _
Raw data values, or PCM count, are available from

the computer TM or parameters that have been
overridden with fixed values.

y103
0easRT

TLK PARAHETER QVERRIDE WENU __~"

ENABLE/DISAELE

PREH FHF:EHETEWH PUT VURLIUE SRE
FORKRT HUHRER AKALOG/TIKE  OR DISCRETE ACTION CODE (E/D)
] ]
§ ]
)

b_

EWTER PH FOR PERNAKENT MED

P4 s U44T4464A_ » SO0 . D
P s U4ATHA74R_ s 300 . I s
P2 s Uuh'?ii‘-'lB s 258:15:30:51 € 73 ’
PL s U7 kiS’qE ' 3 0 I
P2 ¢ UTEX1BSZE o b1 ] — |
P s U41T1182R_ ’ o8 Es
S ' ’ s o8
s ' ' s _s
) ' ' 8 _ s
s s, ’ 8 8
s s ' 8 _ s
) s ' s o8
s s ; _ s _s
N s ' s _ s
IS ' ' AR ]
((TE: FOR PRRM FORMAT FIELL - ENTER F1 FUR ANALUG UALUE: ENTER P2 FOR TIHE
URLUES ENTER Pi/P2 FOR DISCRETE VALUE

J

[a%]
.

S w7
.

(3,
.

Enable/Disable Fixed
Values for Telemetry
Parameters

PROCEDURE

Call a blank V10 menu from MOC or diskette.
Enter P1 or P2 in PARM FORMAT data field.
Enter parameter number.

Enter analog time or discrete value as
applicable. .

Enter D or E in ACTION CODE.

Repeat steps 2 through 5 for desired number of
parameters.

Transmit to MOC.

Verify values on console CRT.

NOTE

No special character is displayed to
indicate a parameter has been
overridden with a fixed value.

NOTE

Changes may also be submitted using
JSC Form 557. Except for header
information, this form is identical
to the V10 menu formats.
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Supporting Data

Downlinked analog (floating point) parameter values can be manually overridden
with fixed values using the Megadata terminal.

The EU (engineering unit) value normally computed from the incoming PCM is re-
placed with the fixed value. However, the downlinked parameter PCM value
continues to be updated and can be obtained from the computer TM. Limit sensing
and offscale checking for an overridden parameter is inhibited, and the fixed
value is used for displays and special computations.

Analog parameters to be overridden must have an E for power, a D for vibration
or a T for temperature in the fourth character position of the parameter number
as shown.

V45T2222A

Fourth Character Position

A discrete bit downlinked in a parent word can be overridden only if it has been
assigned a parameter number. A one or zero is substituted for the actual bit
value and the substitute value is used in all subsequent processing. An X in
the fourth character position indicates a discrete value.

The Parameter Override Form, JSC Form 557, which can also be used to change
parameters, is shown on the following page.
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Supporting Data

PARAMETER OVERRIDE

FROM: TO: COMPUTER T™M
DATE: P-TUBE STA: 2-54
TIME:
V10#
FLT/DT DT / TLM PARAMETER OVERRIDE MENU o
PARM PARAMETER INPUT VAL UE ENABLE/DISABLE
FORMAT NUMBER ANALOG OR DISCRETE ACTION CODE (E/D) B

’

H

L T

v e v e W W e w w e

W e W W W W v ®W W W e v e v w
W W W W W W Y W e w w e e e e

v w e e e e

v v v e e
® W ®w ® B wW ®w W v w w ® e v e

NOTE: FOR PARM FORMAT FIELD - ENTER Pl FOR ANALOG VALUE; ENTER P2 FOR
TIME VALUE. P1/P2 FOR DISCRETE VALUE.

ENTER PM FOR PERMANENT MED

)SC Form 557 (Aug 78) NASA-JSC '



‘ Practice

1. Complete V10 menu below to perform specified operations for supplied para-

meters.

PARAMETER FIXED VALUE OPERATION
‘ V99W8801C 258:08:30:45:201 Substitute Value

V45T0230A 139 Substitute Value

V76X1828E 1 Substitute Value

V76W3617D 258:12:00:04:000 Resume Processing

V61T2650A 1200 Resume Processing

V76X1852E 1 Resume Processing

(i \

§O2/RT

I ¥ P U T ¥

ANALGG/TINRE

/

: UriTLrﬂ!H
v UTEEL802E

mq ----- T OGR!

BISUEETE UHLU )

2. State number of form used to submit parameter override values to computer TM.
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Practice Feedback

1.

2.

Complete V10 menu below
parameters.

to perform

PARAMETER FIXED VALUE
V99W8801C 258:08:30:45:201
V45T0230A 139
V76X1828E 1
V76W3617D 258:12:00:04:000
V61T2650A 1200
V76X1852E 1

specified operations

OPERATION

Substitute
Substitute
Substitute

Value
Value
Value

Resume Processing
Resume Processing
Resume Processing

for supplied

B2/RT
I NP U T U R L U E ENRELE/DISHELE
ANALGG/TIHE (R TISCRETE HAOTION CODE (E/E)

v 258:08:30:45:201, s D

; v 139 ' s Py

' ' s 1 D

' ' ' s E s

pL s ' ' ! E»

Pl s U?bhi?ﬁdE ' ' _ s E s
o ' ' _ 1 _e
s s ' _ s s
s s ' _ s s
o ' ' _ s _ 3
s s s s _ 3
s ' s s s
s s 3 s 3
s ' ’ 3 _ s
s ' ' : '

WGTE: FOR PRER FORHAT FIELD - ERTER P1 FOR ¢ ANALOG UALUE: ENTER P2 FOR TIEE
URLUEY EKTER P4/P2 FOR DISCRETE URLUE
\\‘ ENTER PH FOR FERHMAHENT HED )

State number of form used to submit parameter override values to computer TM.

JSC Form 557
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Practice

Where can you get the PCM count for an overridden analog parameter?

From the following 1list of analog parameters, select those that can be
overridden with fixed values.

V43T5215A
V71M4540P
V46D0181A
V74E4080A
V71T9056A
V95H4910C
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Practice Feedback

3. MWhere can you get the PCM count for an overridden analog parameter?
Computer TM

4. From the following 1list of analog parameters, select those that can be
overridden with fixed values.

v/ V43T5215A
V71M4540P
v V46D0181A
v/ V74E4080A .
v/ V71T9056A
V95H4910C
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SEGMENT 7
DEFINING PARAMETERS ON A UNIVERSAL DIGITAL DISPLAY
OBJECTIVE:

Complete a V43 MED menu to cause various floating point, bilevel, hexidecimal
remote text and time parameters to be displayed on a Universal Digitals Display
(ubD).

SEGMENT INTRODUCTION:
There are seven high speed displays that can be configured to display the value
of any parameter. A single MED menu is used to define the parameters to be

displayed as well as those to be deleted. This segment discusses procedures for
defining parameters to be displayed on a Universal Digitals Display (UDD).
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Learning Statement

Segment 7

PURPOSE

Allows operator to build a display of telemetry
parameters, computations, trajectory parameters,
and site status data.

FUNCTION OF MENU DATA FIELDS

MSK NUMBER
Defines DTE display on which parameter values
will appear. Only MSK numbers in the range 2021
through 2027 are valid.
CLEAR DISPLAY
Function of this data field is covered
next segment.

PARAMETER NUMBER

Self-explanatory.

LINE NO

Specifies line on DTE display where parameter
value will appear. Line numbers 01-80 are valid.

Numbers 1-9 require leading zero.

in the

COMMENTS

This 15 character field is used to enter a para-
meter identifier that will appear on DTE display.
Data in this field may be omitted if a parameter
name is not desired.

PARAMETER FORMAT

This field is used only for floating point and
time parameters.

Remote Text, and Hexidecimal
This field 1s Teft blank-.

a. Discrete,
Parameters.

b. Floating Point Parameters. A blank field
results in the number and 5 decimal places
displayed on one line of the Universal-
Digitals Display (UDD). If other than 5
decimal places are desired, two numeric
digits must be specified (Od for none, 01
for 1,.50505.5.10). The number and speci-
fied decimal places will be displayed on
one line of the UDD.

NOTE

If the total number of digits exceeds
12 digits (including decimal point) the
most significant digit(s) will be trun-
cated and a T will be displayed in the
least significant digit position.

The parameter value, with from one to
10 decimal places can be split and dis-
played on two lines. This is accomp-.
lished by entering an S and the number
of decimal places. SO equals 10. The
whole number is displayed on the first
line and the decimal values on the sec-
ond line.

Time Parameters. A blank field results in
time being splayed on one line. Enter-
ing the Tetters ST will display time on
two lines: days and hours on line one,
minutes and seconds on the second line.

C.

d. Clear PARM. Function of this data field
is covered in the next segment.

~

TRt 1 v9eP31LITC
. 2 V9EP3011C
3 VIENIB8IC
113787 TLA UNIVERSAL DIGITAL DISPLAY HENU HSK D, 2025 o . SRS
[
CLEAR  PRRRHETER LINE COMMENTS  PARAWETER CLEAR PRRAHETER FORMAT ‘.

TISPLAY NUMBER WO FORMAT PARM FIELD OPTIONS ARE:  SRT—
UIRPIMATC. « 047+ GBAR BFS___ s 034 _ . 1
GISPINLAE. » 02 ¢ ...l PRASS_ s _ ¢ _ « NN = HO OF DECIMAL i3
UISHIAOAC_ « 03 + HPC PRSS__ v §7 5 _ s PLACES(D0-10) 13 WRARSTAAK
YISHILTSC. + 05 « ALT HAD « 00 s _ s 3N = ND OF DECIMAL - 16
HORGOSOAR_ » 10 « BARD A-I-F__ ¢+ _ v _ & PLACES(S1-30) 1
Y92TI7TLLC. « 14 « SP LED o s SPLIT 08 2 1
JORKASEIX_ + 44 o RDTA 4 SEL=L_ ¢« _ v _ LINES - 31 1§ OHE 21
H4QHDLO7Y ¢ 42 + GHT-C o DECINAL PLACED 30 8

¢ s I 15 TEW IECIAAL >
v vy PLACES 26
' « _+  _ 1 ST =TIHE $PLIT 3
¢ ot ON 2 LINES 2
P + _ & _ s MNOTE: FORMAT WILL UNLY 3
b o s RE USED FOR TIHE B
P o s AHD FLOATING ™
— s+ _/ §  POINT PARHS. -
; 14

39

14

\_ &

UNIVERSAL DIGITALS 6

GBAR BFS - D%l VIBXBE61X
-999’9’.0000;2 :2 NYOHO187] GNT-C
.80.9890#

RDTA 1 SEL=1

~

: ]
1:93:06:81

RT2026B

Defining Parameters On
A Universal Digital
Display

PROCEDURE

1. Call a blank V43 menu from MOC or diskette.
2. Enter MSK No. assigned to your F/C position.
Enter PARAMETER NUMBER to be displayed.

4. Enter LINE NO. on which parameter is to be
displayed.

NOTE

Wheh split format is used, a line must
be skipped to allow room for data dis-

play.

5. Enter name of parameter in COMMENTS data

field (optional step).
6. Enter PARAMETER FORMAT.

Repeat steps 3 through 6 for desired number
of parameters.

Transmit to MOC.

Verify CRT monitor display.
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Supporting Data

‘The Universal Digitals displays, MSK 2021 through 2027, are configurable in

realtime via the Megadata terminal using V43 menu. Parameters are placed on this
display by line number. Lines 1-40 are on the left side and lines 41-80 are on the
right.

To place parameters on a Universal Digitals display, V43 menu must contain MSK
number of the display to be configured. Only MSK numbers 2021 through 2027 can be
used. The assignment of these numbers is specific to each F/C position as shown
below. _

MSK_NO. F/C POSITION

2021, 2022 GSDS/Computer TM

2023, 2024 CF6/Guidance & Prop SSR
2025, 2026 ' CF7/EMES SSR

2027 CH3/Payloads

In the example on the previous learning statement, the V43 menu causes six para-
meters to be placed on Universal Digitals display 2024. Parameter V41P1250C (L HE
TKP) 1is displayed on 1ine one as designated on the menu. The format description SO
causes the parameter value to be split on two lines. The whole number is on line
one, and 10 decimal places are displayed on line two. Parameter V41P1600A is
displayed on line 3 as designated on the menu. Notice that line two could not be
specified because the data value for parameter 1 is displayed on this Tline. The
format description 07 causes the value to be displayed in seven decimal places.
Parameter M40HO0121J (time) is displayed on line 4. The format description ST
splits the time value on two lines. On the first line, the days and hours are
displayed. On the second 1line, the minutes and seconds are displayed. The
remaining parameters are defined to be displayed on lines 41, 42, 43 respectively,
with a format description of 05. This couses the value to be displayed to five
decimal places in engineering units.

The formal description is only used for floating point and time parameters. A1l
parameters that are not floating point or remote text will be displayed in hexa-
decimal. For time parameters displayed on one line, the format description should
be left blank.
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Practice

. Complete the blank V43 menu provided to enter the parameters listed below on a
blank Universal Digital Display; MSK 2027. Each parameter should be entered in
the sequence shown and displayed on the first available Tline.

PARAMETER NO. TYPE COMMENT/ DECIMAL ON 1
I NAME PLACES OR 2 LINES
MO1GO8OOR REMOTE TEXT FAULT SUM MSG1 - 1
M40H0107J TIME GMT -- 2
VO5H8175C FLT PT ALT NAV 7 2
‘ V45P1100A FLT PT - 6 1
Vo8uU3431C HEX ADTA H AIF ) - -
. V41P1250C FLT PT LHE TKP 5 2
V98X0409X DISCRETE USE IMU=1 - --
V98L3115C FLT PT TAS BFS 0 1
MAO0H0121J TIME -- -- 1
V41P1600A FLT PT NEU TKP 5 1
V43t
882/R7 TLH UNIVERSAL DIGITAL DISPLRY WENU HSK NO. )
CLEAR. PARAMETER LIME COMNENTS PRRANETER CLERR PARAMETER FORNAT
DISPLAY NUMBER no FORMAT PRRN FIELD OPTIONS ARE:
y / [ I | | B R |
y 9 9 3 _ v NN = N0 OF BECINAL
1 R T PLRCES(06-18)
Y 9 » __ v _ v SN =NOOF BECINAL
' ) Y 1 8 PLACES(SL-S9)
] VoY _9 SPLIT ON 2
Y " | LINES - S1 IS ONE
) R T | DECINAL PLACES S0
"I ' T ) IS TEN DECINAL
" 9 I T PLACES
" s _ v _ ST =TINE SPLIT
‘ Y __ 9 ' T | ON 2 LINES
y __ 9 9 _ 0 _ o NOTE: FORMAT WILL ONWLY
9 Vo 1 BE USED FOR TIME
y 9 o1 _ AND FLOATING
y o9 y v _7 § POINT PARMS.
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Practice Feedback

Complete the blank V43 menu provided to enter the parameters listed below on a ‘
blank Universal Digital Display; MSK 2027. Each parameter should be entered in
the sequence shown and displayed on the first available line.

PARAMETER NO. TYPE COMMENT/ DECIMAL ON 1
NAME PLACES OR 2 LINES .
MO1GO80OOR REMOTE TEXT FAULT SUM MSG1 - 1
M40H0107J TIME GMT - 2
V95H8175C FLT PT ALT NAV 7 2
V45P1100A FLT PT .- 6 1 '
Vo8U3431C HEX ADTA H AIF - -
V41P1250C FLT PT LHE TKP 5 2 '
V98X0409X DISCRETE USE IMU=1 - -
vo8L3115C FLT PT TAS BFS 0 1
M40HO0121J TIME -- _— 1
V41P1500A FLT PT NEU TKP 5 1
V43t
802/RT TLN UNIVERSAL BIGITAL DISPLAY MENU HSK NO. 2027 s
CLEAR. PRRAMETER LINE CONMENTS PRRAKETER CLEAR PARAMETER FORMAT
DISPLRY NUMBER ] FORMAT PARN FIELD OPTIONS ARE:
Cr /7MOIGOROORY @f + FAULT SUMMSGh __ v _ o
MYOHOIOTT Y Q2y __GMT s ST+ _+ WM = N0 OF BECINAL
VASHENSC v @4 ¢+ _ALTNAV v S5Z v _ 9 PLACES(06-10)
VYSPIIDOA v Q6 Yy 1 & v _ v SH = N0 OF BECINAL
VI8U3YUCr 7V ADTA R AIF 3 __ 1 _ s PLACES(S1-S0)
VYIPI250CYQE Yy LHE TKP v S5 v _ SPLIT ON 2
VABXOHO9Xy (@ vy USE TMV=l 1 __ v _% LINES - S1 IS ONE
VASLIUSC o Ly TAS BES v @p v . BECINAL PLACE: S¢
MYOHOIITY L2 ¥ oo 8 o 0 0 IS TEN BECINAL
V4IPI6ooA s [3y INEU TKP v @5 » _ ¢ PLACES
¥ 9 v v _ ST =TINE SPLIY
y ' T | ON 2 LINES
y __ 9 9 _ 0 _ s NOTE: FORMAT WILL oMLY
y ' T | BE USED FOR TIME
y " "R B fAND FLOATING
) 9 y _ v _7 § POINT PARMS.

\_ ), ®
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OVERRIQING TELSMETRY PARAMETER VALB

;joerxuxue PARAMETERS on A UNIVERSAL?DIGITAL DISPLAY

DELETING PARAMETER(S) FROM, OR CLEARING, AN ENTIRE UNIVERSAL DIGITALS DISPLAY

@f;v _;xecoufxsuaxns UNIVERSAL PLOT

. DELETING PARAMETER(S) FROM A UNIVERSAL PLOT

jgoRwaNs REFERENCE LINE ON UNIVERSAL PLOT USING V41,

TLM UNIVERSAL PLOT (NOMINAL DATA)

' fe.usasrlus/caAnsxus A REFERENCE LINE ON UNIVERSAL PLOT

‘ ﬁ.;UﬂIVERSAL PLOT REFERENCE LINE AND CONTROL QATA INTERACTIONS -----

.fJCHANGING SPECIAL COMPUTATION-CONSTANT ENQINﬁERING UNIT VALUES

"ﬁfannexne SPECIAL COMPUTATION TIME CONSTANTS

 SELECTING MAJOR FUNCTION FOR DISPLAY 1350

;f'CHANGING VARIABLE PARAMETER z

'“_.;usxns MCC CALIBRATION DATA 800K

CHANGING THE CALIBRATION CURVi




SEGMENT 8
DELETING PARAMETERS(S) FROM, OR CLEARING, AN ENTIRE UNIVERSAL DIGITALS DISPLAY
OBJECTIVE:

Delete individual parameter(s) from Universal Digitals Display and clear the en-
tire display using V43, TLM Universal Digital Display Menu.

SEGMENT INTRODUCTION:

In the previous segment, the student learned how to configure Universal Digital
Displays (UDD's) using the V43 MED menu. This menu can also be used to delete
selected parameters or clear all parameters from UDD's.

This segment contains three parts. Each presents a procedure for deleting
parameters using the V43 MED menu.
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Learning Statement

Segment 8

Part 1

PURPOSE

The purpose of this procedure is to clear specif-
jc parameters from Universal Digitals Displays
with a blank V43 MED menu.

FUNCTION OF MENU DATA FIELDS

CLEAR DISPLAY

Function of this data field will be covered in
part 3 of this segment.

- CLEAR PARM

Any nonblank alphabetic character in this data
field will cause all data for the parameter asso-
ciated with the specified 1line number to be
cleared from the display.

A11 other data fields have been previously cov--

ered.

~

V43t
162/RT

TLM UNIVERSAL DIGITAL DISPLRY MENU
CLEAR  PRRANETER

LINE COMMENTS

NSK NO. 2026 »
PARAMETER CLEAR PRARAMETER FORMAT

N

J

BISPLAY NUMBER N0 FORMAT PARM FIELD OPTIONS ARE:
_y 7 y 43 ¥
1 _Y s NN = NO OF DECINAL
s 1 _t PLACES(80-18)
y 3 _ s+ SN = NO OF BECINAL
Y _ ' PLACES(S1-50)
Y1 ; SPLIT ON ¢
Y Y T T ! 12 QH%
y Y 1 8 DECIMAL PLALES
y 1 Y oy 1 1S TEN DECIMAL
Y Y " PLACES
y Y y _ s _ ST =TIHE SPLIT
y 9 Y1 _ ON 2 LINES
8 y _ 3 _ v NOTE: FORNAT WILL ONLY
¥t ' R B BE USED FOR TINE
v 8 v 1 AND FLOATING
s ) vy oy 1§ POINT PARHS.
UNIVERSAL DIGITALS 6 RT2026B
i Vv98P3117C 0BAR BFS D,%1 V90X0561X RADTA 1 SEL=1 . ]
2 vIsP30I1C ...... PRSS -999999.0000TG [v2 WYOHO107] GNT-C 1:03:08:61
3 V9IEN308IC WPC PASS -0G |3 .
Y .6006000600 Y
§ VIEHOITSC ALT NAV oG [v6
6 w6
7 7
- i
Jo mosceseir BAm0 A-1-F n|se
12 52
:: y927T3711C SP LED ] “:
H | 5
17 87
10 11}
19 59
20 66
21 61
22 62
‘23 63
2% 6
28 (14
26 66
27 67
29 69
29 (34
30 T
3 p4Y
32 T2
33 73
n ™
.} T8
36 76
14 n”
8 o
Q “

(8, L= w ~N
) . . .

(=]
.

Clearing Parameter(s)
Using Undefined Menu

PROCEDURE

Call/verify appropriate Universal Digitals
Display.

Call blank V43 menu.

Enter MSK number of display to be modified.
Enter LINE NO. of parameter to be cleared.
Enter C in CLEAR PARM data field.

Repeat steps 3 and 5 for desired number of
parameters.

Hard copy Universal Digital Display if de-
sired. .

Transmit to MOC.

Verify parameter(s) cleared on Universal
Digitals display.
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Learning Statement

Segment 8
Part 2

PURPOSE.

The purpose of this procedure is to clear
specific parameters from Universal Digitals
display with a defined V43 MED menu.

A1l data fields utilized here have been
previously covered.

~

V43t
002/RT
CLEAR

TLN UNIVERSAL BIGITAL DISPLRY MENU

PARANET

LINE /CONMENTS

NSK NO. 2026 »

PARANETER CLEAR PARAMETER FORMAT

DISPLAY NUMBER no FORMAT PARK FIELD OPTIONS ARE:
o1 7 U44P1230C_ « M7y LHETKP___ + SO { 1€
U44P1600R_ s 83 » NEU TK P sy 7 + _ s NN = NO OF BECIMAL
Ho4HOL21)_ » 04 5 TINE s ST 9 _ PLACES(00-10)
U44P1250C_ » 41 s 85 s _ 9 SN = NO OF BECINAL
U41P1600R_ » 42 ». r 0 s s PLACES(S1-S)
U44P20438_ » 43 » r 05 _ SPLIT ON 2
S R R T LINES - S4 IS ONE
9 T 1 _ DECIMAL PLACE; SO
Y s Yoy _ 8 1S TEN DECIMAL
Y _ Y o % _ PLACES
Y Y s _ 1 _ s ST =TINE SPLIT
Y __ 9 Y o1 s ON 2 LINES
Y 1 s _ v _ v NOTE: FORNAT WILL ONLY
Y 8 R T | BE USED FOR TIME
1 Y R T | AND FLOATING
¥ 1 v 1 _/ § POINT PRRNS.
UNIVERSAL DIGITALS 6 RT2026B
17 vo8r3117C OBRR BFS ) 0,91 VI9OX0561X RDTR | SEL=1 . ]
2 vIsP3eNIC '.'.é.-izggs -9”’9’.0903;3 :; NYOHO107] GNT-C 1:03:08:81
3 VIRISOLE .600800000 %
§ VISHOITSC AT WY [:]] :2
s ' w7
- ¥
1o mosceseir Bamo A-1-F L] g}
11
12 2
{3 ¥9273711C SP LED 0 53
1] 5§
16 -
B 58
19 89
2 4
21 4
22 62
a2 63
2% 6%
5 (1
26 66
27 (14
29 (1)
29 69
30 T
b 14
32 T2
33 73
™ ™
5 7
» b4
5 L
k 4 75

Clearing Parameter(s)
Using Defined Menu

PROCEDURE

Call/verify appropriate Universal Digitals
Display.

Call/verify appropriate V43 menu from disk-
ette.

NOTE

MSK LINE and PARAMETER numbers must
compare on both menu and DTE display.

Enter C in CLEAR PARM data field correspond-
ing to parameter(s) being deleted.

Hardcopy UDD if desired.
Transmit to MOC.

Verify parameter(s) cleared on Universal
Digitals display.

NOTE

In addition to the above procedure, the
unused portion of this menu can be used
to add or delete parameters as de-
scribed in the two preceeding learning
statements.
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Segment 8

ing Statement
Learning S Part 3

PURPOSE - ™\ Clearing Entire Universal
The purpose of this procedure is to clear all 11434 D|g|tals D|Sp|ay
parameters from a Universal Digitals display with .
o Biank ¥45 Wb e 002/RT TLN UNIVERSAL DIGITAL DISPLAY NENU HSK NO. 2026 PROCEDURE

CLEAR DISPLAY
CLEAR., PARAMETER LINE CONNENTS  PARAMETER CLEAR PARAMETER FORMAT ) . -

Causes all parameters data on the specified dis- DISPLAY NUNBER N FORMAT PARN FIELD OPTIONS ARE: 1. Call/verify appropriate Universal Digitals
play to cleared. Cy 7 ; display.

NN = NO OF BECINAL
PLACES(06-18)

SN = NO OF DECINAL
PLACES(S1-59)
SPLIT ON 2
LINES - §1 IS ONE
BECINAL PLACE; S¢
IS TEN DECINAL
PLACES

ST = TIME SPLIT
ON 2 LINES

NOTE: FORMAT WILL ONLY

BE USED FOR TIME

AND FLOATING

2. Call blank menu V43.

3. Enter MSK number of dislpay to be cleared
from Universal Digitals display.

4., Enter C in CLEAR DISPLAY data field.

5. Hardcopy Universal Digitals display if
desired.

6. Transmit to MOC.

7. Verify parameter(s) cleared on Universal
Digitals display.

NOTE

----------------
NN RN
S T S
o o e
NN
S
SAARLERERAAAR N

$ POINT PARKS.

Entering C in CLEAR dislay on a defined
menu will result in the display being
cleared and then redefined with the
parameters defined.

NOTE

r/"'—*

If the dislpay does not currently con-
tain data the message NO PARAMETERS ON
DISPLAY will be located on the Tlower
right corner of the display.

UNIVERSAL DIGITALS 6 RT2026B

v98P3117C 0BAR BFS D,%1 V98XB561X ROTA 1 SEL=1 : D
voEP3011C ...... PASS -9”99,.0800;2 ':2 NYOHO187] GNT-C 1:03:08:81

NPC PASS
A ion .00000000 %"
VIENOITSC ALT MAY ]

10 NOSGOESIR BARO R-1-F n|se
1 82
13 . 83
1¥ V92T3T11C SP LED o|5y

17
11
10 89

19
20 :{
21

62

[0 L TVL Y I TR

f $3uRe YRR RIUN
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. Supporting Data

The V43, TLM Universal Digital Display Menu can be used to completely clear an
existing Universal Digitals display. The V43 menu can also be used to clear an
existing display and to redefine that display at the same time. When the MOC
receives the data on a V43 menu, it reads the data from left to right and from
top to bottom. The first data field read is the CLEAR DISPLAY data field. If
there 1is a nonblank alphabetic character in this data field, the display
‘ assigned to the MSK number (2021-2027) is cleared completely. We recommend
using a C for clear or a D for delete. The MOC proceeds to read the next data
field. If there is no information in the data field, the display remains clear.
If there is data defined in the other data fields, this data is displayed on the
console on the Universal Digitals display.

TD103-2 Al14 8-5



Practice

1. Using the Universal Digitals display given, fill out V43 menu to delete the
following parameters from all lines on which they appear.

DELTE
M01G3108C

V41P1250C
E41P2015B

r a r B

UNIVERSAL DIGITALS 6 RT20262026 01

3 "eledisec crmmvt 000000000 |93 vuipiesen 144-3+++4 et

: - 3 Evirzeise -660. 62417 802/RT TLM UNIVERSAL BIGITAL DISPLAY MENU NSK NO. o
| 3 L1 .

: 33 CLEAR. PARANETER LINE CONMENTS  PRRAMETER CLEAR PARANETER FORMAT

s - DISPLAY  NUNBER N FORMAT PARN FIELD OPTIONS ARE:

5 2: —_ /7 N R R B |

s 83 Y 9 s __ v _ v NN =NOOF DECINAL

B wenniil vine ey 58 ' s S B PLACES(00-18)

16 V71%56268 01 STAT D|S6 o9 sy __ 9 _ v SN=NOOF BECINAL

By -es—— H I % .3 PLACES(51-S0)

§ Ve1P1256C L ME TKP 17904 |¢0 Y ¥ U T SPLIT ON 2

2 veipieson NEUTKP :éi:?:gg::::: Eé : — : : - : - : ;égg:ﬂ[ stﬂégiug%
- e Py Ty T o 1S TEN DECINAL

7 s . oy s PLACES

> & iy v Ty .y ST =TINE SPLIT

2 re . P 1 L3 ON 2 LINES

= n Y s v _ v _ s NOTE: FORMAT WILL ONLY
= ™ —_ o s BE LSED FOR TINE:
x 76 ' o s AND FLORTING

3 114 . v _ 1 _7/ &  POINT PARMS.

\ _J - J




Practice Feedback

1. Using the Universal Digitals display given, fill out V43 menu to delete the
following parameters from all lines on which they appear.

DELETE

M01G3108C
V41P1250C
E41P2015B

Remember to always enter MSK number.

UNIVERSAL DIGITALS & RT20262026 61 ( U434
3 helcsieec crmmvt 006000008 |42 VuiPi6608 2660, 00008
: ” 43 evip2eiss -6608.62417 662/RT TLH UNIVERSAL BIGITAL DISPLAY MENU NSK NO. 2026,
13 w
2 " CLEAR., PRRAMETER LINE COMMENTS PRRAMETER CLERR PARAMETER FORMAT
s SE BISPLAY NUMBER N FORMAT PARM FIELD OPTIONS ARE:
1 51 _t 'Ly Yy C v
T 4] 1 20 s C v _ v NN=NOOF DECINAL
B weeiza mm ‘ oh%e 15y 1249 P Coy e PLACES(80-10)
16 V71X56268 01 STAT o|se R v C v _ v SN =NOOF DECINAL
H S 14 ' 43y y C v s PLRACES(S1-50)
;z;; Vei1P1256C L ME TKP YT 34 Y Yo SPLIT ON 2
2 veiPicoon  MEUTKP 26¢0. 00000004 |62 V- T %ég%:ﬁ[ gtﬂ(l;g'ms‘g
2+ EY1P20158 L HPOT 18P P 6604 [ Y= V= !
. & ..82%|68 o9 R B IS TEN DECINAL
z b s "R T PLACES
- e Y v _ v _ 1 ST =TINE SPLIT
5 70 9 R B ON 2 LINES
-4 2 Y 9 v — v _ v NOTE: FORMAT WILL ONLY
- ;: y 9 o1 _s BE USED FOR TIME
» 7 y __ 9 s 8 AND FLOATING
= 7 y 9 y v 7§ POINT PARKS.




Practice

‘ 2. The Universal Digitals display and V43 menu provided are displayed on your
console and Megadata terminal respectively. Change the menu to reflect the
best way to delete (clear) parameters MO1G3108C and V71X5526B from display

2026.
L] (
L . UNIVERSAL DIGITALS é RT20262026 01 V43
1 We1G3188C CPEALVL ® %1 V41P1250C 1796. 90000
2 ..960000008 |42 vyiPis00n 2660. 00000
H a3 evipaeiee -668.62417 802/RT TLH UNIVERSAL DIGITAL DISPLAY MENU HSK NO. 2026
s S
z 53 CLEAR. PARAMETER LINE COMMENTS PRRANETER CLEAR PARAMETER FORMAT
» 49 DISPLAY NUNBER N0 FORMAT PARM FIELD OPTIONS ARE:
n o — /MOIG3J0RCy ol v GRWRLVL v S9 v _
1 52 YUIPI250Cs 4i 9 : y OF s _ v NN =NO OF DECINAL
] H96HO1213  TIRE iy e YYIPI68QAS 42 » ' Q8 v _ 9 PLACES(86-16)
16 VIIXES200 01 STAT ojss VY3PZOISB 1 43 » v Q5 s _ s SN = NO OF BECINAL
% -4 "y o1 9 PLACES(S1-50)
;z: VeiP12606C L WE TKP o000 138 4 L Pt SPLIT ON 2
2 VMIPIGOOR  NEUTKP 2660, 00000600 | 62 v V- LINES - 51 IS ONE
2 EIP20158 L WeOT IsP P -6604 |6n Y V- DECINAL PLACE; S0
= 624 [¢8 1 "R T | ;iﬁggg BECINAL
z 67 ' 3 "I T
> o - v _ v _ v ST = TINE SPLIT
2 16 Y 3 I B ON 2 LINES
= 12 Y __ 9 s _ 9 _ v NOTE: FORMAT WILL ONLY
] ;; y 'R R BE USED FOR TINE
S 76 Y "R B AND FLOATING
= 70 Vo v _ 1 _ 7§  POINT PARMS,




Practice Feedback

2. The Universal Digitals display and V43 menu provided are displayed on your
console and Megadata terminal respectively.
best way to delete (clear) parameters M01G3108C and V71X5526B from display

2026.

Change the menu to reflect the

Hei1G310e8C

HYOHO 1213
' V71X66268

V41P1256C
V41P1660R
_En1P20158

HUHKHQHQQUNBHRNQBBQBS8:5535==i"*"“--

CPRRLVL

TInE
o1 sTAT

L HE TkP
NEUTKP
L NPOT I8P P

~

UNIVERSAL DIGITALS 6 RT20262026 01 U434
® 41 V41P1266C

17904
. . 50000660090
2868.0000000%

-6604
..52%

%2 V41P1666R
:: Ev1P20160

1796. 80660
LR 802/RT TLN UNIVERSAL DIGITAL DISPLAY MENU
CLEAR. PARANETER LINE COMNENTS
| DISPLAY NUMBER N0
— /MOIG3I08Cy o1 v CPWRLVL v S9 1 C
; V4IP1250Cy Yl 9
YUIP1680As Y2 »
Y43P20173y 43 »
s Ly
Y Y
| |
| [ |
' |
| . |
y 9
y 9
y 9
y 9
y 9
Y 9

ittt | BRR

[ S R T R S I R N B N G F B

FORMAT  PARN

NS W @ @ wowmew o w W owow ow ow

NSK NO. 202.6 »

PARAMETER CLEAR PARANETER FORMAT

FIELD OPTIONS ARE:
NN = NO OF DECINAL

PLACESC00-10)

SN = NO OF BECINAL

PLACES(S1-50)
- SPLIT ON 2

LINES - S1 IS ONE
DECINAL PLACE: SO

IS TEN DECIMAL

PLACES

ST = TINE SPLIT

ON 2 LINES

NOTE: FORMAT WILL ONLY
BE USED FOR TINE

$

AND FLOATING
POINT PARMS.

)




Practice

3. Fill out V43, TLM Universal Digital Display Menu (below) to delete all data
from MSK 2027.

4 )

V43

002/RT TLM UNIVERSAL BIGITAL BISPLAY MENU NSK NO. ’
CLEAR. PRRAMETER  LINE CONNENTS PARAHETER CLEAR PARANETER FORMAT

BISPLAY NUMBER N FORMAT PARN FIELD OPTIONS RRE:

/

NN = NO OF DECINAL
PLACES(00-16)

SN = NO OF BECINAL
PLACES(S1-50)
SPLIT ON 2
LINES - S1 IS OME
DECINAL PLACE; S0
IS TEN DECINAL
PLACES

ST = TIME SPLIT
ON 2 LINES

NOTE: FORMAT WILL ONLY

BE USED FOR TINE
AND FLOATING
$ POINT PARHS.

NN RN
NENREENEEEREEEE
LI D R R R R DN DR DR DU DN NN N RN B )

- M W W W W W W W W W W w w = W

TD103-2 A111,A114 8-10



Practice Feedback

3. Fill out V43, TLM Universal Digital Display Menu (below) to delete all data ‘
from MSK 2027.

8 )

V43 .
062/RT TLN UNIVERSAL BIGITAL BISPLAY NENU HSK N0.2027

CLERR. PRARAMETER  LINE COMMENTS PARAHETER CLERAR PARANETER FORMAT .
BISPLAY NUMBER NO FORMAT PARN FIELD OPTIONS ARE:

/ ’

W W W W W W W W W W W W W W@ W w

NN = NO OF DECIMAL
PLACES(80-10)

SN = NO OF BECIMAL
PLACES(51-80)
SPLIT ON 2
LINES - S1 IS ONE
DECIMAL PLACE; SO

IS TEN DECINAL
PLACES

ST = TINE SPLIT
ON 2 LINES
NOTE: FORMAT WILL ONLY
BE USED FOR TIME
AND FLORTING
$ POINT PARHS.

/‘// y

//J//

Remember! These fields must be left blank, or display will be redefined. ‘

@ W W W W W W W W@ W W o W e

I (I T O T T A O O A N
L D R B R R R R D R D D R e B |
N W @ @ @ m mowm e wm e e e m

TD103-2 Al11,Al14 8-11




Practice

4. Fill out V43,

TLM Universal Digital Display Menu (below) to delete all
existing data from MSK 2026 and redefine it with these parameters.

V41P1250C L#HE TKP (line 1: 7 decimal places)
V71X55268B OI STAT (lines 2 and 3: 4 decimal places)
V41P1600A NEUTKP (lines 4 and 5: 5 decima] places)
M01G3100C CPWRLVL (1ine 10: no decimal places)
4 )
V438
002/RT TLK UNIVERSAL BIGITAL BISPLAY HENU HSK NO. ____ s
CLEAR, PRARAMETER  LINE COMMENTS PARAMETER CLEAR PRRAMETER FORHAT
BISPLAY NUMBER N0 FORMAT PARN FIELD OPTIONS ARE:

/

il

I

NN = NO OF DECINAL
PLACES(80-10)

SN = NO OF DECIMAL
PLRCES(51-50)
SPLIT ON 2
LINES - 81 IS ONE
DECINAL PLACE: S0
IS TEN DECINAL
PLACES

ST = TIHE SPLIT
ON 2 LINES

NOTE: FORMAT WILL ONLY

BE USED FOR TINE

fAND FLOATING

@ W m e wm e e v W m W e
N @ m w W o e e o W e w W e e

$ POINT PARMS.

TD103-2 A111,A114
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Practice Feedback

4. Fill out V43, TLM Universal Digital Display Menu (below) to delete all .
existing data from MSK 2026 and redefine it with these parameters.

V41P1250C L#HE TKP (Tine 1: 7 decimal places)
V71X55268B 0I STAT (Tines 2 and 3: 4 decimal places)
V41P1600A NEUTKP (lines 4 and 5: 5 decimal places)
M01G3100C CPWRLVL (Tine 10: no decimal places)
»
\
Ve *
062/RT TLH UNIVERSAL DIGITAL BISPLAY MENLU HSK NO, 2026
CLERR. PRRAMETER  LINE COMNENTS PRRAMETER CLEAR PRARAMETER FORMAT
IESYERY/ :UHIER , :g e ,FUEEQT' Pfﬂ? FIELD OPTIONS ARE:

VIIX95268y @2y OI STAT v S4 9
004104+ NEUTKP v S5 s
01G3100C s (@ 3+ _CPWRLVL

NN = NO OF DECINAL
PLACESC00-10)

SN = NO OF BECINAL
PLRCES(51-50)
SPLIT ON 2
LINES - S1 IS ONE
DECIMAL PLACE: S0
IS TEN DECINAL
PLACES

ST = TIME SPLIT
ON 2 LINES

NOTE: FORNAT WILL ONLY

BE USED FOR TINE
AND FLOATING
$ POINT PARHS.

NN~

- @ e W W w W w e ow oW w
N ™ @ w @ wowowm e w ow oo o o

I

\_ _

TD103-2 A111,A114 8-13




. RECONFIGURING UNIVERSAL PLOT

‘ﬁosterzns PARAMETER(S) FROM A UNIVERSAL Ptorf

A'UNIVERSAL PLOT (NOMINAL DATA}

- 'DELETING/CHANGING A REFERENCE LINE ON UNIV£RSAL PLO

UNIVERSAL PLOT REFERENCE LINE AND CONTROL DATA INTERACTIONS
14, CHANGING SPECIAL COMPUTATION-CONSTANT ENGINEERING UNIT VALUES
'1SQ3fanNazne SPECIAL conpurarxonmtxms CONSTANTS
16.'35ELECIINGaMAJOR_£u§CTION FOR DISPLAY 1350
17. CHANGING VARIABLE PARAMETER 1D
18. USING MCC CALIBRATION DATA BOOK
| 19. CHANGING THE CALIBRATION CURVE
20, THRIFTS .
. SPECIAL AND SUPER THRIFT PRODUCT REQUEST

. RECONFIGURATION OF THRIFTS




-

SEGMENT 9

RECONFIGURING UNIVERSAL PLOT
OBJECTIVE:

Reconfigure a Universal Plot (UP) using V40, TLM Universal Plot (Control Data)
Menu.

SEGMENT INTRODUCTION:

You may recall from UT DISPLAY 2102 workbook that a Universal Plot (UP) display
shows the relationship of telemetry parameters in a plotting format. The control
data for the parameters and plotting constants can be changed in real time using
V40, TLM Universal Plot (Control Data) Menu. This segment, consisting of two

parts, discusses the procedure for reconfiguring the UP using the Megadata
terminal.

TD103-2 A114 9-1




Segment 9

Learning Statement Part 1

PURPOSE | 4 | — | Reconfiguring Universal

This procedure enables you to configure/reconfig- 4] s S PIOtS
ure a un1versal1p1ot 1'!]\ real-t;me. Universal T
plots are capable of plotting four parameters, /RT ~ -
D died ¥ paremeters, with respect to a Sth para- 3 TLM UNIVERSAL PLOT (CONTROL BATR) MENU NSK 18307 \ pROCEDURE
meter, the X parameter. The X parameter can be _PLOT RATE 3 ‘7* :
time or an analog.d The Y parameters can be - Yi K ﬁ 14 : .
efther analogs or a discrete. CONMENTS -/ LWEREGP_ s CHEREGP ., RUEREGP o PHE REGP__ /., s Gall -2 blank. W40,
FUNCTION OF MENU DATA FIELDS ggmgfggg ?E%) ; 841P1254c_ ' = p = P16 000 @=r” | 2. Enter MSK 2unber of Universal Plot display
. 1 to be reconfigured. ;
MSK 18__ ) . L;. & & S— -
These t ic digits from 01 to 50 inclusi SC:LE URLUES: Y LEFT Y RIGHT _ 3. Enter desired update rate.
ese two numeric digits from 0 nclusive HAXINUN 7 1080 NOTE: 4. ’ »
specify the DTE display to be reconfigured. NININUN S00__ : ; ' e ;Eﬂgglggg gﬂgggggfgg 4. 52;?; gag‘esf:f]dse]ecttfd Y1 parameters in COM-
oLoT RATE IN THE PARANETER NUN. ata field (optional step).
l;:%gg%rsn{ﬁg) 3 FIELD. 5. Enter parameter numbers on PARAMETER NUM.
This four digit numeric data field, having a ' ! 2;&‘:?;& aogg"gg;m data field.
range from 1 to 9999 inclusive, defines the . . )
number of seconds between plot points. X SCALE INPUTS: IN THE CONMENT FIELB. 6. Enter desired Y-axis scale in SCALE POS.
PARANETER NUN.  N4QH#121J_ s : , (L/R).
To calculate a. desired plot rate for a specific SCALE URLUES: NOTES: ‘ ’
plot duration: HININUN s 1,018 SCALE APPLIES TO NON-TINE PARAMETERS :
NAXIMUN R z,mg SCALE APPLIES TO NON-TIME PARAMETERS (See next Learning Statement for continuation of

Use: PR =Tm procedure. )

ENTER PH FOR PERMANENT HED . -

1 _

3.
Where: PR = Plot rate in seconds
Tm = Max time of desired plot dura- \

tion in minutes

COMMENTS

These four alphanumeric data fields, one for each
Y parameter, are used for name (identify) the

downlinked parameters specified for plotting. )
Use of these subparameters is optional. )
PARAMETER NUM. Bhére 2 1%%ec pornt 181 _s"fgi 18 O noms - RT 18361830 61
L HE REG P C HE REG P R HE REG P . P HE REG PV
These four data fields, one for each Y parameter, V1P125%C  =XL Ve1P11S%C  =OL V#1P13SsC  =+L VH1P140SA  =AL
specify the downlinked parameters to be plotted. viile 7v8.000 748.000 748.009 748.600
SCALE POS. (L/R) |
These four data fields specify whether the asso-
ciated Y parameter is to be plotted using left or
right scale values. Only an L or an R is valid. 873
790
623
500
@ 3 : é ]
MOH0121d 8:59 OGMT=258:12:00:0% CND=258:12:100:03




Segment 9

Learning Statement
= ! Part 2
FUNCTION OF MENU DATA FIELDS (CONT.) . . .
SCALE VALUES ( " j l;ﬁ)cignflgunng Universal
4

These four 11-d1'g.it data fields are used to spe-

cify the minimum and maximum values of the left »
and r'ight sca]es on the "YU ayis. » M3/RT TL” UNIUERSM. PLOT (CMTRGL 'ﬂm) HEW ”sx 183. 1 (continued from previous ]earning Statement)
NOTE PLOT RATE 3__ » 7. Enter MAXIMUM scale 'value for Y LEFT and
) 1 Y2 3 . Y4 RIGHT data field as required.
If any SCALE POS. data field contains COMMENTS /LHEREGP_ » CHEREG P_ s R HE REG P__ s PHE REG P__ / »
an L or R, a max. and min scale value PARAMETER NUM. ~ / ULP1254C_ s  V41PL154C_s  V41P1354C_ s  V44PL605A_ / » 8. Enter MINIMUM scale value for Y LEFT and
must be specified for that scale. SCALE POS.(L/R) 7 L s Ls L L7y / RIGHT data field as required.
NAXINUN 7 1009 s NOTE,~L.T0 BELETE A PRRAMETER
/

This one digit numeric data field must be a 2 or NININUN 500 ' P 10.  Enter X-axis PARAMETER NUM.
= : : LACE THE WORD BELETE
3 specifying the number of intermediate values to : .
be calculated and displayed on each Y scale. CRLCULATE (2/3) IN THE PARRNETER NUN. 11. Ent;erdx-ax1s MIN and MAX SCALE VALUES if re-
; Wf " — quired.
INTERIN UALUES: 3 <l . N

X SCALE INPUTS:
) PLRCE THE WORD BELETE CAUTION
PARAMETER NUM. X SCALE INPUTS: IN THE COMMENT FIELD.
- PRARANETER NUN, N4OHN{24) s <@= _— Areas on the menu left blank will util-
This data field specifies what the Y parameters SCALE URLUES: NOTES: ize existing values on the specific
are to be plotted against. NININUN + 4. NIN SCALE APPLIES T0 NON-TINE PARAMETERS display: I 4 requived dsta field 1¢
X ank on bo e display and menu wi
NOTE HRXTHUN $ 2.MAX SCALE APPLIES TO NON-TIME PRRAMETERS result in an message. Y
If any Y parameter specified is a dis- - ENTER PN FOR PERNANENT NED 12. Make hardcopy of Universal Plot display if
crete the X parameter number must be a desired. -
time parameter.
\ ) NOTE
SCALE VALUES: )
e ——— . . When a V40 menu is entered to change
Two data fields used to specify the minimum and any plot data except with COMMENTS the
maximum values of the "X" parameter to be plot- - plot will stop, clear, and display the
ted. new configuration. The new configura-
tion must then be restarted.
NOTE .
) ) ';‘xm t/ie&c POTHT 18 .slfl;,'! 1#13@ NOM= RT 18361830 61 13. Transmit to MOC.
Do not specify min and max X scale LHEREGP CHMEREGP RHEREGP. PHEREGP Vv .
values  if the X parameter number is a WiP12S¥C  =XL Ve1P11S4C =0L V4iP13S8C  =+L VS1P160SA  =aL 14. Verify TLM Universal Plot on console CRT
time parameter. When a time parameter 748.000 . 7%8.000 7498.000 ) 748.000 display.
is specified the X scale values are 1000 v
automatically calculated based on the NOTE
specified PLOT RATE
. ' Written instructions can also be sub-
mitted using JSC Form 559, to computer
ars TM to reconfigure Universal Plot.
750
623
S00
® i 3 : é 9
MOH012LJd 8139 OGMT=258:12:00:0% CND=258:12:00:03
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Supporting Data

There are 50 Universal Plots (UP's), each identified by the MSK number on which
they are displayed (MSK's 1801-1805 inclusive).

Any telemetry parameter can be plotted, namely; discretes (bilevel), floating
point values, and time values. Discretes plot as a 0 or 1 depending on their
status. After the initial point(s) is plotted, updates occur only for a change of
state, i.e., changing from 0 to 1 or 1 to 0. There are no continuous 0's or 1's
plotted for a given bi-level.

Ana1o? parameters (floating point) are plotted as a A , +, 0, or X dependent upon
the Y1 three Y4 assignment. These symbols are read against the appropriate Y left
or right scale as specified.

A maximum of four Y parameters and one X parameter can be plotted per display.

Written instructions, using JSC Form 559 shown on the next page, can be submitted
to computer TM to reconfigure Universal Plots.

TD103-2 Al14 9-4




Supporting Data

UNIVERSAL PLOT

FROM: TO: COMPUTER T™
DATE: P-TUBE STA: 53
TIME:
v4o#
FLT/DT / TLM UNIVERSAL PLOT (CONTROL DATA) MENU MSK 18
PLOT RATE ____,
Y1 Y2 Y3 Y4
COMMENTS / » , s ,
PARAMETER NUM. / , y 3 s
SCALE POS.(L/R) / _, o _ _
SCALE VALUES: Y LEFT Y RIGHT
MAXIMUM / . NOTE: TO DELETE A PARAMETER

{
MINIMUM . I s PLACE THE WORD DELETE
IN THE PARAMETER SLOT.

CALCULATE (2/3)
INTERIM VALUES: / _ ,

X SCALE INPUTS:

PARAMETER NUM. ' , . NOTES:
1. INPUT ONLY IF X PARM IS A TIME VALUE.
MIN SCALE VALUE » 2. APPLICABLE ONLY IF T NOT ENTERED
MAX SCALE VALUE $ 3. APPLICABLE ONLY IF T NOT ENTERED

ENTER PM FOR PERMANENT MED

Val#
FLT/DT / TLM UNIVERSAL PLOT (NOMINAL DATA) MENU MSK 18,

SCALE (L/R/D/C) , L/R = ADD NOMINALS; D = DEL NOMINALS; C = CHG NOMINALS
NOTE: IF X PARAMETER IS A TIME, INPUT X POINTS IN MINUTES

DATA PQINT PAIRS

NO X VALUE Y VALUE NO X VALUE Y VALUE

o1/ 3 , 02 5 s

03 ; , 04 . s

05 A , 06 > »

07 § , 08 s s

09 s » 10 s »

11 . , 12 s s

13 ’ ’ 14 » :

15 . ,

OR: UP TO 6 COEFFICIENTS FOR 1ST TO STH DEGREE POLYNOMIAL.
COEFFICIENT A(0) / , COEFFICIENT A(1) s
COEFFICIENT A(2) , COEFFICIENT A(3) s
COEFFICIENT A(4) , COEFFICIENT A(5) /

ENTER PM FOR PERMANENT- MED

JSC Form 559 (Aug 78) NASA -JSC
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Practice

Assume you want to plot two discrete parameters, V45S0604E and V45S0601E in
the Y1 and Y1 positions. Additionally, you want to plot two analogs
V43T9457A and V43T9456A against a scale with values ranging from 25 to 100

units having three intermediate values.

Use time parameter M40H0107J as the X parameter.

Complete the V40 menu provided to reconfigure Universal Plot 1820 to plot

the data for exactly one hour.

-

U4k
802/RT TLN UNIVERSAL PLOT (COMTROL BATA) MEWU HSK 18__
PLOT RRTE ___ »
11 Y2 Y3 Y4 -
CONMENTS ’ ’ ’ ’ 7y
PRRAMETER NUN. ~ ’ ’ ’ /1y
SCALE POS.(L/R) 7 _ » 1 1 7
SCALE VALUES: Y LEFT Y RIGNT
HAXINUN ’ ’ s MOTE: 4.T0 DELETE A PARANETER
NINIHUN ’ /s PLACE THE WORD BELETE
_ . ' IN THE PRRAMETER NUN.
CALCULATE (2/3) FIELD.
INTERIN VALUES: _ » . 2.T0 BELETE R COMMENT
: ) PLACE THE HWORD BELETE
% SCALE INPUTS: IN THE CONMENT FIELD.
PRARAMETER NUM. ’ :
SCALE URLDES: NOTES:
NININUM v L1.MIN SCALE RPPLIES TO NON-TIME PRRAMETERS
HAXINUN % 2.MAX SCALE RPPLIES TO NON-TINE PARAMETERS
ENTER PH FOR PERMNANENT HED

~

\_ )

TD103-2 A111,A114 9-6



Practice Feedback

Assume you want to plot two discrete parameters, V45S0604E and V45S0601FE in

' you want to plot two analogs
VA3T9457A and V43T9456A against a scale with values ranging from 25 to 100

the Y1 and Y4 positions. Additionally,
units having three intermediate values.

Use time parameter M40H0107J as the X parameter.

Complete the V40 menu provided to reconfigure Universal Plot 1820 to plot

the data for exactly one hour.

~

HININUR

U]} ]
§02/R7 TLH UNIVERSAL PLOT (CONTROL DATA) HENU HSK 1820
PLOT RATE 20 »
1 Y2 Y3 (]
CONMENTS ’ ’ ’ ’
PARANETER NUM. 7 \45SQ60YFy V43T ) \43T9956As  \V4SSO60)F /
SCALE POS.CL/R) 7 _ » Ly Lo A
SCALE VALUES: Y LEFT Y RIGHT
HAXTNUN ¢/ __100 ’ s NOTE: 4.70 DELETE A PARAMETER
RININUN 25 ’ /7y PLACE THE WORD BELETE
IN THE PARAMETER NUM.
CALCULATE (2/3) FIELD.
INTERIN UALUES: 3 » 2.T0 BELETE R COMMENT
- PLACE THE MORD DELETE
& SCALE INPUTS: IN THE COMMENT FIELD.
PARAMETER NUH. M4OHQI077, :
SCALE UALUES: NOTES:

s L.MIN SCALE APPLIES TO NON-TIME PARAMETERS

HAXINUN $ 2.MAX SCALE APPLIES TO MON-TINE PARRMETERS

ENTER PH FOR PERNANENT MED

~

TD103-2 Al111,A114

NOTE

Remember for discrete values no scale needs to be
specified, and for the analog values either the
right or Tleft scale could have been used. The
plot rate was determined by dividing the plot
duration time in minutes by three.
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‘ Practice

% Fill out V40 menu (below) to reconfigure UP1820 with the data supplied.

Discrete Floating Point
Y1: VA45S0604E (right) Y3: V43T9456A (left)
‘ Y2: V45S0601E (right) Y4: V43T9457A (1left)
Time Min: 25
M40H0107J Max. 100
»
Plot Rate
® 20
U4t
802/RT TLN UNIVERSAL PLOT (CONTROL DATA) MENU - HSK 48
. PLOT RATE ___ »
" 12 Y3 Y4
CONHENTS ’ ' ' ’ 7y
PRARAMETER NUM, ’ ’ ’ ’s
SCALE POS.(L/R) 7 _ » -t 9 -7
SCALE VALLES: Y LEFT Y RIGHT
HAXTNUN ’ ’ s NOTE: 4,70 DELETE R PARAMETER
NININUN ’ /9 PLACE THE WORD DELETE
) . ‘ IN THE PARAMETER NUM.
CALCULATE (2/3) FIELD.
INTERIN UALUES: _ . 2,70 DELETE A COMMENT
. ] PLACE THE WORD DELETE
% SCALE INPUTS: IN THE COMMENT FIELD.
PARANETER NUM, ’ '
SCALE UALUES: NOTES:
NININUN v L, NIN SCRLE RPPLIES TO NON-TIHE PRRAMETERS
NAXINUN —— § 2.MAX SCALE APPLIES TO NON-TINE PARAMETERS
ENTER PH FOR PERMANENT HED

TD103-2 Al111,A114 9-8




Practice Feedback

2. Fi11 out V40 menu (below) to reconfigure UP1820 with the data supplied.

Discrete Floating Point
Y1: V45S0604E (right) Y3: VA43T9456A (left)
Y2: VA45S0601E (right) Y4: V43T9457A (left)
Time Min: 25
M40H0107J Max. 100
Plot Rate
—_— 'Y
20
L]
U4bs
§02/RT TLH UNIVERSAL PLOT (CONTROL BATA) MEMU - HSK 1820
PLOT RATE 20
Y1 12 Y3 v Y4
CONMENTS ’ 1 ’ ’ /s
PARAMETER NUM. /y4550604Fy VHSS0Q60IEy \43TA456Ar VA3THUSIA / s
SCALE POS.(L/R) 7 ] » Ry L L/
SCALE VALUES: Y LEFT Y RIGHT
HAXINUN 7/ __joo ’ ’ MOTE: 1.T0 DELETE A PARAMETER
RININUN 25 ’ 7y PLACE THE WORD DELETE
) . ) IN THE PARAMETER NUNM.
CALCULATE (273) FIELD.
INTERIN UALLES: _ s ’ 2.T0 DELETE R COMMENT

: PLACE THE WORDB DELETE
X SCALE INPUTS: IN THE CONMENT FIELD.

PARANETER NUM. M4OHOI07J s

SCALE UALUES: NOTES:
HININUN s L.HIN SCALE APPLIES TO HON-TIME PARAMETERS

HAXIHUN $ 2.MAX SCALE APPLIES TO NON-TINE PARAHETERS
ENTER PH FOR PERNANENT HED

\_ J
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SEGMENT 10

DELETING PARAMETER(S) FROM A UNIVERSAL PLOT
OBJECTIVE:

Delete parameters from a Universal Plot display using the V40, TLM Universal
Plot (Control Data) Menu.

SEGMENT INTRODUCTION:

As previously discussed, when vreconfiguring wuniversal plots, changing a
parameter number will cause that parameter to be changed on the display. There
may be occasions when you want to remove a parameter from a universal plot.
Unlike some other menus, Tleaving a parameter number blank will not delete a
parameter that was previously defined. This segment presents a procedure to
delete parameters from a universal display.

TD103-2 Al114 10-1



'Learning Statement

Segment10

FUNCTION OF MENU DATA FIELDS

DELETE

Entering DELETE in parameter NUM data field de-
letes all data defined for that parameter.

Entering DELETE in COMMENTS data field only de-
letes alphanumeric name.

A1l other data fields have been covered in a pre-
vious segment.

[

02/R7
PLOT RATE 60_

COMMENTS
PARANETER NUM.
~ SCALE POS. (L/R)

SCALE VALUES:
HAXINUM
RININUN

CALCULATE (2/3)
INTERIN VALUES:

X SCALE INPUTS:
PARANETER NUM.
SCALE VALUES:

NINIHUM
HAXIHUN

_

TLN UNIVERSAL PLOT (CONTROL DATR) HENU NSK 1847

y <
i Y2 3 4
7 FC 2 AMPS__ o FH 3 ANPS _ o NID 2 ANPS__ s AFT 2 ANPS_ / »

7 V43CH204R o
/Ly

U76C3076R » DELETE___ »  DELEIE /0y

Ry R """‘-.__,R /3y

Y LEFT Y RIGHT
/SO0 v 240+ MOTE: 1.T0 DELETE A PARAMETER

10 v 0 /7y PLACE THE WORD DELETE
IN THE PARANETER NUM.
FIELD.

3 2,70 DELETE A CONNENT
PLACE THE WORD DELETE
IN THE CONMENT FIELD.

HAOHMO7S

NOTES:

ENTER PH FOR PERNANENT HED

y 4.MIN SCALE APPLIES TO NON-TINE PARAMETERS
$ 2.MAX SCALE APPLIES TO NON-TINE PARAMETERS

reviewed to determine if parameter(s) need to be

1. Call a blank V40 menu from MOC or diskette.

2. Verify/enter MSK number of universal plot

3. Verify/enter plot rate.
4., Enter DELETE in PARAMETER NUM. data field

_

R

( F. vV \ -
UDRATE y}e&c POINT 1(;:305%4QNMR Q’Hﬁg’ UP-17 RT18178
FC 2 AMPS FW 3 AMPS
veSCO201A =XL V?76C3076A =0R =+ =4
260.000 86.000
$66 2%0
%00 186
300 120
£O0000000000000000000000000000000
1
200 60 POOOOOONONONOAONNVOIOINNK T-
100 [ ] s m -
NeNeLeTI a2y OGMTs 32:22:23:18% GND= 32:22:23:8%

5. Make hardcopy of universal plot dislay if

6. Transmit to MOC.
7. Verify TLM universal plot on console CRT

_

Deleting Parameters from
Universal Plot Displays

ASSUMPTION

It is assumed that the universal plot has been

deleted.

PROCEDURE

NOTE

You may use a blank menu or a data
filled menu.

display to be altered.

under Y parameter(s) to be deleted.
NOTE

When using a data filled menu any para-
meter(s) or data associated with para-
meters not being deleted will be dis-
played as transmitted.

desired.
NOTE

When a V40 menu is entered to change
any plot data except the comments, the
plot will stop, clear and display the
new configuration. The new configura-
tion must then be restarted.

display.
NOTE

Written instructions can also be sub-
mitted using JSC Form 559, to computer
TM to reconfigure universal plot.
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Practice

1. You want to delete parameters V45T0320A and
V45T0330A from the Universal Plot shown be-
low. Fill out the V40 menu to delete these

parameters.

V4o
§02/RT
PLOT RATE __ »

CONMENTS
PARAMETER KUM.
SCALE POS.(L/R)

SCALE VALLES:
HAXTHUN
HINIHUA

CALCULATE (2/3)
INTERIN UALUES:

X SCALE INPUTS:
PARAMETER NUM.
SCALE VALUES:

NININUN
HAXINUNM

\_

~

TLM UNIVERSAL PLOT (CONTROL DATA) MENU HSK 48

1 12 13 Y4 |
s 1 5 ’ /s
’ ’ ’ ’ ' ‘s
/ _ - ! ! A |
Y LEFT Y RIGHT
/ ' ' HOTE: 1.T0 DELETE A PARAMETER
’ /3 PLACE THE HORD DELETE
IN THE PARAHETER HUM.
FIELD.
[ 2.T0 DELETE A COMMENT

PLACE THE HORD DELETE
IN THE COMMENT FIELD.
]
NOTES:
s 1. MIN SCALE APPLIES TO NON-TIME PARANETERS
$ 2.MAX SCALE APPLIES TO HON-TINE PARAHETERS

ENTER PH FOR PERMAMENT HED

)

798.000

LE‘X‘I’E ‘/iogzc POINT 181 8??!.1118131.0 NOM= RT 18301830 o1

L HE REG P C HE REG P R HE REG P - P HE REG P V
W i1P12S4C sXL Ve1P11S%C =0L V%1P13S4C =+l VR1P160SA AL

~\

7%8.000 798.000 748.000

1000

a7s

750

623

S00
MYOHOL2Z1J

\_

3 & 9
8: 59 OGMT=258:12:00:0% (ND=258:12:00:03

Y,
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Practice Feedback

1. You want to delete $arameters V45T0320A and
V45T0330A from the Universal Plot shown be-

low. Fill out the V40 menu to delete these
parameters.

4 )

V4ot
802/RT. TLN UNIVERSAL PLOT (CONTROL BATA) MENU HSK 1818
PLOT RATE GO
4 Y2 13 Y4
COMMENTS / ’ ’ ' 7y
PARAMETER NUN. / DELETE ¢+ DELETE s ’ I
SCALE POS.(L/R) 7 _ » ' 1 s 7
SCALE VALUES: Y LEFT Y RIGHT
HAXINUN / ] ’ MOTE: 1.TO DELETE A PARAMETER
HININUN ’ ] PLACE THE WORD DELETE
IN THE PARAMETER NUN.
CALCULATE .(2/3) FIELD.
INTERIN VUALUES: 2.T0 BELETE R COMMENT
PLACE THE MORD BELETE
X SCALE INPUTS: IN THE COMMENT FIELB.
PARAMETER NUM. ’
SCALE VUALUES: NOTES:
HININUN 'y $.MIN SCALE APPLIES TO NON-TINE PRARAMETERS
HAXINUN % 2.MAX SCALE APPLIES TO NON-TINE PARAMETERS

\— )
~

whate 143%c pornt  §F o1 RRT NdR-d8 RT18181818 1

FC 3 STACK T FC 3 CNDSP T FC 3 CL RTN FC 3 PRESS
V45703204 =XL V4STO0330A =0L V4S5STO3%SA =4+L V¥SPO3%TA =AR

20S.1%% 149.157S8 0% .1778 60.%008
2560 80 —
PoeEaGhsge ,w
200 70
1S6 &G oA Mt
100 S0
v
e thene
S50 %0
(] 60 120 180
M4OHOL107J - . .31:2%8S DGMT=260:17:28:01 GND=260:1728:01




Practice

2. You want to delete parameters V45T0320A and
V45T0330A from the Universal Plot shown be-

low. Alter the V40 menu to delete these
parameters.

8 h

V404
002/RT TLM UNIVERSAL PLOT (CONTROL DATR) MENU HSK 1818
PLOT RATE 60__ »
" ¥2 Y3 4
COMMENTS 7 FC 3 STRCK T 9 FC 3 CNDSR T 5 FC 3 CL RTN » FC 3 PRESS /
PARAMETER NUM. 7 U4STA320R »  V4STO330R »  U4STO345R »  V4SPO347R / »
SCALE POS.(L/R) 7 L » Ly Lo R/
SCALE VALUES: Y LEFT Y RIGHT
NAXTHUN 7 250 y 80 s NOTE: 4.70 DELETE A PARAMETER
HININUN S0y M/ PLACE THE WORD DELETE
IN THE PARRMETER NUM.
CALCULATE (2/3) FIELD.
INTERIN URLUES: 3 2,70 DELETE A COMHENT
PLACE THE WORD DELETE
X SCALE INPUTS: IN THE COMMENT FIELD.
PARAMETER NUN,  N4QHOL07J_- s
SCALE VALUES: NOTES:
HININUN s+ A.MIN SCALE APPLIES TO NON-TINE PRARAMETERS
HAXIHUA % 2.MAX SCALE APPLIES TO NON-TINE PARAMETERS

RT18181818 ©1

("—;/ﬂv 1710 -
uhate 168%%c pornt I stra bl ndh=d®
FC 3 STACK T FC 3 CNDSP T FC 3 CL RTN FC 3 PRESS
W5STO320A =XL V45TO330A =0L V4STO3%SA =+L V4S5PO3%7A  =AR
20S.1%4S 149.157S 8%.1778 60.%00S
2se 8o
200 70 e
150 PRy T ——
100 50
‘W
se vo
° 60 120 180
M4 OHO107J 31:248 DGMT=260:17:28: 01 GND=260:1728:01

\- _
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Practice Feedback

2. You want to delete parameters V45T0320A and
V45T0330A from the Universal Plot shown be-

Tow. Alter the V40 menu to delete these
parameters.

T A

V4ot
002/RT TLA UNIVERSRL PLOT (CONTROL DATR) MENU HSK 1818
PLOT RATE 60__ »
" Y2 ¥3 Y4
COMMENTS 7 FC 3 STACK T 9 FC 3 CNDSR T o FC 3 CL RTN s FC 3 PRESS 7/ »
PARAMETER NUM. / DELETE s DELETE 1+ U4STO345R » U4SPO347R 7/ »
SCALE POS.(L/R) 7 L s ' Ly Ly R7
SCALE UALLES: Y LEFT Y RIGHT
HAXTHUN 7 250 v 80 s NOTE: 4.70 DELETE R PARAMETER
HININUN Si_______ v 40 ) PLACE THE WORD DELETE
' IN THE PARAMETER NUN.
CALCULATE (2/3) FIELD.
INTERIN URLUES: 3 2,70 DELETE A COMMENT
: PLACE THE WORD DELETE
X SCALE INPUTS: IN THE COMMENT FIELD.
PARAMETER NUN,  M4OHO107J_ »
SCALE VALUES: NOTES:
HININUN v 4.NIN SCALE APPLIES TO NON-TIME PARAMETERS
HAXIHUN % 2.MAX SCALE APPLIES TO NON-TINE PARAMETERS

- _J
(o

wobare 148%%c pornt §F sirdBIP NR-48 RT18181818 €1

FC 3 STACK T FC 3 CNDSP T FC 3 CL RTN FC 3 PRESS
Vw5T0320A =XL V4S5T0330A =0L V45TO3%SA =4+L V4SPO3%TA =AR

205.14%8 149.157S e%.177S 60.%00S
250 80
200 70
156 PRCY o S
100 50
| S9N
se %o :
@ 60 120 180
MeOHO107J - . .31:2%8 . OGMT=260:17:28:01 GND=260:1728:01

_
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.?fCHANGING SPECIAL COMPUTAT20N~CONSTANT ENGIN€ERING UNIT VALUES

. CHANGING SPECIAL COMPUTATION TIME CONSTANT

 SELECTING MAJOR FUNCTION FOR DISPLAY 1350

. CHANGING VARIABLE PARAMETER 1D
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SEGMENT 11

DRAWING REFERENCE LINE ON UNIVERSAL PLOT USING V41,
TLM UNIVERSAL PLOT (NOMINAL DATA) MENU

OBJECTIVE:

You will draw a reference line on a Universal Plot display using both data point
pairs and polynomial coefficients.

SEGMENT INTRODUCTION:

The V41, TLM Universal Plot (Nominal Data) Menu, is used to define a reference
line on a Universal Plot display. This can be done by entering X and Y data
point pairs or polynomial coefficients depicting the desired line. This segment
discusses the procedure for defining a reference line on the UP using data point
pairs.
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Learning Statement

Segment 11

PURPOSE

The drawing of a reference line/curve can aid you
in reading a Universal Plot. The reference
line/curve can be drawn to a maximum or minimum
value for a parameter, a critical limit, other con-
figuration.

FUNCTION OF MENU DATA FIELDS

MSK 18

These two digits, from 01 to 50 inclusive,
specify the DTE DISPLAY on which the reference
line is to be plotted.

SCALE (L/R/D/C)

This one character data field is used to specify
whether a reference line is to be added, changed
or deleted.

e L = Plot the reference 1line against the Y
LEFT scale defined on the universal plot.

e R = Plot the reference line against the Y
RIGHT scale defined on the universal plot.

DATA POINT PAIRS

These thirty data fields are used to specify the
coordinates or points defining the reference
line. Each field can have 1 to 15 digits
floating point including both sign and decimal.

If the SCALE field contains an L or R the data
points must be paired, with a minimum of two
pairs.

COEFFICIENTS

These six data fields are used to specify the
coefficient of a polynomial equation defining
the reference line.

REFERENCE LINE CHARACTERISTICS

A Universal Plot can have only one reference
line/curve. This unbroken 1line may start and end
at any point on the plot. This T1ine may be
referenced to either Y scale. The illusion of
multiple 1lines can be achieved by concealing
port:gns of the reference line behind grid lines or
itself.

-

15 ——-—-:ES‘-=::-'

~

TSR

102/RT TLM UNIVERSAL PLOT(NONINAL DATR) MENU MSK 18307,
SCALE (L/R/B/C) LUy L/R = ADD NOMINALS: B =DEL NOMINALS: C = CHG NOMINAL!
NOTE: IF X PRRAMETER IS R TIMES INPUT X POINTS IN NINUTES |

DATA POINT PARIRS

NO X UALLE Y URLUE - N0 X URLLE Y VALLE

i1 y 750 y 02 2 y 850 '

03 3 s 950 y 04 4 y 850 '

0 3 y 790 s 06 6 y 5600 '

07 7 y 660 s 08 8 s 750 ]

09 9 y 600 y 18 ' k y

i1 ‘ ' y 12 ' 3

13 AN ’ y 14 \ ’ \ '

g /

_xr
e N

1
OR: UP T0 6 COEFFICIENTS FOR A 4ST TO STH DEGREE POLYNOMIAL.

COEFFICIENT R(®) s COEFFICIENT ACL) s
COEFFICIENT RC2) s COEFFICIENT R(3) 3
COEFFICIENT R(4) s COEFFICIENT A(S) A |
= \\
Sy
k\\__¥ -~.~. e ———— — — — — --:::l=..‘-'
LE&X;E 1/10§EC POINT 1814 g¥¢£’£¥%9N0H= RT 18301836 61
L HE REG P C HE REG P R HE REG P P HE REG P
V41P125%C =XL V&1P115%C =0L V%1P135%C =+L V#1P1605A =AL
748.000 748.000 7%+8.000 748.000
1000
87s
750
625
500
L] 3 é 9
MOoHO121J 8:59 OGMT=258:12:00: 0% GND=258:12:00:03

\_ _J

Drawing Reference Line
on Universal Plot

PROCEDURE

1. Call blank V41, menu from MOC or diskette.

2. Enter desired MSK number.

3. Enter L or R as desired.

4. Enter DATA POINT PAIRS or COEFFICIENTS.
NOTE

Data is entered from left to right.
Use of data point pairs and coeffi-
cients are mutually exclusive. If both
are input only the point pairs will be
used.

5. Make hard copy of Universal Plot display if
desired.

6. Transmit to MOC.

7. Verify reference line drawn on applicable Uni-
versal Plot.

NOTE

Submit data to computer T™M on JSC Form
559 (segment 9)to draw a nominal Tine
on a universal plot.

NOTE

When a V41 menu is entered the plot
will stop, clear and display the new
reference line. The Universal Plot
must then be restarted.




Supporting Data

In the X and Y point pairs and coefficients, if you are using a whole number, a
decimal point is not needed. Only negative signs need be indicated.




Practice

Given the following UP display, fill out the V41 MED menu below to draw a nomin-
al line depicted by the given data point pairs for MSK 1828. Use the Tleft

scale.
X Y
(1) 0 2000
(2) 38.57 2160.7
(3) 77.14 2321.43
(4) 115.71 2492.88
(5) 154.28 2642 .86
(6) 192.85 2739.86
’ (7) 231.42 2750.00
(8) 270 2669.64
(9) 308.57 2589.728
- (10) 347.14 2455.36
U4is
002/RT TLM UNIVERSAL PLOT(NOMINAL DATA) MENU MSK 18__
‘ SCALE (L/R/B/C) _ s L/R = ADD NOMINALS: D =DEL NOMINALSS C = CHG NOMINALS
NOTE: IF X PARAMETER IS R TINE: INPUT X POINTS IN HINUTES
. DATA POINT PAIRS
ND % VALUE Y VALUE N0 X URLLE Y VALUE
M ’ y 02 y '
K] ' ) 04 ' y
85 ’ y 06 ’ i
L 14 ’ y 08 ' ’
(3] ’ s 10 ’ )
i1 ’ y 12 ' '
13 y y 14 ! ’
15 [] /
ﬂl; Up 10 6 CﬂfFFlCIEITS FOR A 4ST TO STH BEGREE POLYNOMIAL.
COEFFICIENT AC®) » s COEFFICIENT R(1) ’
COEFFICIENT A(2) s COEFFICIENT R(3) ’
COEFFICIENT AC4Y s COEFFICIENT A(3) VA |

ENTER PH FOR PERMANENT HED

® _ Y

TD103-2 A111,Al114 11-4
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Practice Feedback

Given the following UP display, fill out the V41 MED menu below to draw a nomin-

al line depicted by the given data point pairs for MSK 1828.
scale.

Use the Tleft

X Y
(1) 0 2000
(2) 38.57 2160.7
(3) 77.14 2321.43
(4) 115.71 2492 .88
(5) 154.28 2642 .86
(6) 192.85 2739.86
(7) 231.42 2750.00
(8) 270 2669 .64
(9) 308.57 2589.28
10) 347.14 2455.36

( V4is
002/RT TLH UNIVERSAL PLOTC(NOMINAL DATA) MENU HSK 182%

SCALE (L/R/D/C) L s L/R = ADD NOMINALS; D =DEL NONINALS: C = CHG NONINALS
NOTE: IF X PARANETER IS R TINES INPUT X POINTS IN NINUTES

BATAR POINT PRIRS

NO % VALUE Y VALUE N0 X VALUE Y VALULE
[} Q y _2000 y 02 38.57 y _2160.7 '
03 77.14 s _2321/.43 y M _115.7) y _2492.8% ’
85 [54.28 ) _2642. 36 1 06 192 385 ) _2739.86 ’
" 23].42 3y _2750.00 y 08 _270 v _2669.64 s
09 308.57 y _2589.28 v 10 _347./4 Y __24355.36 y
{1 ' y 12 ' '
13 ’ y 14 ' '
15 ’ /
' .
OR: UP TO 6 COEFFICIENTS FOR A 4ST TO STH DEGREE POLYNOMIAL.
COEFFICIENT AC8) » ____ 5 COEFFICIENT ACL) ’
COEFFICIENT A€2) ___ 4 COEFFICIENT R(3) ’
COEFFICIENT AC4Y ____ 5 COEFFICIENT A(S) A |

O ENTER PH FOR PERMANENT MED

\_

TD103-2 All1,Al14 11-5




12. DELETING/CHANGING A REFERENCE LINE ON UNIVERSAL PLOT

| 13. UNIVERSAL PLOT REFERENCE LINE AND CONTROL DATA INTERACTIONS

| 14. CHANGING SPECIAL COMPUTATION-CONSTANT ENGINEERING UNIT VALUES

 15. CHANGING SPECIAL COMPUTATION TIME CONSTANTS

 16. SELECTING MAJOR FUNCTION FOR DISPLAY 1350

ﬁA17;j;cnanaxNa‘ﬁiaiAéCt*pARAnErsa:i,_

| 18. USING MCC CALIBRATION DATA BOOK o

. CHANGING THE CALIBRATION CURVE

). _rnxxrrs e

SPEC!AL AND SUPER THRIFT PRODUCT»RfQUEST?

:CONFIGURATION OF THRIFTS
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SEGMENT 12 ‘

DELETING/CHANGING A REFERENCE LINE ON UNIVERSAL PLOT
OBJECTIVE:

Delete or change a nominal Tline on a UP display using V41, TLM universal plot
(nominal data) menu.

SEGMENT INTRODUCTION: ‘

Previous segments discussed procedure for defining a nominal line on a UP display
using data point pairs and polynominal coefficients. This segment presents
procedures for changing a previously defined nominal line using data point pairs or
polynomial coefficients and the procedure for deleting the nominal line entirely.

TD103-3 Al12 12-1




Segment 12

Learning Statement Part 1

FUNCTION OF
MENU DATA FIELDS

SCALE (L/R/D/C)

This one character data field is used to specify
whether a reference line is to be added, changed or

deleted.

e D
e C

n

A1l other

Delete the existing reference line.
Change the existing reference line data
point(s) or coefficient(s) as speci-
fied.

data fields have been covered in a pre-

vious segment.

a )

V41§
V' aan

002/RT TUM UNIVERSAL PLOT(NONINAL DATR) NENU HSK 18287

SCALE (L/R/D/C) D"y L/R = ADD NONINALSS B =DEL NONINALSi C = CHG NONINALS
NOTE: IF X PARAMETER IS R TINEF INPUT X POINTS IN WINUTES

BATA POINT PAIRS

NO.. . X VRLUE Y VALUE NO X VALUE Y URLUE

0179 s 2000 g 02 38.57____ s 260,74
03 77.44 y 2321.43 v 04 145.74_ 9 2492.88 )
05  154.28__ _ y 2642.86 v 06 192,85 s 2739.28_______
07 231.42 y 2790 g 08 370 9 2669.64________
B9 308.57____ 5 2589.28__ o 10 347.44________ s 2435.36______
11 424.28 y 2244 1 12 ’ ’
13 ' s 14 ’ ’
13 ’ /

]

OR: UP TO 6 COEFFICIENTS FOR A 4ST TO STH DEGREE POLYNONIAL.
COEFFICIENT A(8) / v COEFFICIENT A(1)
COEFFICIENT A(2) » COEFFICIENT A(3)
COEFFICIENT AC4) v COEFFICIENT A(Y)

N - -
L4

ENTER PN FOR PERNANENT HED

___ Y

s 2,

Delete/Change Nominal
Line On UP Display

PROCEDURE

DELETE NOMINAL LINE

. Call a blank V41 menu from MOC or diskette.

NOTE

Delete can be performed wusing
defined/undefined menu.

Enter/verify MSK number of universal plot dis-
play to be altered.

. Enter D in SCALE data field.

. Make hard copy of present display on console

CRT.
NOTE

Any change/deletion transmitted to
MOC will reinitialize display.

. Transmit to MOC.

. Verify nominal 1line deleted from universal

plot.

12-2




Segment 12

Learning Statement Part 2
FUNCTION OF MEN Delete/Change Nominal
A11 other data fields have been covered in Line On UP DiSpIay

a previous segment.

PROCEDURE

CHANGE NOMINAL LINE

1. Call a blank V41 menu from MOC or

diskette.
NOTE
( w Change can be performed using
defined/undefined menu.
ULTER 2. Enter/verify MSK number of Universal
V 4 Plot display to be altered.
002/RT TLN UNIVERSAL PLOT(NONINAL BATA) NENU NSk 1828 %y Ol SRR A B MASE
& 3. Enter C in SCALE data field.
SCALE (L/R/D/C) C v L/R = ADD NOMINALS: D =DEL NOMINALS: C = CHG NOMINALS . . .
NOTE: IF X PRRAMETER IS A TINE: INPUT X POINTS IN MINUTES 4. Enter data point pairs or polynominal
coefficients to be changed.
: BATAR POINT PAIRS NOTE
NO X UALLE Y VALUE N0 X UALUE Y VALUE
0o/ ! 02 ! ! Data point pairs or polynominal
03 ' ' L] ' ' coefficients cannot be entered on same
05 164.80 y 2984.02 y 06 ’ ' menu.
07 ’ y 08 ’ ’
09 i s 10 330,14 y 2354.79 y 5. Make hard copy of present display on
1 , ' 12 - ' § console CRT.
13 ’ y 14 ’ '
&5 . ; NOTE
’ ‘ Any change/deletion transmitted to MOC
OR: UP TO 6 COEFFICIENTS FOR A 4ST TO STH DEGREE POLYNOMIAL. will reinitialize display.
COEFFICIENT ACO) » s COEFFICIENT A1) ’ .
COEFFICIENT R(2) _____ v COEFFICIENT A(3) ’ 6. Transmit to MOC.
COEFFICIENT A(4) s COEFFICIENT A(D) / $ 7. Veri . .
5 ef1fy nominal line changed from
ENTER PN FOR PERNANENT NED universal plot.
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Practice

‘ Fi11 out the V41 menu below to change the following data point pairs on UP MSK 1830.

Change numbers 3 and 4 to:

Number X Y

‘ 3 140.12 1253.75

4 160.8 1149.25

* o A

Vdis
002/RT TLN UNIVERSAL PLOT(NOMINAL DATR) MENU NSK 18__

SCALE (L/R/D/C) _ s L/R = RADD NOMINALS: D =DEL NONINALSi C = CHG NONINALS
NOTE: IF X PARAMETER IS A TINES INPUT X POINTS IN NINUTES

DATA POINT PAIRS

NO % VALUE Y VUALLE N0 X VALUE Y VALLE
" ) y 02 ’ . ’
K] ’ y M ’ ’
5 ’ y 06 ’ ’
I ’ y 08 ' 9
1] ’ y 10 ’ y
i y ) 12 ' )
13 ’ ) 14 ' ’
15 ’ ’
' .
OR: UP TO 6 COEFFICIENTS FOR A 4ST TO STH BEGREE POLYNOMIAL.
COEFFICIENT RCO) » o COEFFICIENT AC1) ’
COEFFICIENT RC2) ___ 3 COEFFICIENT R(3) ’
COEFFICIENT AC4> ____ 5 COEFFICIENT R(5) /7§

ENTER PN FOR PERMANENT HED

\_ Y,

‘ TD103-3 A112
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Practice Feedback

Fill out the V41 menu below to change the following data point pairs on UP MSK 1830. ‘

Change numbers 3 and 4 to:
Number X Y

3 140.12 1253.75

4 160.8 1149.25

o ) ~

V41s
002/RT TLN UKIVERSAL PLOTCNOMINAL DATA) MENU HSK 1839 ,

SCALE (L/R/D/CYC.» L/R = ADD NONINALSS D =DEL NOMINALSS C = CHG NOMINALS
NOTE: IF X PARAMETER IS A TIHES INPUT X POINTS IN NINUTES

DATAR POINT PRIRS

NO % VALUE Y VALUE N0 X VALUE Y VALUE
) s ’ s 82 ' ’
B _1H0.12 4 1253.75 4 W _jgo ¥ y L149:25
5 ’ y 06 ’ ’
" ’ y 08 1 9
09 ’ s 10 ’ )
i1 ’ y 12 ’ )
13 ’ y 14 [ [
15 ’ ’
' .
OR: UP T0O 6 COEFFICIENTS FOR A 4ST TO STH DEGREE POLYNOMIAL.
COEFFICIENT RCOY » v COEFFICIENT A(1) ’
COEFFICIENT RC2) _____ s COEFFICIENT RA(3) ’
COEFFICIENT AC4 v COEFFICIENT A(S) VA |

ENTER PH FOR PERMANENT HED

TD103-3 Al12
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Practice

‘ You want to delete the nominal line on MSK 1827 UP display. Fill out the V41
menu below to do this..

a )

~
U4is
002/RT TLM UNIVERSAL PLOT(NOMINAL DATA) MEHU HSK 18__

SCALE (L/R/B/C) _ » L/R = ADD NOMINALSS B =DEL NOMINALSi C = CHG NOMINALS
NOTE: IF X PARAMETER IS A TINES INPUT X POINTS IN WINUTES
DATA POINT PAIRS
N0 % VALLE Y UALLE N0 X VALUE Y VALLE
[} ] ’ y 02 ’ s
[} s y M ’ ’
[} ’ y 06 ’ ’
" ’ s 08 9 ’
03 ’ v 10 ’ )
i ' y 12 ' y
13 ’ ) 14 ’ ’
13 ’ /
' .
OR: UP TO 6 COEFFICIENTS FOR A 48T TO STH DEGREE POLYNOMIAL.
COEFFICIENT ACO) » s COEFFICIENT A(4) ’
\ COEFFICIENT AC2) ____ s COEFFICIENT R(3) ’
| COEFFICIENT AC4d 5 COEFFICIENT A(S) A |
ENTER PN FOR PERMANENT MED
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Practice Feedback

You want to delete the nominal line on MSK 1827 UP display.
menu below to do this.

Fill out the V41

~

Vit

002/RT TLH UNIVERSAL PLOTCNOMINAL DATA) MENU

NOTE: IF X PARAMETER IS A TINES INPUT X POINTS IN WINUTES
BATA POINT PRAIRS

NSK 1827 »
SCALE (L/R/D/C)DD s L/R = ADD NONINALS: B =DEL NOMINALSS C = CHG NONINALS

ENTER PH FOR PERHANENT HED

NO % VALUE Y UALUE N0 X VUALUE Y VALUE
0/ v » 82 ' 9
03 ’ y 04 ’ ’
[ 5] ’ y 06 ’ ’
" ’ y 08 ' s
09 ’ y 10 ’ )
i ’ y 12 ’ y
13 ’ y 14 ’ ’
15 ’ /
' .
OR: UP TO 6 COEFFICIENTS FOR A 4ST TO STH DEGREE POLYNOMIAL.
COEFFICIENT ACO) 7 » COEFFICIENT A(1) ’
COEFFICIENT A(2) s COEFFICIENT RC¢3) 9
COEFFICIENT A4 s COEFFICIENT ACD) 7 §
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SEGMENT 13
UNIVERSAL PLOT REFERENCE LINE AND CONTROL DATA INTERACTIONS

OBJECTIVE:

State the effects to the nominal line when a change has been made to the X and Y
scale, (on a universal plot) and make corrections as necessary.

SEGMENT INTRODUCTION:

The previous four segments covered inputing data to configure the universal plot,
using both the V40 and V41 menus. This segment covers the interactions of the two
menus and corrections necessary to be taken to clear problems arising from the
inputs.

TD103-3 A112 13-1




Learning Statement

Segment 13

Effects of Up Control Data Changes on

Defined Reference Lines

DESCRIPTION OF
V40 MENU INPUT

EFFECT ON
REFERENCE LINE

CORRECTIVE ACTION

USING V40 MENU

USING V41 MENU

1.

Deleting a Y scale
against which the
nominal Tline is
plotted

. Changing plot rate

when the X parameter
is time.

. Changing the Y

scale.

. Changing the X scale

when the X parameter
is a floating point

Reference line
deleted. Display
of UP will
indicate PLOT MED
ERROR. UP cannot
be restarted until
corrective action
has been taken.

If the rate is
increased, the
reference line
will decrease in
length. If the
rate is decreased,
the reference line
will increase in
length.

Depends on refer-
ence line and
magnitude of
changes made to
the Y scale..

Change to refer-
ence line. De-
pends on reference

Enter new Y scale
values with
parameter.

Change plot rate
back to original
value.

Redefine scale as
appropriate.

Redefine scale as
appropriate.

Delete
reference line.
Change scale
reference.

NOTE
Reference line
redefining may
be necessary.

Redefine
reference line.

Redefine
reference line.

Redefine
reference line.

parameter. line and magnitude
of changes made to
the X scale.
TD103-3 13-2




Supporting Data

You may recall from the previous segments that the nominal line on the universal

plot is input using the V41 menu.

The scale selected on the V41 menu is the Y scale

input by the V40 menu. If the Y scale input by V40 is deleted, a MED PLOT ERROR, as

shown below, will be disp

layed.

)

' e
Ugh/xff }ééogﬁc POINT scl;";‘!‘:: u IX\IUH=L 1A 1c
MN A VOLTS MN B VOLTS MN C VOLTS
V76V0100A =XR V7&6VO2CT A =0OR V7ISVO30060A =+R Ly
.o
PL
MED
ERROR
30 /
20 /
10/
Y
° 120 240 360
MY OHB S 07 OGMT= GND=

_

The UP cannot be started or cleared by the SMEK. The scale selected on the V41 menu
must be changed or another Y scale must be input on the V40.

If the X or Y scale, or the plot rate input by the V40 menu is changed, the UP

nominal line will be distorted.

inputting a new V41 menu.

TD103-3 Al112
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Supporting Data

The display shown below illustrates the effect on the reference 1line when the
plot rate is doubled. The solid line represents the reference line before the
plot rate is changed. The broken Tline represents the reference line after a

60 120
MOONDLOTJ O@NTs -
MT! iﬁe&c POINT squ.lazimma 18214
o A& VOLTS M 8 VOLTS MN C VOLTS
IT6V0100A SXR V76VO200A =0R V76VO300A =eR -
L1
\\
\ /«
\ s\
P —x—7 A
. \/ AU A
v \ 11\
\VZER
z0 ¥ %
\
\
‘\
10 X
\
‘ \
\
° \ .
120 2% 360
HIOHOL0TJ oanTs [ .

doubled plot rate has been entered on menu V40.

QP-1821
SITE NOM=R

MWN C VOLTS
=0R V76Ve300A

&,‘AITE 34‘3&(: POINT

®u A YOLTS MN B VOLTS
Téve100a =XR V76V0200A

24R

18214

=4

*e

" \/

\

\

190

~

TD103-3 A112
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Supporting Data

The display shown below illustrates the effect on the reference line when the Y
scale has doubled. The solid Tline represents the reference line before the Y
scale is changed. The broken line represents the reference line after the range

of the Y scale has been doubled.

e 1% sorer H7E1820 18214

® A& VOLTS M B VOLTS MN C VOLTS
MévVe100A =XR V76VO200A =0R V76VE360A =4R =4

*e

. Y

®
HOGHDL 0TS o@nTs . @i

P-
ohvre 3(1%c pornr s e 182 n 18218
W AVOLTS NN B VOLTS M C VOLTS
7éVe100A sXR V76VO200A 20R V746VO306A 24R ETY
&
&0
P

. <

HOONOL0TJ

TD103-3 All12
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Supporting Data

‘ The display shown below illustrates the effect on the reference line when the X
scale has been doubled. The solid line represents the reference line before the X
scale has been changed. The broken 1line represents the reference line after the

doubled X scale has been entered on the V40 menu.

® s - -

Uw'l Sﬁeic POINT S?e!.‘821mn=ll 18214

MN A VOLTS "N 8 VOLTS "N C VOLTS
VI6V0100A =XR VT74V02004 20R VT6Vvo300A zeR . =4

(1]

IIEV/AN
\

10

120 4
D= 190

53

_ ‘ .

e % pornr  f7E 182! o 1821A

™A VOLTS M B VOLTS MN C VOLTS
IT6V0100A =XR V76V0200A sSOR V76VO300A seR =8

L ]

\
\
\\
20 X
\
\
\

°
#6363 168C oanTs

‘ TD103-3 Al12
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Practice

ITEM 1

Use the V40 and MSK 1841 shown below to answer the following questions.

QUESTIONS:

ANSWERS:

1. Can plot be initiated?

2. State the three ways to correct the above situation.

1.
2,

-

U40d

PLOT RATE 120, »

CONMENTS
PARANETER NUN. 7 U76V0100R

NININUN 0

103/R7 TLN UNIVERSAL PLOT (CONTROL DATA) MENU

1
/NN A VOLTS o MN B VOLTS » MN CVOLTS » WID HN A AMP /

SCALE POS.(L/R) 7 R » R R s L7
SCALE VALUES: Y LEFT 1 RIGHT
HAXIHUN 7 100 s 49 v NOTE: 4.T0 DELETE A PARAMETER

~

HSK 1841

Y2 3 Y4
v U76V0200R » U76VO30OA »  DELETESSR / »

y 0 / PLACE THE WORD DELETE

CALCULATE (2/3) 4
INTERIM VALUES: 3

X SCALE INPUTS:

SCALE VALUES:
NININUM
HAXINUN

V40 (THNCPHEDINSK NO. 1841

-

PARANETER NUN.  N4OH)LOZJ_ »

_ $ 2,MAX SCALE APPLIES TO NON-TIME PARAMETERS

IN THE PARAMETER NUN.
FIELD.

2,70 DELETE A COMMENT
PLACE THE WORD DELETE
IN THE COMMENT FIELD.

NOTES: ~
v 1.MIN SCALE APPLIES TO NON-TIME PARANETERS

NONINAL SCALE DOES NOT MATCH Y LEFT/RIGHT

-

_

V.
uEhnTE }4&0?5‘: POINT s?',‘!g ue ll\lClH=L 1a41c
MN A VOLTS MN B VOLTS MN C VOLTS
V76V01006A EXR V76VOIT A *OR V76V0O300A =+R s
L X4
PL
MED
ERROR
30
20
16
-]
) 120 2%0 360
MYOHOIOTJ OGMT= GNDs
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Practice Feedback

‘ ITEM 1

Use the V40 and MSK 1841 shown below to answer the following questions.

QUESTIONS: 1. Can plot be initiated?
‘ 2. State the three ways to correct the above situation.
ANSWERS: 1. No, the plot will not start until error situation is
corrected.

2. Three ways to correct situation:

a. Delete the reference line using V41 menu.

e b. Change the scale reference using V41 menu.
c. Enter a new parameter and assign it to the Y right/left
scale.
‘ U404 :Eb’XT:Dngéozcc PglN'l scl;tr‘g ue rlqcu-c=:. 18l e
A Vi MmN VOLTS MN C VYOLTS
103/RT TLN UNIVERSAL PLOT (CONTROL DATA) MENU NSK 1841 VISTOIBSN  EXN TERAVQGELEm O MIGEGAREN  =al e
L X-]
PL
PLOT RATE 120_ »
11 12 13 14 MED
CONNENTS / NN A VOLTS + MN B VOLTS o NN CVOLTS » MID NN A ANP / » ERROR
PARAMETER NUM. ~ UT6VO100R 4  U76V0200R s U76VO300R +  DELETESSA / 4 30
SCALE POS.(L/R) 7/ R » Ry Ry L7y
SCALE VALUES: Y LEFT Y RIGHT
MAXINUN 7400y 46y NOTE: 4.T0 DELETE A PARAMETER ’
NININUN 0 v 0 / PLACE THE WORD DELETE
IN THE PARANETER NUN.
CALCULATE (2/3) FIELD.
INTERIN UALUES: 3 2,70 DELETE A COMMENT
PLACE THE WORD BELETE 10
X SCALE INPUTS: IN THE COMMENT FIELD.
PARANETER NUN.  N4DHRLO7I_ »
SCALE VALUES: NOTES:
NININUN v 1. NIN SCALE APPLIES TO NON-TINE PARAMETERS &
HAXINUN  § 2.MAX SCALE APPLIES TO NON-TIME PARAMETERS ° 120 2%0 366
NeOHOIO7J OGMTs= GNDs=
V40 (THNCPMEDINSK NO. 1844 NONINAL SCALE DOES NOT MATCH Y LEFT/RIGHT
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Practice

ITEM 2

Questions: 1. Assume the plot rate 1is being
changed from 3 to 6 on the UP shown

below. Select the example, shown on
the right, which most closely

i1lustrates the result?

2. What two ways can be used to correct
this situation?

Answers: 1.

UP-1826
&‘XTE y}egﬁc POINT SITE NOM= 1826
T PHR LVL CPHMR LVL CM C PC C GHZ OUT P
V1G3108C =XR VIOUI9¥BC  =OR E%1P1023B  =+L Ve1P1160A

AL

3500 110

gﬁ

6
oaMT=

18

MTE ygegtc POINT

~

_J

UP-1826
SITE NOM= 1826A
T PWR LVL C PHR LWL CM C PC C GHZ OuT P
Wi1G310SC =XR VIOUL19%8C =0R E%1P1623B  =+L VNiP1166A  =AL
3500 116
3000 %3 \/\
2800 S
2000 8 \
18500 se
) 6 12 18
MOHD121J oGMT= GNDs
FV_ /10 UP-1826
UDRATE L &C POINT SITE NOM= 1826
T PHR LVL CPHWR LVL CM C PC C GHZ out P
W1G310SC =XR V9OULIS8C =OR EW1P1023B  =+L VViP1160A  =aL
39500 116
3009 98
o \/ /\
2000 és
1960 59
) 6 12 18
MOONO128J OGMT= GNDs

~

\_

FsV_ /16 UP-18
UDRATE 6 &C POINT SITE 26 NOM= 182¢A
T PRR LVL CPMR LWL CM C PC C GHZ OUuT P
Y1G3108C =XR V9OUL19%8C =0R E%1P1023B  =+L VeiP11646A =aL
3%09 110
3000 ”
2800 ) \
2000 e \
1500 S0
0 6 12 18
MYOMNOL12J OGMT= GNDs
sV 310 P
UORATE le Ztc POINT Sli|TE IEEs NOM= 182¢A
T PHR LVL CPWR LVL CM C PC C GHZ OuT P
W1G310SC =XR V9OUL19%BC =0R E%1P1023B  =+L VeiP11646A  =AL
3500 110
3606 L]
2800 ) \
2000 69
19500 se
(] 6 12 18
HYONO123J oGMTs GNDs
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| Préctice Feedback

Questions: 1.

2.
Answers: 1.
2.

ITEM 2

Assume the plot rate is being
changed from 3 to 6 on the UP shown
below. Select the example, shown on
the right, which most closely
illustrates the result?

What two ways can be used to correct
this situation?

Change the plot rate back to the
original value.

Redefine the reference line.

-

UP-1826
e V1% pornr  STTE Cwoms 12
* PHR LVL CPMR LML CM C PC C GH2 Out P
WIGI10SC =XR VIGUIMBC =OR EW1P10238  =+L VMIPL1160A  =aL
3500 116
880 9%
2800 00 \
" 2000 68
1888 9
) 6 12 18
1HeNe124J oM Ts GND=

~

_J

3 P-
w‘Xm 3/%9&‘: POINT SLI'TE 1826 NOM= 1826
: PHR LVL CPMR LWL CM C PC C GHZ our P
WiG310SC =XR VIOUL9BC =0R EW1P1023B  =+L Ve1P1166A  =AL
3500 110
3689 L] \/\
2800 %) \
" ze00 43 \
1800 30
Y 3 12 18
HYOMD123J oaMT= GHD=
3 % uP-1
w‘XTE Le&c POINT SITE 826 NOM= 18260
: PHR LVL CPHMR LV CM C PC C GHZ OuT P
Y01G3108C =XR V9OUL9%BC =0R EW1P1023B  =+L VeiP1160A =AL
3900 110
308 b=
" 2000 48
1889 %0
) 6 12 18
MnooN0124J oGMTs GND=

~

~

~

F )
Sare 3198 ¢ pornt ofe 026 1826
T PHR LVL CPMR LML CM C PC C GH2 OUT P
W1G310SC =XR VIOUI9MSC =OR EV1P10238  =+4L Ve1P1160A  s4L
39509 110 e
sese 98
2800 89 \
“ze00 48 \
1800 0
9 6 12 18
HooN0121J oGMTs @D
£ k%% UP- -
W‘XTE 169&(: POINT SITE 1826 NOM= 18268
s PHR LVL CPMR LWL CM C PC C GM2 OUT P
W1G310SC =XR VOOULIABC =0R EV1P10238  =+L Ve1P11640A  34L
39590 110
Je0e 98
2800 20 \
" 2000 68 \
19500 26
Py 6 2 18
MOOMND123J oGMTs GNDe

~
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Practice

Questions: 1.

® -
Answers: 1.

2

ITEM 3

Assume the Y scale is being changed
from 50-110 to 0-220 on the UP shown
below. Select the example, shown on
the right, which most closely

jllustrates the result?

what two ways can be used to correct
this situation?

-

S PHR LVL
V01G3108C

uF)R/XTE y}e&C POINT SLIJTE NOM=

3500 140

P-1826 1826A

C GHZ out P

CPWRLVL CM C PC
=+L VeiP1166A

=XR V90U19%8C =0R E%1P10238

AL

3
oGMTs

[

~

/16 uP-
UDRATE 3 &C POINT SITE 1826 NOM= 1826A
T PHR LVL CPHMR LVLCM C PC C GHZ out P
YWi1G3108C zXR V9OUL9%8C =0R E%i1P10238B s+L VeiP1166A AL
3500 220
3660 165 \\\\\\\\\\\\\
2800 116
2000 55
1800 <]
® 3 é 9
HooNne124J O@GMTs GND=
£V 10 UP-1826
UDRATE } &C POINT SITE NOM= 18264
*PWR LVL CPWMR LVL CM C PC C GHZ Qut P
Wi1G3108C =XR VIOUL N EC =0R E%i1P10238 =+l VRLIP11606A AL
3500 220
3000 165
2800 110
2000 55 \
1800 o
o 3 é 9
1e0N0123J o@Ts ferived

_/

&

~

UP-18
UDRATE yie&c POINT SITE 2% NOM= 18269
*PHR LVL CPNR LVL CM C PC C GHZ Out P
VW1G31608C 3XR VIOUL9BC =0R EW1P10238  =+4L VeiP1160A  sAL
3800 220
3606 165
2800 116 \\
2000 55 \\\\
1800 e
0 3 é ]
MeeN0123J o@MTs anp=
FV._ Y10 UuP-
UDRATE l &C POINT SITE 1826"0": 1826
S PHR LVL CPNMR LVL CM C PC C GHZ Out P
W1G3108C =XR VIOULIBC =0R EV1P1623B  =+L VeiP11646A =34AL
3500 220
3886 165
200 110
' ze00 5s
1889 [
3 6 ?
He0Nr0328J oaMTs @BNDs

~
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Practice Feedback

Questions: 1.

Answers: 1.

ITEM 3

Assume the Y scale is being changed
from 50-110 to 0-220 on the UP shown
below. Select the example, shown on
the right, which most closely
j1lustrates the result?

What two ways can be used to correct
this situation?

Redefine the scale as appropriate.

Redefine the reference line.

[

l&/xl't y;e&C POINT SITE NOM=
=XR V9OUL198C

UP-1826 1826A

C GHZ OUT P
4L VO1P1160A

CPWR LVL CM C PC
=0R E%1P1023B

4L

P PHR LVL

V01G3108C
3300 110
T
2800  ©@
ze00 &8
1900 90
1o0Mn0L23J

80

3
o Ts

~

_J

/16 UP-
UDRATE } &C POINT SITE 182¢ NOMN= 18264
S PHR LVL CPMR LVL CM C PC C GH2 out P
WiIG3I108C =XR V9OULMBC =SOR EV1P10238  =+L VeiP1160A saL
%00 z”W
2609 165
2800 116
" zee6 55
1800 ]
® 3 é 9
1Ho0N0124J o@T= GiDe
FsV UP-1826
UDRATE yle&C POINT SITE NOM= 18264
S PWR LVL CPHMR LW CH C PC C GHZ OUT P
WiG3108C =XR VIOULEC =0R EW1P16238  =+L VeiP1160A =AL
3500 229
seeo 165
2800 116
2000 5S \
1800 <]
® 3 6 ?
1neON0128J OGNT= @ps

~

a4

\_

uP-1826 18264

UDRATE V1% pornr SITE NOM=

S PHR LVL CPMR LVWLCH C PC C GHZ our P
WIGI108C =XR V9OULIINEBC 30R EWIP10238  =4L VeIPL1160A  sAL
3500 220 '
3000 165
2800 110
| zeee 5s \
1886 ]
. ® 3 é 9
He0N0124J oamTs Ggs

~

-

UP-1826 18264

UDRATE 3/}9&(: POINT SITE NOM=

T PWR LVL CPMR LML CM C PC C GHZ OUT P
WiG3108C 3XR V9ULFBC =0R EW1P10238  =+L VNIP11640A 34l
3%00 220
3000 s
2800 110
" zews ss
1800 -]
3 6 °
eNes24J oanMTs o)

13-12



.

Practice

guestions: 1.

Answers: j

ITEM 4

Assume the X scale is being changed
from 0-9 to 0-27 on the UP shown
below. Select the example, shown on
the right, which most closely
illustrates the result?

What two ways can be used to correct
this situation?

2
2] uP-1831
uF &ITE 3/5 &C POINT SITE NOM= 1831A
LPN HE TOD CPN HE TOD RPN HE TOD ET TOD
M10G38e8T =XR ME9G3IBOOT =OR M11G3B6OT =+R MO2G3116T  =AL
8ss i120e
ase 90e
[ 2 ] 1]
®e 300
838 ®
® 3 P .
MoOHO1Z3J OGNT= GND=

Fo_ )8 P-183
Fé¥re 1% porn ofTe 193 e 1831A
LPN HE TOD CPN HE TOD RPN HE TOD ET TOD
M10G3866T =XR MOIG3IBAAT =0R M11G3BAOT =+R MOZG3116T  =AL
8ss 129@r [
ese 900
S 600 /\ /\
™o 300
a3s e
* : 18 27
HeOHO121J oGTs D=
FoV P-
e 3/1%%c pornt e 183 e 1831A
LPN HE TOD CPN HE TOD RPN HE TOD  ET TOD
M10G3868T  =xR MO9G3BOOT =OR M11G380OT =+R MO2G3110T  =aL
gss 1200
gse Yoo
s 600
™o 300
a3s o
0 9 18 -
MHYOH0121J OGNT= GND= !

JbhaTE 319 pornt 17 183! o

18318

LPN HE TOD CPN HE TOD RPN HE TOD ET TOD
M10G38e6T =XR MO9G3BOOT =OR M11G3BOOT =+R MO2G3110T  =AL
858 1200
@se vee /\ B
C U )
a3s ®
9 18
MoON0121J oGMT= GND= 27
F/V. 3718 P-183
e /1% pornr ofre 1831 one 18314
LPN HE TOD CPN HE TOD RPN WE TOD  ET TOD
M10G3868T =XR MO9G3800T =0R M11G386OT =+R MO2G3110T  =aL
gss 1200
sse 96e
™S 600 /\ /\
e 300
a38 L]
¢ ? 18 =y
MooHe121J OGNTs e
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Practice

Feedback

Questions: 1.

Answers: 1.

ITEM 4

Assume the X scale is being changed
from 0-9 to 0-27 on the UP shown
below. Select the example, shown on
the right, which most closely
jllustrates the result?

What two ways can be used to correct
this situation?

Redefine the scale as appropriate.

JSedre 1% pornr

UrP-133

o17E 193 e 18314

~

2. Redefine the reference line.
P-
ubbare 319 ¢ pornr f7E 183 e 1831A
LPN ME TOD CPN HE TOD RPN ME TOD  ET TOD
M10G3808T =XR MO9G3B66T =0R M11G3I600T =+R MOZ2G31106T =AL
gss 1200
(-1} 900
™S 600
;e 300
e3s ®
3 P 5
"ooNeL21J oG -

LPN HE TOD CPN HE TOD RPN HE TOD  ET TOD
M10G3BEOT =XR ME9G3BOOT =OR M11G3BOOT =+R MO2G3110T  =AL

g8 xzee[ r

838 300 /\

PA— A /\ /\ /\ /\\

™o 300

a8 °

° 9 18 27

HooM9121J oGNT= GND=
F 3/16 uP-1
Jokdre 34 %c POINT A1 e 18314
LPN ME TOD CPN HE TOD RPN HE TOD  ET TOD
M10G38e8T =XR MO9G3IBOOT =0R M11G3806T =+R MO2G3110T =AL

gss 1260

ase vee

™S 600

™o 300

a8 °

) 9 18 27

noOH0121J OGNT= GND= '

-

P-

JpkaTE ¥18%c pornr o17E 1831 one 1831A
LPN HE TOD CPN HE TOD RPN HE TOD  ET TOD
M10G38€8T =XR MO9G3B0OT =0R M11G386OT =+R MO2G3116T  =4L

gss 1200

ase vee A A

™o 30

L] ®

Q 9 1

"eONH0121J oGHTs 8 27
F ”
ke ¥ 4P&c pornr o172 183! o 1831A
LPN ME TOD CPN HE TOD RPN HE TOD  ET TOD
M10G38€8T =XR MO9G3BGOT  =0R M11G386OT =+R MO2G3110T  =aL

gss 1200

ase 9Jee

™S 00 \ /\ /\

™o 3o

a38 ®

® . 18 Car

nON0123J oanTs GND= '
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14. CHANGING SPECIAL COMPUTATION-CONSTANT ENGINEERING UNIT VALUES

| 15. CHANGING SPECIAL COMPUTATION TIME CONSTANTS

16, SELECTING MAJOR FUNCTION FOR DISPLAY 1350
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SEGMENT 14

CHANGING SPECIAL COMPUTATION-CONSTANT ENGINEERING UNIT VALUES
OBJECTIVE:

Change the constants used in special computations involving analog and floating
point parameters using the V20, TLM Special Computation Constant Change (EU) Menu.

SEGMENT INTRODUCTION:

Many special computations performed by the MOC use fixed values in the equations.
Some of these fixed values, or constants, can be changed by entering new values
with the Megadata terminal. This segment discusses the procedure for changing
these values.
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Learning Statement

Segment 14

MENU DATA FIELD FUNCTIONS

PARAMETER NUMBER

These data fields identify the constant being
changed. The identifying numbers are listed in each
console handbook and/or the level B and C telemetry
requirements.

E.U. VALUE

Specifies the new value of constant identified in the
preceeding data field.

SPECIAL CONSTANT CHANGE DISPLAYS

MSK NO. TITLE

2061 0I MED DSP 1
2062 0I  MED DSP 2
2063 GPC MED DSP 1
2064 GPC MED DSP 2
2065 GPC MED DSP 3

/

208

002/RT TLM SPECIAL COMP CONSTANT CHANGE (EU) HENU

//

_J

y 2
PARANETER  EU PARAMETER  EU
NUNBER VALUE e NUNBER

o
-

- e W W W W W W wm -
- - W W - W w W = -

ENTER PN FOR PERNANENT HED

N W W w W o w w = ow o

<=
o
—
=
m

Changing Special
Computation Constant
Engineering Unit Values

PURPOSE

1. Call a blank V20 menu from MOC or diskette.
. Enter parameter number.

. Enter new constant value.

S own

. Repeat steps two and three for applicable number
of constants.

[3,]

. Transmit to MOC.
6. Verify change on appropriate MSK display.
NOTE
Changes may also be submitted to computer TM on JSC

Form 427. Except for header information, this form
is identical to the V21 menu format.
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Supporting Data

The MOC performs special internal computations to determine system status. Some
constants in various equations can be changed to compensate for variable factors.

For example, APU fuel quantities are derived using several parameters. Some of
these parameters come from telemetry, and some are constants which can be changed.

One parameter in the equation is fuel density, which is in itself a calculation
using the following equation.

RHO = 79.484-0.0315(T+TBIAS)

Where: RHO = Fuel density
T = APU tank surface temp (telemetry parameter)
TBIAS = Temp bias and conversion factor (changable constant)

T BIAS for APU 1 is MO1I1022M which has an initialized value of 459.69.

If this parameter is input using the V20 menu with a value of 465, RHO will become
more negative, causing the calculated fuel quantity to increase.

Additional information for parameters that can be modified within the special
computational processes is defined in the MCC Level B and C Telemetry Requirements.
Constant values can also be changed by submission of JSC Form 427 to Computer TM.
JSC Form 427 is shown on the next page.

TD103-3 Al112 14-3




Supporting Data
SPECIAL COMP
: CONSTANT CHANGE (EU)
CONSTANT CHANGE (TIME)
RTXT INPUT
FROM: TO: COMPUTER T™M
DATE: P-TUBE STA:2-5%
TIME: E—
v20# : .
FLT/OT / TLM SPECIAL COMP CONSTANT CHANGE (EU) MENU
PARAMETER EV PARAMETER EV
NUMBER _ VALUE NUMBER VALUE
/ » . 5
. . 7$
ENTER PM FCOR ?ERMANENT MED
v21#
FLT/DT / TLM SPECIAL COMP CONSTANT CHANGE (TIME) MENU
PARAMETER TIME PARAMETER TIME
NUMBER VALUE NUMBER VALUE
/ o 3 . . I P
. R s W
. A » 3 tr ey
e, i e 8
NOTE: THE ONLY ALLOWABLE TIME FORMAT IS GMT.
ENTER PM FOR PERMANENT MED
V23# B
FLT/DT / TLM SPECIAL COMP RTXT INPUT MENU _
PARAMETER RTXT PARAMETER RTXT
NUMBER VALUE NUMBER VALUE .
/ ’ : : : > . e ® : v !
) . . ) L , :
* : : i : ' ' :I S
ENTER PM FOR PERMANENT MED ___
1SC Fore 427 (Aug 78) NASA<ISE

TD103-3 Al12
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Practice
o

1. Fill out the V20 MED menu below to change the value of MO111022M to 529.590 R.

2. Change the value of MO711022M (APU 1 helium mass loaded) to 0.953261 1bm to
account for volume difference.

1T
002/RT TLN SPECIAL CONP CONSTANT CHANGE (EU) WENU
PARANETER  EU PARANETER  EU
NUNBER VALUE NUNBER UALLE

/

- W W W W W W W @ -
- e W W@ w W w W o W
- wm @ W W W @ W w

W W w W ow ow ow w o

ENTER PN FOR PERMANENT MED
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Practice Feedback

1. Fill out the V20 MED menu below to change the value of MO111022M to 529.590 R.

2. Change the value of MO711022M (APU 1 helium mass loaded) to 0.953261 1bm to
account for volume difference.

vaoe
002/RT TLN SPECIAL CONP CONSTANT CHANGE (EU) MENU
PARANETER  EU PARANETER  EU
NUNBER VALLE NUHBER VALUE
/01110221

MOITIONIM: 957260 »
L )

- - W w W ow -
- e w w w w -

- e wm wm W w o w e
Nw W e W ow ow ow ow o

ENTER PH FOR PERNANENT HED
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CHANGING SPECIAL COMPUTATION TIME CONSTANTS

. SELECTING MAJOR FUNCTION FOR DISPLAY 1350

:ﬁganNGzNG VARIABL& PARAMETER 1

~ USING MCC CALIBRATION DATA BOOK

- ‘ 19.;‘:_5?: -

CHANGING THE CALIBRATION CURVE

‘ 20;;;

THRIFTS

ﬂglgf

SPECIAL AND SUPER THRIFT PRODUCT REQUEST

| 22. RECONFIGURATION OF THRIFTS
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SEGMENT 15

CHANGING SPECIAL COMPUTATION TIME CONSTANTS . ‘
OBJECTIVE:

Change value of time constant used in telemetry special computations using V21
MED menu.

SEGMENT INTRODUCTION: ‘

Some mathematical computations and/or Tlogical computations use a value of time

(time constant) in the computation. This segment discusses the procedure for
changing the value of time constants using V21 menu.
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Learning Statement

Segment 15

FUNCTION OF MENU DATA FIELDS

TIME VALUE

This data field is used to specify GMT time value
used in all subsequent processing.

TIME VALUE -- SDDD:HH:MM:SS:THT

SDD.  Sign (plus or minus) and three digit days

HH. Two digit hours

SS. Two digit seconds

THT. Tenths, hundredths, and
second

thousandths of

SPECIAL CONSTANT CHANGE DISPLAYS

MSK NO. TITLE

2061 0I  MED DSP 1
2062 0I  MED DSP 2
2063 GPC MED DSP 1
2064 GPC MED DSP 2
2065 GPC MED DSP 3

V214
802/RT

PARAMETER  TIME
NUNRER UALLE
7 NOZGL700M_ o -010:23:46:

—

TE
EEERERER

-e

NOTE: THE ONLY ALLOMWABLE

PARAMETER
NUMBER

TINE
UALUE

TLM SPECIAL COMP CONSTANT/CHANGE (TIME) MENU

12,014

—
—
—
—
o
—

- e e e m e e e e

—

TIME FORNAT 15 GHT,

- o wm m m ww m e

N e e e e m e

Ay

\_

Changing Special
Computation Constant
(TIME)

PROCEDURE

1. Call a blank V21 menu from MOC.

2. Enter parameter number assigned to time

constant.
3. Enter GMT time value.
4. Repeat steps 2 and 3 for additional parameters.
5. Transmit to MOC.
6. Verify change on appropriate MSK display.

NOTE

Changes may also be submitted using JSC Form 427.
Except for header information, this form is

identical to the V21 menu format. This form is
shown in supporting data in segment 14.
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Supporting Data

For various mathematical and logical computations it 1is necessary to use a GMT
value. The mission operations computer (MOC), in the process of making these
computations, compares the downlinked GPC times with various forms of ground time
received from different sources.

For example:

GMT(GN) MO1G1700T = M4OHO0208J - V91M1999PX - MO1G1700M - MO5G1700M

Where:

MO1G1700T = GMT (GN)

M40H0208J = Ground receipt time from GN data set overhead
VI91IM1999PX = GN GMT from GN downlist

MO1G1700M = GN bias 1 initialized to 000:00:00:00.000
MO5G1700M = GN bias 2 initialized to 00.00000

If GPC time does not match a particular ground time, adjustments can be input using
the V21 special computation constant change (TIME) menu. By entering appropriate
parameter values for the bias values to the output time equations, the output GPC
times can be adjusted to match the various ground times. Additional information
for parameters that can be modified within the special computational processes are
defined in the Level B and C Telemetry Requirements.
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Practice

Fill out the V21 MED menu below to change the time constant, for M01G1700M to GN
BIAS 1 to day 63, 9 hours, 40 minutes, 30.00 seconds.

o )

L _J

V21t
002/RT TLH SPECIAL COMP CONSTANT CHANGE (TIME) MENU
PARAMETER  TIME PARAMETER  TIME
NUNBER URLLE NUMBER URLUE
(S R S-S SR L N S-S S
e i W e S Y ot ey
— Vot I S S-S SR |
— Y et e " | I S-S S
—_ eV e} | S-S S ST SR |
S-S S S S | I S-S SV )
I S-S STV | IS S-S |
’ H S ’ ) i ’
’ H ’ ’ H ’
’ ’ ' : /

NOTE: THE ONLY ALLONABLE TIHE FORMAT IS GMT,

ENTER PN FOR PERNANENT HED
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Practice Feedback

Fill out the V21 MED menu below to change the time constant, for MO1G1700M to GN ‘
BIAS 1 to day 63, 9 hours, 40 minutes, 30.00 seconds.

o )

y21id
002/R7 TLH SPECIAL CONP CONSTANT CHANGE (TIHE) MENU
PARAMETER  TINE - PARAMETER  TIME
NUNBER VALLE NUNBER URLUE
/MOIGITOOM r+Q63:440:30.00 + v i i_.__

-
N e w W w w ow e e o=

NOTE: THE ONLY ALLOWABLE TINE FORMAT IS GHT.

SR ENTER PN FOR PERMANENT HED

\— )
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SEGMENT 16

SELECTING MAJOR FUNCTION FOR DISPLAY 1350
OBJECTIVE:

Select/change the major function that provides the fault summary message to the
FAULT display, MSK 1350.

SEGMENT INTRODUCTION:

The FAULT display, MSK 1350, shows the twenty most recent fault summary messages
downlinked from the GNC, the SM, or the OPS-zero major functions of the
Orbiter's general purpose computers.

This segment presents the procedure for selecting the major function supplying
messages to the display.
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Learning Statement Segment 16

NCTION OF MENU DATA FIELDS . . s
Fu ( ) Selecting Major Function

RTXT VALVE
This data field is used to specify the desired for Display 1350
fault summary message source. U2t
e GNC. Fault summary messages from guidance PROCEDURE
navigation and control data set. 002/RT TLM SPECIRL CONP RTXT INPUT MENU
° g.t dFia:U]t tsunmary messages system manage- PARANETER RTXT PARANETER RTXT 1. Call a blank V23 menu from MOC or diskette.
men ata set. NUMBER .
7 HL6GO800N g:%f —MNIER__ ME === 2. Always enter M16GOSOOM in PARAMETER NUMBER data °

e 0PO. Fault summary messages from opera- field.

tional sequence 0 data set.

" Ent?r major function code in the RTXT VALUE data
ield.

SELECTING MAJOR FUNCTION FOR DISPLAY 1350

4. Transmit to MOC.

5. Call FAULT display, MSK 1350, to console CRT
display.

- o W o e wm w e
- W W W W W o o

- w w w w e ow W e e
- W W W wwowm w ow ow
- - e e W oo ow
- W e wow W o ow w
Nw @ v @ = - w o -

$ 6. Verify that GNC, SM, or OPO is listed in D/L
data field.

ENTER PN FOR PERNANENT NED
NOTE

Changes may also be submitted using JSC Form 427.
E)fcept for header information, this form is iden-
k tical to the V21 menu format. This form is shown

in supporting data in segment 14.

FAN 1,102 FAULT RT13561350 A
OGMT 92:15:56:56 OMET 1:04:26:56 SITE BDA OI 1é% .GN 023
RGMT 92:15:56:55 ' D/L SM GPC ID 1 SM BF 013
CRT ID FAULT GPC ) TIME
1 IMU BITE/T 3 1 34S 92:15:18:28.37
2 IMU BITE/T 2 1 345 92:15:18:28.37
3 IMU BITE/T 1 1 35S 92:15:18:28.37
% BCE STRG3 NSP 1 345 92:15:18:26.47
S IMU BITE/T 3 1 S 92:15:10:06.31
é IMU BITE/T 2 1 S 92:15:10:06.31
7 IMU BITE/T 1 1 =) 92:15:10:06.31
8 BCE STRG3 NSP i S 92:15:10:02.4%0
9 1,0 ERROR MMU 1 92:15:09:32.73
10 TIME TONE i % 92:14:20:00,.5%
11 S86 APU/HYD APU % 92:13:%2:32.22
12 1,0 ERROR CRT% % 92:13:06:31.30
13 IMU BITE/T 3 1 92:13:06:0%.40
1% IMU BITE/T 2 b § 92:13:06:04%.40
15 IMU BITE/T i i 92:13:06:04%.40
16 1,0 ERROR MMU 1 92:13:05:48.08
17 ‘S86 APU TEMP i 4 92:12:43:50.96
18 s86 HYD PRESS N % 92:12:43:49.98
19 sS86 APU TEMP 1 L3 92:12:37:11.60
20 S8&6 APU/HYD APU L3 92:12:37:10.65
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Supporting Data

The Fault Summary Message display shows the twenty most recent fault summary
messages downlinked for the GNC, SM, or OPS-00 data set. The choice of data set
is made via the V23 MED menu. The V23 MED menu is used to define the data set
from which fault summary messages are to be retrieved. . These messages are then

displayed on the FAULT display.
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Practice

1. Fill out the V23 MED menu below to retrieve fault summary messages from the
Guidance, Navigation and Control data set.

o )

V23#
H02/RT TLH SPECIAL COMP RTXT INPUT MENU
PARAHETER RTXT PRARANETER RTRT
NUNBER UALUE NUNBER UALUE
7 ’ L] § ' y ! L] ’

’ ) ! ' ’ ] 1 ’
) ! L ) ! L
3 ’ ] ' ’ ] ] 3
’ ’ 1 ’ ’ 9 i ]
' ] } ’ ) L ] s
’ ) ) ’ ' § I ’
’ L] ’ ) ’ L) ] 3
’ ) ] ’ ’ 3 L] ’
) ) L] 3 3 L] 1y ‘

ENTER PH FOR PERMANENT HED
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Practice Feedback

1. Fill out the V23 MED menu below to retrieve fault summary messages from the
Guidance, Navigation and Control data set.

g A

vasg -
H02/RT TLM SPECIAL COMP RTXT INPUT MENU
" " PARAMETER RTAT PARANETER RTRT
NUNBER UALUE NUHBER UALUE
/1M16G0300M * _GNC 'y ' ! '
y ! iy ) ! ',
3 'y, y ! ¥y
y ! by ) ! 'y,
g ! ', ) ! ',
) ! iy ) ! ',
) ! ', ! ',
g ! 0y ) ! ',
y ! ', g ! 'y
) ! ¥ o ! 1/ 0%

ENTER PH FOR PERNANENT HED
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Practice

2. Fill out the V23 MED menu below to retrieve fault summary messages from the
System Management data set.

V23t
2/RT TLH SPECIRL CONP RTXT INPUT MENU
""" PARAMETER RTRT ' PARANETER RTKT
NUNBER VALUE NUNBER VALUE
7

W W W W e W W W w e
- W W e wm W W W o w o=
.- e e e e W W e w o
- e W e W W W w w
@ w wm wm wm W W oW w e
- W wm W W w oW W
- W@ W W W = W e -
N W e w W w W e o

ENTER PH FOR PERNANENT MED
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Practice Feedback

2. Fill out the V23 MED menu below to retrieve fault summary messages from the
System Management data set.

vass

$02/RT TLH SPECIAL COMP RTXT INPUT HENL
""" PARAMETER RTAT PARAHETER RTRT
NUNBER UALUE NUHBER VALUE
/MI6GOSO0My * _SM ' » y! T
s ' ' '
:' l: :l s:"
) ! ', ) ! [
! ', ) ! L
g ! I ! ',
y ! 'y, g i
! ', ! ',
y ! ', g ! ',
y ! ', g ! V0%

ENTER PH FOR PERNANENT HED
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Practice

3. Fill out the V23 MED menu below to retrieve fault summary messages from the
Operational Sequence 0 data set.

s )

Va3
02/R7 TLH SPECIAL COMP RTXT INPUT WENU
" PARAMETER RTXT PARANETER RTXT
NUNBER VALUE NUNBER VALUE
’ j? ', ) ! £
g d ', ) ! ',
) ! ', ) ! ',
) ! ', ) ! ?
! ', ) ! ',
o} ', ) ! ' g
) ! ', ) ! ',
) ) ', ! 'y
) ! ', ! ',
g ', ) ! '/ ¢

ENTER PN FOR PERNANENT HED
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Practice Feedback

3. Fill out the V23 MED menu below to retrieve fault summary messages from the

Operational Sequence 0 data set.

-

vase
$2/RT TLH SPECIAL CONP RTXT INPUT MENU
""" PARAKETER RTAT ' PARANETER RTKT
NUNBER UALUE NUNBER VALUE
/1116GO300M * op0 ' s !
’ ' '
X ' %
! 'y s !
s ! 'y ) !
!} ' !
y ! 'y 0 !
y ! Yy y !
) ! ', ) !
p? ' ) !

ENTER PN FOR PERNANENT HED

e w w w W w e w =
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5. CHANGING HEXADECIMAL LIMITS

. OVERRIDING TELEMETRY PARAMETER VALUES

vosrzuxue PARAMETERS ON A UNIVERSAL DIGITAL DISPLAY .

 DELETING PARAMETER(S) FROM, OR CLEARING, AN ENTIRE UNIVERSAL DIGITALS DISPLAY
'";RECONFIGURING UNIVERSAL PLOT | = ' -

DELEI}NG/CHANGING A REFERENCE LINE ON UNIVERSAL P{QI.‘,

13. UNIVERSAL PLOT REFERENCE LINE AND CONTROL DATA INTERACTIONS

14, CHANGING SPECIAL COMPUTATION-CONSTANT ENGINEERING UNIT VALUES

.F_CHANGING SPECIAL COMPUTATION TIME CONSTANTS

SELECTING MAJOR FUNCTION FOR DISPLA¥ 1350
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CHANGING VARIABLE PARAMETER ID
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ﬁ?igg;f

1CHANGING THE CALIBRATION CURVE
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THRIFTS

SPECIAL AND SUPER THRIFT PRODUCT REQUEST-‘fzféf?a;:F

o,
22. RECONFIGURATION OF THRIFTS
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SEGMENT 17
CHANGING VARIABLE PARAMETER ID

OBJECTIVE:

Label or change the parameter ID on the variable parameter display using V23,
TLM special comp RTXT input menu.

SEGMENT INTRODUCTION:

Ten word locations are contained in each telemetry downlist associated with the
GN, the SM, and the OPS-0 major functions. Any computer word can be output in
these word slots as specified by specific DEU inputs or equivalent commands.

The values associated with these parameters are automatically displayed on MSK
1352; however, the names, or labels, identifying the parameters must be input- :
via MED.

This segment presents the procedure to input these identifiers.
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Learning Statement

Segment 17

PURPOSE

Allows the users of the variable parameter disp‘!ay
to change individual parameter identification

labels.
FUNCTION OF MENU DATA FIELDS

PARAMETER NUMBER

Must be one of twenty-four specific identifiers as
indicated below. These numbers can be found in the
MCC Level B and C telemetry requirements, and in
the Flight Computer Console Handbook.

RTXT VALUE

This eight digit field is used to input the desired

identifier. Valid inputs are the numbers 0-9;

characters A-Z, +, -, !, *, 3, /, %, ?, #, @, =,

comma, period, "and blank (space bar).

(

U234 =
W2RT

7 M2561804N

TLH SPECIAL CONP RTXT INPUT NENU

. PARANETER /77 RTAT
NUNBER OALUE /

L FU REM

PARANETER -  RTXT
NUNBER . UALUE

- @ e W@ W w W owm W
- e W W W W oW w oW -

- o W W W o w oW =

N " @ v w W W@ w - o

Changing Variable
Parameter ID

PROCEDURE

\ 1. Call a blank V23 menu from MOC.

~ = 2. Enter PARAMETER NUMBER of name to be changed.

3. Enter name (text) for applicable parameter in
RTXT VALUE data field.

4, Repeat steps 2 and 3 for additional parameters.

5. Transmit to MOC.

6. Verify name entered appears in desired location
on MSK 1352, variable parameter display.

NOTE

Changes may also be submitted using JSC Form 427.
Except for header information, this form s
identical to the V23 menu format. This form is
shown in supporting data in segment 14.

1 M1161801M )
2 M12G1801M
3 M13G1801M
4 M14G1801M L
GNC 5 M15G1801M )
6 M16G1801M
7 MI7GLBOM B it e sosniSELOE BRI, BT,
8 %
9 M18G1801M J H L Tl X 353 0% 85000t 8  ®” 0.0e00£400 0 5000K<00
10 g By U Botmaia Camgns posend
9 1% FXS %333 0. 00E+ 00 0.0000E+*00 0. 0000E* 00
$ 18 FXS$ %333 0.0 2006 0.DOOVE+00 U. 0V00Le 60
6 16 FXS$ w333 0.00000E+ 00 0.0000E+00 0. 0000E+ 00
; 17 :t: :.;gg 0.00000E* 60 0.0000£+00 0000E+ 60
1 M21G1801M ‘\ |: 18 ;tz :;gg 0.000”‘0“ 0.0000E+00 0. 0000£+ 00
2 MZZGISOIM oL ID PRRM 1D T1YPE HEX END VALUE SF K PIRS
3 Woacisom AT A 3 gmterigs oo
w5 leean L i w8 5 Satooeiad 8 ooootsss
6  M2661801M HE Pl 44 H H E::E‘o':g‘z‘é: §:3338§1§§
*
£7; M27G1801M z 2 :t: g n 0006E
9 M28G1801IM l; 2 ;’t: g n 8.0000£+00 0. 0000E* 08
10 ) zlls l'g. » r";:‘ “xl ENE: VALUE n & 0.00:0‘000 0.5(“):0(000
e 15 4 5 N 0.0000E+08 O 0000k 08
:g 3‘: 3 : ©.0000E+B0 0. 0000E+ 00
$ 38 Fys /] n 0. BOOOE:gg :. gggg::g:
; mgéglgom N $ 3 s 2 ®  0:0000£+80 0:8600+06
3 M33Gi881M .s 39 E-EE g " ©.0000£+00 0. 0000E+ 00
4 M34G1801IM
OPS-0 5  M35G180IM  \___
6  M36G180IM [
7 M37G1801M
8 \
9  M38G180IM
10 /
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Supporting Data

Only eight of the ten variable paramenter slots for each major function can be
labeled with an identifier. This is because six of the parameters are 16-bit
words and two are 32-bit words. The following describes this in more detail.

The values shown in the ENG. VALUE column on the variable parameter are computed
by the MOC as a first order polynomial of the form EU = ax+b.

Where: EU = Engineering unit value.
X = Downlinked value converted to EU.
a = Value entered by MED using V20 menu and shown in the K column

on the display
b = Value entered by MED using V20 menu and shown in the BIAS

column on the display.

The raw values used to determine the value of x, for parameter slots 1 through
6, are 16-bit words.

The 16-bit words in parameter slots 7 and 8 are combined into a single 32-bit

word to determine the value of xfor computing the EU value for word slot 7;
thus, word slot 8 has no EU value, and cannot be named. Word slots 9 and 10

function in the same way.

FN 3/ 102 VARIABLE PARAMETER RT1352F
OGNT 38:06:07:16 OMET  7:14:20:20 SITE MIL 01 &3 [T 3] sn s1 L ]
RGAT  39:06:07: 16 orso 0
oL 1D PARN 1D IYPE  MEX ENG VALUE 8F 9 1As
[ 113 FX8 %333 0.00000E+ 60 0.0000E+00  0.ON0OE+ GO
GPC 212 EX8 %333 0. +@0 0.0000E+80 0. ODOOE ¢80
313 FXS %333 0.00000E« 00 0.0000E+00  O.000OE+ G0
4 1% FX$S 4333 0.00000E+ 00 0.0000£400 0. 0000E+00
| 13 FX$S %333 0. 200 0.DODUEY00  VU. DU0DE+ 8D
6 16 FXS %333 0.00000E+ 00 0.0000E+00  0.0000E+00
717 FLS 4333 0.00000E+88 0.0000E+00 0. 0000E+ 00
8 FLS %333
9 18 FLS 4333 0.000D0E+ 60 0.0000E+00 0. 0000E+00
10 FLS 333
DL ID PRRM 1D TYPE  HEX ENG VRALUE SF K BIRS
Sn 121 FX$ D " 0.0000E¢00 0. 0000E+ 00
BPC 222 FX$ [ ] 0.0000E+08 0.000BE* 00
323 FXS$ [} ] 0.0000E+B0 0.000OE+00
s 2 FX$ ] ] ©0.0008E+60 0.066OE+00
S L FU REN FXS 0 L] B8.0000E+80 0.0000E* 060
6 26 FXS 0 " 8.800BE+60 0.0068E+806
‘.l 22 ;’tg g L] 0.0000E+00 0. 0008E¢00
928 FLS [ n 0.0000E+00 0. 00G0E+60
19 FLS b
BL ID PARN ID TYPE  HEX ENG VALUE SF K BIRS
org 0 1 31 FX$ [ L] 0.0000E+80 0. 0000E+00
¢ 232 FX8 D L] 0.0000E+00 0. 0000E+ 00
333 FXS D ] 06.0060E+00 0. 000CE+ 08
v 3 FX$ D " 6.00BBE+B0 0. 0000E+00
5 35 FXs D n 0.0000E+O0 0. 0000E+00
6 36 FX$ D n 0.0060E+60 0.0000E+00
: k1] ;’t: g n 6.6600E+00 0.0600E+60
9 38 FLS 0 n 8.0800E+00 0. 00008+00
10 FLS o :
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TD103-3 Al12

MED INPUT NUMBERS FOR PARAMETERS ID AND SCALE FACTORS

GNC
Scale Factors
Parameter ID Constant Bias
1 M11G1801M M11G1800M M41G1800M
2 M12G1801M M12G1800M M42G1800M
3 M13G1801M M13G1800M M43G1800M
4 M14G1801M M14G1800M M44G1800M
5 M15G1801M M15G1800M MA5G1800M
6 M16G1801M M16G1800M M46G1800M
7 M17G1801M M17G1800M M47G1800M
8
9 M18G1801M M18G1800M M48G1800M
10
SM
Scale Factors
Parameter ID Constant Bias
1 M21G1801M M21G1800M M51G1800M
2 M22G1801M M22G1800M M52G1800M
3 M23G1801M M23G1800M M5361800M
4 M24G1801M M24G1800M M54G1800M
5 M25G1801M M25G]800M M55G1800M
6 M26G1801M M26G1800M M56G1800M
7 M27G1801M M27G1800M M57G1800M
8
9 M28G1801M M28G1800M M58G1800M
10
OPS 0
Scale Factors
Parameter ID Constant Bias
1 M31G1801M M31G1800M M61G1800M
2 M32G1801M M32G1800M M62G1800M
3 M33G1801M M33G1800M M63G1800M
4 M34G1801M M34G1800M M64G1800M
5 M35G1801M M35G1800M M65G1800M
6 M36G1801M M36G1800M M66G1800M
7 M37G1801M M37G1800M M67G1800M
8
9 M38G1801M M38G1800M M68G1800M
10
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Practice

Complete the menu provided to reflect the input required to enter all of the
parameter labels shown on the display below. The table on the facing page,.
extracted from the Flight Computer Console Handbook, is provided to assist you
in this exercise.

Va3t
Q02/RT TLH SPECIAL COMP RTXT INPUT MENU
‘PARANETER RTXT ' PRARANETER RTXT
NUMBER VALUE NUMBER VALUE
’ ) ! 'y ) ! 'y
) ! L s ! L
) ! ) ) ! Yy
s ! L g ! LY
) ? ', ) ? ',
g ! LY g ! L
s ! 'y g ! L
g b L g ! LI
9 ] LY 9 ! LY
) ? "y ! LIV ]
FN 1/102 VARIABLE PARAMETER RT13521352
AT 93:10:51:60 ONET  $:23:21:60 SITE BOA 01 129 BN 832 SN -
WEAT 93:10:81:88 [ <]
OL ID PR I®  TYPE iEX NS VALY [ U]
(T3 ox aem FXS 91R8  ©.000006+060 0. 00  0.0008¢+00
src - NS %188  ©.00000%+ 00 9.0000c-00 9. oover+ 00
3 XS 9188 9.8 52 0.0000£+00 6. <63
L XS 9833  o. 0.00006+00 0. 0000E + 00
. P8 %633 o. 0.00006+00  ©. 0000K * 00
XS 9833 0. 0.00006+00 0. 0008E+ 00
FwD MIX ns e o0 06 0.0000E+00 0. 0000100
LS 0000  ©.000008+00 0.00008+00 0. 0000E+00
(] s eose
SL 1D P 1D TVPE mEx [ T B X o1ne
on (] [} 0.0000£+00 0. 0000K+ 00
shc - xs " 0.0000€+00 0. 00008+ 00
is " 0.00006+00 . 0000 <00
WREG NP FuS " 0.00006+00 0. 0000 + 00
MG TP NS " 0.00001+00 0. 0000 < 00
xS " 0.00006+00 0. 00001+ 00
ns " 0.00000+00 0. 0000800
s " 0.00006+00 0. 09088+ 00
[ ns
BLID PRmm I®  TVYPE  mx ™S vmue _ oF X Ol
ks 0 s " 0.00006+00 0. 0000¢+00
- w Bopume s
4 [ ‘" 0.0000c-00 o bevec- 00
[ xs " 0.0000€+00 0. 0600E+ 00
xs " 9.0000€+00  §. POOOE+ 00
ns n 0.00006+00 0. 0000€+00
. Yn ns (] 0.50001+00 0.00006<00 .
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MED INPUT NUMBERS FOR PARAMETERS ID AND SCALE FACTORS

GNC
Scale Factors
Parameter ID Constant Bias
1 M11G1801M M11G1800M M41G1800M
2 M12G1801M M12G1800M M42G1800M
3 M13G1801M M13G1800M M43G1800M
4 M14G1801M M14G1800M M44G1800M
5 M15G1801M M15G1800M M45G1800M
6 M16G1801M M1661800M M46G1800M
7 M17G1801M M17G1800M M47G1800M
8
9 M18G1801M M18G1800OM MABG1800M
10
SM
Scale Factors
Parameter ID Constant Bias
1 M21G1801M M21G1800M M51G1800M
2 M22G1801M M22G1800M M52G1800M
3 M23G1801M M23G1800M M53G1800M
4 M24G1801M M24G1800M M54G1800M
5 M25G1801M M25G] 800M M55G1800M
6 M26G1801M M26G1800M M56G1800M
7 M27G1801M M27G1800M M57G1800M
8
9 M28G1801M M28G1800M M58G1800M
10
0PS 0
Scale Factors
Parameter ID Constant Bias
1 M31G1801M M31G1800M M61G1800M
2 M32G1801M M32G1800M M62G1800M
3 M33G1801M M33G1800M M63G1800M
4 M34G1801M M34G1800M M64G1800M
5 M35G1801M M35G1800M M65G1800M
6 M36G1801M M36G1800M M66G1800M
g M37G1801M M3761800M M67G1800M
19 M38G1801M M38G1800M M68G1800M
0
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Practice Feedback

Complete the menu provided to reflect the input required to enter all of the
parameter labels shown on the display below. The table on the facing page,
extracted from the Flight Computer Console Handbook, is provided to assist you in
this exercise.

~ R

V23

0y TLNH SPECIAL COMP RTXT INPUT BEMU
“PARANETER RTRT ' PARANETER RIXT
NUNBER VALUE NUMBER VALYE

1]
MN¥GIToIM v ' MR "y ! Yy
s ? L) 2 ! 'y o
'l l. 'l .'
.l I' '| l.
'. l' I' "
'lv l. 'l l'
'l l, 'I l.
'l " .' l[’

_ _
s )

FN 17102 VARIABLE PARAMETER RT13521352
CGGNT 93:10:51:60 ONET  §:23:21:50 SITE BOA 01 129 = e22 { L] [ 4
MGRT 93:10:51:80 oPse
OL 1D Paen ID TYPE  MEX ENE VALY SF BINS
GNC 10X nen FXS %108 6. 000008+ 08 0.0000E+00 0.0000C+00
BPc - 2 FXS %18 [ 0.00006+00 0. 0000E+00

3 FXS 918 o. 0.00006+00 O. 56+
L] Fxs %033 e. 0 0.00088+00 0. +09
6 . FX$ %033 o. 0.60006+00 0. *00
Fxs 4033 [ 00 o. 0.0000E+00
FWD MIX FLS 0000 L] L] 9.0000¢ 0. 0000E+ 00
FLS 0000
FLS 0000 0. 000006+ 00 0.00005+00 0.0000C+00
1 FLS 0900

OL 1D Pamw 1D TYPE  MEX NG vALUE sF L3 D108
L 1) 1 s [ ] ] 0.00006+00 0. 0000600
sPCc - 2 Fxs [ ] ] 0.00006+00 0.00008+00

3 FXS [ ] L] 0.0008E+00 ©.00060E+00
4 REG IN P FXS ] ] 0.0000E+00 §.00008+00
REG OV P FXS [} " 0.0000E+00 0.0000E+ 90
Fus 1] " 0.00006+00 ©.0000600
:t: : L] 0.00006+00 0.0000E+00
FLS ] L] 0.00008+00 0.00008+00

1 FLs °

BL ID Pamn 1D TYPE  MEX ENE VALUE SF X DIRS
ors o o Fxs L] " 0.00006+00 0.0000E+00
PC - 2 Fus [ ] ] 0.00008+00 =.-~0“

3 Fas ] ] 9.0000E+00 . 0000E + 00
. FXS [ ] ] 0.0008E+00 0. 0000E+00
s rxs o L] 0.00006+00 0.0000E+00
[ Fxs [ ] " 0.0000E+00 0.00008+00
z :t: = L] 0.0000E+00 0. 00002400
9 Y. ns [ ] ] 0.0000E+00 0.0000E+00 .
10 FLs o

-
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SEGMENT 18
USING MCC CALIBRATION DATA BOOK
OBJECTIVES:

a. Locate telemetry parameter calibration data table records and curve plot
using the calibration index table.

b. Read and interpret the calibration data table and the applicable curve
plot.

SEGMENT INTRODUCTION:

The MCC Calibration Data Book provides a measurement identification number page
pertaining to a particular curve, a calibration data table, a curve plot, and a
calibration data table index. These contain listings of all calibration curves,
the parameters assigned to each one, polynomial coefficients or data point pairs
which describe each curve, type of curve, and other descriptive information. A
plot for each curve is also included with each listing in this book.

This segment describes the procedure for finding telemetry parameter identifica-
tion numbers using the calibration data table index. It also instructs you how
to read and interpret the calibration table records and curve plot.

For any given quantity sensed in the Shuttle vehicle, an output is generated
first in volts (vdc). Calibration curves exist for each sensor (transducer),
showing the relationship between the quantity sensed and volts dc (vdc) output.
This relationship may also be represented by coefficients of the variable in a
polynomial equation up to the 5th order.

The output of the transducer in vdc is converted to PCM counts, which are multi-
plexed into the composite telemetry signal and downlinked to the ground. At the
MOC the data is compared with the calibration curves, converted to PCM counts,
and then to engineering units for display.

The curves, which are stored in the MOC, are also published in the MCC
Calibration Curve Book. Each telemetry parameter return linked from the Shuttle
is contained within this book. Some curves are linear (straight 1line), while
others are nonlinear. The curves and parameters for equipment changes and/or
equipment performance changes are updated as required.
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Segment 18
Part 1

in the Calibration

PROCEDURE

Using Calibration Data
Table Index

'

3. Select the assigned curve number.

1. Determine the parameter number for a curve plot.
Data Table Index.

2. Find the parameter number

in the MCC Calibration Data
is listed in
lower right

the

in

NOTE
number

page

curve
numerical order on the bottom of

each
corner.

Book that has this curve number.
The

4. Turn to the page

measurement
telemetry

librated and the curve number
for

telemetry
number

of
MSID

FUNCTION

listing
identification

CALIBRATION DATA TABLE INDEX

Learning Statement

Alphanumeric

numbers that are ca
for each measurement.
Measurement

data.
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Segment 18
Part 2

‘Curve Number \

Reading and Interpreting
Calibration Data Table

and Applicable Curve
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Supporting Data

The MCC Calibration Data Book provides measurement identification numbers per-
taining to a particular curve, a Calibration Data Table, a curve plot, and a
Calibration Data Table Index. The Calibration Data Table Index contains a listing
of all the telemetry parameters, a measurement identification number, and its
applicable curve number. This Tisting is found in the back of the MCC calibration
book. To find a curve for a particular parameter, look for the measurement number
in the Calibration Data Table Index. The curve number is listed opposite the
measurement number. The parameter calibration curve and table are listed by curve
number in numerical order in the book. The curve number is found in the lower right
hand corner of the page.

The Calibration Data Table contains data describing the calibration curve for
applicable telemetry parameter. Calibration curves are described either by a
polynomial curve of up to the 5th order or by eleven X and Y data point pairs. The
PCM count value and its applicable VDC and EU are listed in this table.
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Practice

1. Given the following page from the MCC Calibration Data Table Index, list the
curve number for the following telemetry parameters.

Curve No.

Measurement Number

V63P1197A
V71T9418A
V63T1878A
V72K1155C
V71H31208B
V72H0913C
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Practice Feedback

1. Given the following page from the MCC Calibration Data Table Index, 1ist the

curve number for the following telemetry parameters.

Measurement Number
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Practice

2. Given the Calibration Data Table below, list the following:

Calibration high and low range values

High -

a)

Low -

Calibration coefficients

b)
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Curve order number

c)

CURVE NO. D081




A(1)=1.4000000 E +01

Calibration high and low range values
Curve order number

High - 3500.00.
Low - 0
Calibration coefficients

Practice Feedback
)
b)

2. Given the Calibration Data Table below, 1ist the following:
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Practice

3. Given the Calibration Data Table below, 1ist the following

Curve order

a)

X and Y data point pairs

b)

ision

Rev

c)

Flight

d)
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Curve order

Order 0!
b) X and Y data point pairs

Practice Feedback

3. Given the Calibration Data Table below, Tist the following
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xogmmus T€L£M£TRY MENU MED CODES

v w:CHAﬂGING OPERATIONAL LIM!T VALUES FﬂR INDIVIDUAL PARANETﬁRS

3. ENABLING, DISABLING, AND CHANGING CRITICAL LIMIT VALUES FOR mowim PARAMETERS

.' 1“&18ITING DFFSCALE HISH/LOH LIMIT SENSING FOR INDIVIDUAL PARAMETERS

. CHANGING HEXADECIMAL LIMITS. . o

OVERRIDING TELEMETRY PARAMETER VALUES

DEFINING PARAMETERS ON A UNIVERSAL DIGITAL DISPLAY

DELETING PARAMETER(S) FROM, OR CLEARING, AN ENTIRE UNIVERSAL DIGITALS DISPLAY
RECONFIGURING UNIVERSAL PLOT

DELETING PARAMETER(S) FROM A UNIVERSAL PLOT

DRAHING REFERENC£ LINE ON UNIVERSAL PLOT USING V41 TLN UNIVERSAL PLOT (NOMINAL DATA)
- MENU o .

:’DELETING/CHANGING A REFERENCE LINE ON UNIVERSAL PLOT |

. UNIVERSAL PLOT REFERENCE LINE AND CONTROL DATA INTERACTIONS

CHANGING SPECIAL COMPUTATION-CONSTANT ENGINEERING UNIT VALUES

CHANGING SPECIAL COMPUTATION TIME CONSTANTS .

- SELECTING MAJOR FUNCTION FOR DISPLAY 1350

. CHANGING VARIABLE PARAMETER 0

USING MCC CALIBRATION DATA x 0

CHANGING THE CALIBRATION CURVE

THRIFTS

 SPECIAL AND SUPER THRIFT PRODUCT REQUEST

. RECONFIGURATION OF THRIFTS
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SEGMENT 19
CHANGING THE CALIBRATION CURVE
OBJECTIVE:

List the names of the documents and standard procedures (SOP) used to change the
calibration curve for telemetry parameters.

SEGMENT INTRODUCTION:

Calibration curves are used by MOC to convert incoming data from PCM counts to
engineering units (EU).

Currently valid curves for all parameters (represented by polynomial
coefficients or data point pairs) are stored within MOC just prior to Tlaunch.
Each parameter is assigned a curve which best represents its characteristics.

It may be necessary during real time to change some of these curves to accommodate
prelaunch, Tlate changes in instrumentation, or significant changes (biases) in
instrumentation performance after liftoff.

This segment 1ists the SOP to use for changing a parameter's calibration curve in
real time.

Learning Statement Segment 19

Calibration Curve Change

TLM Calibration Curve Change in the FCOH (Flight Control Operations Handbook)
describes the procedure for changing calibration curves in real time.

TD103-3 All12 19-1




Practice

. List the names of the documents and SOP's to use to change calibration curves
for telemetry parameters in the MOC during real time.

TD103-3 A112 19-2




Practice Feedback

List the names of the documents and SOP's to use to change calibration curves
for telemetry parameters in the MOC during real time.

FCOH
TLM Calibration Curve Change SOP

TD103-3 Al12 19-3




. owmg RE

SAL PLOT (NOMINAL DATA)

r'DELETING/CHANGING A REfERENCE L!NE ON UNIVERSAL_PLO

UNIVERSAL PLOT REFERENCE LINE AND CONTROL DATA INTERACTIONS

. CHANGING SPECIAL COMPUTATION-CONSTANT ENGINEERING UNIT VALUES

. CHANGING SPECIAL COMPUTATION TIME CONSTANTS

~ SELECTING MAJOR FUNCTION FOR DISPLAY 1350

. CHANGING VARIABLE PARAMETER 1

USING'McciéALxeaAflon"DA?A'éoux

19,

_CHANGING THE CALIBRATION CURV

20.

THRIFTS

21,

 SPECIAL AND SUPER THRIFT PRODUCT REQUEST

. RECONFIGURATION OF THRIFTS
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SEGMENT 20
THRIFTS

OBJECTIVE:

Name the three types of THRIFT products available for the flight controller's
use and the attributes of each type.

SEGMENT INTRODUCTION:

THRIFT (Telemetry History Reports In Formatted Tabulations) give ‘a historical
record of parameter data values for an entire mission. Data trends are used to
support post-mission data analysis and failure analysis. The data can be

formatted according to flight controller's needs. This segment discusses. the .

attributes of the different types of THRIFT.

Learning Statement Segment 20
THRIFTS
THRIFTS ATTRIBUTES
7 A\ )
TYPES AVAILABLE OUTPUT TIME SAMPLE COMPUTER
PRODUCT INTERVAL RATE UTILIZED
REGULAR MICROFICHE EVERY 4 HRS 1 SAMPLE/MIN MOC
(MISSION
OPERATIONS
COMPUTER)
SPECIAL MICROFICHE ANY OTHER UP TO MoC
LINE PRINTER THAN 4 HRS 1 SAMPLE/
SECOND
SUPER MICROFICHE ANY OTHER SAME AS ODRC
LINE PRINTER THAN 4 HRS VECHICLE CYBER 74
DOWNL INK COMPUTER
SAMPLE RATE
(HIGHER THAN
1 SAMPLES/
SECOND)

TD 103-3 A112 20-1




Supporting Data

A regular THRIFT is produced every four hours at a sample rate of 1 sample per
minute. They are an automatic support function and do not have to be requested.
Special THRIFT's are provided at sample rates of 1 sample per second and are
produced at nonstandard time intervals (other than 4 hours). Special THRIFT's
can be output to a line printer instead of microfiche. This option is limited
to short jobs, i.e., less than 20 pages. Use of this option is restricted to
prevent interference with planned utilization of SDP printers.

Super THRIFT products are produced from data which contain all telemetry
parameters in the orbiter telemetry downlink at vehicle sample rates. Special
and Super THRIFT products are not generated on a planned periodic basis but are
provided only on request.

TD 103-3 Al112 20-2



Practice

| ‘ List the THRIFT products that correspond to the following attributes.

SampTe rate - 15/Min

Available Output Product - Microfiche
Time interval - every 4 hours
Computer utilized - MOC

Sample rate - vehicle downlink sample rate
Available output product - Line Printer, Microfiche
Time interval - other than 4 hours

Computer utilized - ODRC Cyber 74 Computer

Sample rate - up to 15/S

Available output product - Microfiche, Line Printer
Time interval - other than 4 hours

Computer utilized - MOC

TD 103-3 Al12 20-3




Practice Feedback

List the THRIFT products that correspond to the following attributes. ‘

REGULAR

e Sample rate - 15/Min

e Available Output Product - Microfiche
e Time interval - every 4 hours

e Computer utilized - MOC

b.
SUPER
e Sample rate - vehicle downlink sample rate
e Available output product - Line Printer, Microfiche
e Time interval - other than 4 hours
e Computer utilized - ODRC Cyber 74 Computer
c.

SPECVAL

e Sample rate - up to 15/S

e Available output product - Microfiche, Line Printer
e Time interval - other than 4 hours

e Computer utilized - MOC

TD 103-3 Al12 20-4
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8. DELETING PARAMETER(S) FROM, OR CLEARING, AN ENTIRE UNIVERSAL DIGITALS DISPLAY

). RECONFIGURING UNIVERSAL PLOT
. OELETING PARAMETER(S) FROM A UNIVERSAL PLOT
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