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FOREWORD

This t r a i n i ng  mater ia l  is part of a ser ies of lec tu res ,  handouts, and workbooks
for i ns t r uc t i on  of ground systems. This t r a i n i ng  package should be studied be-
fore attending any classroom session on this material or taking any lesson for
which th is  is a p re requ is i t e .

The ground systems lesson sequence chart shows where this lesson f i t s  in the
se r i es ,  the prerequ is i tes  for each lesson and the optimum presentat ion order .
The lesson sequence charts are located in the Shut t le  Tra in ing Program Catalog.

" Hhis mater ia l  is for t r a i n i ng  purposes only .  I t  should not be used as a source
. of operat ional  data.

This workbook is part of the advanced t r a i n i ng  se r i es .  Data for examples is
‘not mission spec i f i c ,  but is representa t ive .  This should not detract  from i t s

t r a i n i ng  value for la te r  STS fl ights.

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

+A .  Lesson C r i t i que  Sheet. This page is used to obtain the student 's  comment
on the workbook. I t  is to be f i l l ed  out and mailed when the workbook is
completed. Neither an envelope or a signature is requi red for t h i s .

B. Tra in ing  Report.  This provides a means to enter th is  t r a i n i ng  in the stu-
dent 's  t r a i n i ng  record .  I t  is appl icable to F l i gh t  Operations Directorate
(FOD) personnel only. Complete the Training Report and mail to CG3 to re-
ceive c red i t  for th is  workbook.

i i
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HOWTO USE THIS WORKBOOK:

Th i s  book is organized in to  sections and segments. Each sect ion contains a num-
ber of segments dealing with, a common subject. The segments contain theoo spec i f i c  learn ing ma te r i a l .  ‘You should proceed through the segments in the
order they are presented.  Within the segment, however, you cont ro l  your own
progress. You should begin each segment by reading the ob jec t ive  and the learn-

¢ ing material .  The learning material is set apart by a ruled border. This is
" the cen t ra l  in format ion t o  be learned. Supporting data, fo l l ow ing  the learn ing

ma te r i a l ,  i s  provided as add i t iona l  in format ion t o  aid you in l ea rn ing .  I f  you
are already f am i l i a r  with the learn ing ma te r i a l ,  skip r i gh t  to the practice.

For other segments somewhat f am i l i a r  to you, you may want to read the ob jec t i ve ,
learn ing ma te r i a l ,  and some of the support ing data, then go on to the practice.
I f  the mater ia l  is t o t a l l y  new to you, the support ing data should be read care-
f u l l y .

Before proceeding, you should make ce r t a i n  that you understand the correct
-answers to each of the p rac t i ce  i tems.  The feedback exp la ins the correct re-
sponse and is pa r t i cu l a r l y  he lp fu l  for  items you missed. Pract ice  items are
usua l l y  on the r ighthand page and feedback on the le f t -hand page so that you can
fo ld  the page over to compare your answer with the correct  answer.

Al l  the acronyms and abbreviat ions used in th is  lesson are def ined when
introduced. You can also f ind them l i s t ed  in Appendix B.

This workbook is provided for your use. You may make notes or wr i te  comments
anywhere you l i ke .  You may re ta i n  the text for la te r  reference or cut the pro-
cedures from the r i gh t  side of the Learning Statements so that you can use them
while working a terminal  pos i t i on .

NOTE

Most MSK d isp lays shown in th is  workbook have the d isp lay  number shown twice,
once for foreground and once for background. Changes at some la te r  date w i l l
over lay the two numbers, therefore,  these w i l l  appear as one number.



LESSON INTRODUCTION

The Telemetry Data Flow Workbook, GND TM 2102A, expla ins the transmission oftelemetry data on the data l inks and the rou t ing  of the data to various =equipment. This Telemetry Appl icat ions Workbook provides de ta i l ed  procedureswhich allow the f l i gh t  control ler to modify the MCC processing of the incoming
te lemetry data.

Your d i sc i p l i ne  may not requ i re  that you perform a l l  of the tasks presented in
th is  document. You may skip the segments covering those tasks i f  you des i r e .

vi
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SEGMENT 1

IDENTIFYING TELEMETRY MENU MED CODES

OBJECTIVES:

a. State the MED code number, which provides a l i s t i ng  of al l  predefined |
TLM MED menus available from the Mission Operations Computer (MOC).

b. State the name of the document and section therein which l i s t s  MED codes
authorized for f l i gh t  con t ro l l e r  use.

SEGMENT INTRODUCTION:

There are many telemetry MED menus; however, i t  is not necessary for you to
memorize the MED codes i f  you know how to obtain a telemetry MED menu l i s t i ng  on
the Megadata te rm ina l .  From th is  l i s t i ng  you can determine the MED code for the
menu you are seeking.

This segment exp la i nshow to obtain a MED menu l i s t i ng  and how to i den t i f y  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  torequest the l i s t i ng  of a l l  MOC predefined TLM MED menus.
¢ The authorized TLM MED menu l i s t i ng  for each pos i t i on  can be found in theCOMPUTER OPERATIONS-ON-LINE section of the Fl ight  Control Operations Hand-book (FCOH) under MOC MED Access and Use. 

|

NOTE

Not a l l  TLM MED menus l i s t ed
are authorized for use from
a l l  operator locations.

1 -1
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[supporting Data]
The se lec t ion  l i s t  of a l l  predefined TLM MED menus is produced on a Megadata
terminal  d isp lay  by enter ing the MED code number VOO to the MOC. The TLM MED

~ Sa lec t ion  L is t  Menu, as shown below, l i s t s  menu numbers and t i t l e s  used to make
changes to processing cons t ra in t s ,  program con t ro l  parameters, parameter l im i t

values, table and p l o t s ,  and other d isplay information. Entering the menu num-
é. ber to the MOC in real  time with a Megadata termina l  r esu l t s  in a blank menu
~ being displayed on the te rm ina l .

- _ ~\
bias 003/RT TLN MED SELECTION LIST MENU

| U41? UNJUERSAL PLOT (ROWINAL DATA)
U§4? FUNCTION LIST U43? UNIVERSAL RIGITAL BISPLAY
Udz? STREAN SELECT/DESELECT U1? FRRABETER READOUT DISPLAY
U93? TLN/CHD INTERFACE E/D  U337 PARAMETER CHARACTERISTIC RISPLARY
U§4? ITE UPDATE RATE Vel? THRIFT RUN CONTROL
Ua? TPC AUTHORIZATION U61? THRIFT CYCLE TIME/INIT GUERRIDE
U7? THRIFT RECONFIGURATION Ue3? THRIFT THE RECONFIGURATION
U107 PARAMETER OVERRIDE Ved? THRIFT BILEVEL RECONFIGURATION
Ui1? CAL CHANGE (SCALE) U63? THRIFT PLOT RECOKFIGURATION
Ui2? CAL CHANGE (POLYNOMIALS) U66? THRIFT HISTORY DATA LOAD
U13? CAL CHARGE (DATA POINTS) Ue7? THRIFT DISPLAY TO MICROFICHE CTL
U6? SUSPECT DATA URL (PRIRS) Ue8? THRIFT UPDATE RATE/DELOG CONTROL
Ui7? SUSPECT DATA UAL (BITS) Ve3? THRIFT INDIVIBUAL FORMAT CONTROL
Ui? SUSPECT DATR URL (OUTPUTS) U787 THRIFT PLRYBRCK/NO PLAYBACK CTL
U157 CAL OVERRIDE PRINT U71? THRIFT GMTSORT CONTROL
U20? SPEC COMP CONSTANT CHANGE (EU)  U737 THRIFT TAPE PRODUCT SLMNARY
U217 SPEC COMP CORSTANT CHRNGE (TINE) U747 THRIFT RUN SUBKARY DISPLAY
U22? HEXRRECIMAL HASK CHANGE Ure? THRIFT HISTORY DATA BLOCK BELETE
Uzi? SPEC COMP RTRT INPUT UBL? RECORDER MANAGERENT
U0? OPERATIONAL LIMITS UBS? DRTR TRACKING & HGNT (HIST RPT)
U3L? GFFSCARLE LIMIT SENSE CORTROL Yge? DATR TRACKING & RGNT (TAPE GEK)D
U33? CRITICAL LIMITS U7? DATA TRACKING & MGMT (CRRTS/THFE)
U407 UNIVERSAL PLOT (CONTROL DATA) U83? LATA TRACKING & NGNT (RATES)

_ J



| Supporting Data |
F l i gh t  con t ro l l e r s  are not authorized to use a l l  menus l i s t ed  on the TLM MED
Se lec t i on  L i s t  Menu.

The MOC MED access and use procedures in the FCOH contains the Authroized MED
L i s t .  The telemetry menu por t i on  of th is  l i s t  f o l l ows :

. 3

AUTHORIZED MED LIST

F/C FUNCTION MED MENU NO. TITLE

= = —

EPS, MECH, vOO TLM Med Se lec t i on  L is t  Menu
SENSORS, vO7 TLM THRIFT Reconfiguration
CONTROL, ME, - V10¢ TLM Parameter Overr ide |
MPS, OMS/RCS, v2043 TLM Special Comp Constant Change (EU) |
DPS SUPPORT, v21 TLM Special Comp Constant Change (Time) |
PAYDAT v223a TLM Hexidecimal Mask Change

V23 TLM Special Comp RTXT Parameter
V30 TLM Operational L imi t  Change
v3la TLM Offscale L imi t  Sense Control
V33a TLM C r i t i ca l  Limits Change |

v402 TLM Universal Plot (Control Data)
v4la Universal Plot (Nominal Data) : so
V43a Universal D ig i ta l  Display 

| Ro
v63b TLM Thr i f t  TAB Reconfiguration Control | :
V64D TLM Thrift Bilevel Reconfiguration Control g
V65D TLM Thri f t  Plot Reconfiguration Control |

aMED en t r i es  which may be required during c r i t i ca l  phases (L -45 minutes.
through OMS-2 completion and EI -35 minutes through landing.)
approval.

These require FD

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

1-3
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[Practice j l
1 .  State the MED code number which must be input to the MOC via the Megadata

terminal  to request the l i s t i ng  of a l l  MOC predefined TLM MED menus.

©

2. State the document name and the sect ion which contains authorized MED menu
l i s t .

1-4



Practice Feedback]
1. State the MED code number which must be input to the MOC via the Megadata

terminal  to request the l i s t i ng  of a l l  MOC predef ined TLM MED menus.

voo oa t  «a

Al

r r  v

‘

y
[

[PO

State the document name and the section which contains authorized MED menu
l i s t .

- Fl ight  Control Operations Handbook, (FCOH)
Computer Operations-on-Line Section

1-5
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SEGMENT 2

CHANGING OPERATIONAL LIMIT VALUES FOR
INDIVIDUAL PARAMETERS

OBJECTIVES:

a. Change operat ional  l im i t  values using Megadata t e rm ina l .  i 3

b. Change operat ional  l im i t  values using JSC Form 480.

c. State three ways used to change operat ional  l im i t  values for i nd i v i dua l
parameters during real time f l i gh t  operat ions.

SEGMENT INTRODUCTION:

Many downlinked analog telemetry parameters have operat ional  l im i t s .  You may
reca l l  from the UT SMEK 2102 workbook that any one of up to f i ve  sets of
parameters may be ac t iva ted for operat ion l im i t  sense processing. These
parameters and re la ted  l im i t s  must be def ined premission; however, these l im i t
values can be changed in real time.

This segment presents the three methods for changing operat ional  l im i t s  for
i nd i v i dua l  parameters in real time.

2-1
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 [  Learning Statement | 
Segmen

PURPOSE rn  1 )  Changing Operational
Limit Values UsingThis procedure allows changes to operational

l im i t  values of individual parameters in an 004/RT TLN OPERATIONAL LIMIT CHANGE MENU - .

put fo HOC via theMegadata terminal using the NE  — Megadata Terminal
| V30 menu.
‘ | | NUNBER VALUE © URLUE | ASSUMPTION

) 

7 U44T1464R_ +» -21 y 106 3

Operational Limit  Displays U4LTL474R_ +» 200.00____ +» 3080.00 ’ This procedure assumes that the appropriate

© MSK Discipline V44T1254R_ +» -32% ’ y operational l imit set has been selected with the
nh  V4LTL264A_ » 10  y SMEK and the parameter values to be changed have

2105-2107 BOOSTER ’ ; ; been ver i f ied.

- MESB
2161-2173 EMESB2 —_— ’ ’ PROCEDURE
2179-2183 PROP — 1 ’

- ————} ’ ’ 1. Call a blank V30 menu from MOC or your

9 

-

PE ' ! 2. Enter parameter number(s) for which values
—_— ’ y are to be changed.

| 
’ ; ; 3. Enter desired low and/or high values(s) for

—eem— "parameter.
I ’ ’ :

) ’ '/7 $ 4. Repeat steps 2 and 3 for desired parameters.

5. Hard co 1d val i f  d .\ _  ENTER PN FOR PERMANENT MED yp Py old values if desired
6. Transmit to MOC.

4 wes  7, Verify l im i t  values are changed.

FLT = SET BSTR OPER LIM DSP 3 21078
PARAMETER Low. L IGH HD PARRHETER LOW L HIGH HD

VY iT I171R  200 .00  $00 .00
V4171261R8 -326 .00  300 .00
V4i1T1261R -20 .00  100 .00
VYi1T1271R 200.00 660.00
V41T1361R -326.00 300.60
V41T1361R ~-20.00 1006.60
VH iT1371R 200 .00  £006.00
V41T16010 -325 .00  300 .00
v98P1746C 240 .00  450 .00
vozP1IT41C 240 .60  450 .00
v98P2106C 1459 .00  3275 .00
v98Pr2116C 1460 .60  3275.00
v98P2126C 1458 .00  3275.00
vVI8P21%40C 41 .00  .
V98P2156C 2500 .00  4300.09
V98P2156C 2500.60  4300 .00  :
vo8P2167C 2500.00 4300.00

.



[Supporting Data
There are three ways to change operat ional  l im i t s .  These are;

a .  By using the Megadata terminal  with the V30 menu

b. By using JSC Form 480

c. By contact ing the computer telemetry console operator via the voice loop and
request change. A maximum of only three parameters can be changed using th is

Normally, you should use the Megadata te rm ina l ;  however, i f  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 d i sc i p l i ne  can have. up to f i ve  operat ional  l im i t  sets.  A parameter can be any
one or more of these sets. The low and high l im i t  values of the parameters may
be the same or d i f fe rent  in each of these sets.  These values may only be
changed when the set has been act ivated by the SMEK module.

2-3
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| Practice ]
F i l l  out the V30, MED menu below to change the operat ional l im i t  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

4 U3s — | )
§e1/RT7 TLN OPERATIONAL LIMIT CHANGE MENU

PARAMETER LON HIGH
NUMBER VALLE VALUE

/ ’ $ ’
’

’ 3 y
y y 9
y y J
§ 9 H

y 9 ’

§ ! ?

J ¥ a |
y § y

’ § §

y ] ’
y 3

J J J

! !

y y s/ §.

\\_  U30 NEWU
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| Practice Feedback|]
F i l l  out the V30, MED menu below to change the operat ional  l im i t  values for the
fo l l ow ing  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

Viot )

064/RT TLN OPERATIONAL LIMIT CHANGE MENU

PARAMETER LON HIGH
NUMBER VALUE URLLE

V4 V6 I1T2635A 10.00) 15 .00  ’
YYSPIIO0Asy ___8500 + '
Y4YSTUOTA ) =20000
Y6IP2405Ay ___ 17.40 + ____ 25.00

y y )
’ ’ )

y y ’
y ’ y
y ’ )

’ y y
~ ’ y '

’ ) ’
y y ’
’ y y
’ y !
y ’ Xd $

\ U30 NEN 
| J
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oo Segment2
| Learning Statement | Part2

PURPOSE LIMIT CHANGE Changing Operational
These procedures allow changes to operational Lali Jo ,  T : A im i  a ues  S ing

1imit values of indiv idual  parameters using Jo : — .

| 

FLT/0T 2 .  / _TS TLM OPERATIONAL LIMIT CHANGE MENU .

Nove - | 

| Voice Loop Procedure
i | | : PARAMETER LOW HIGH :

JSC Form 480 is a multipurpose form. The re- NUMBER VALUE VAL UE
maining sections wil l  be covered in the follow- /\VHITLLGIA -20  , 100 CN ASSUMPTION

ing segments. | 

: 200 .00  . $00.00 ,

VYiTi261A ’ 1 This procedure assumes that the appropriate
. ’ oe : operational l im i t  set has been selected with the

_» ’ . SMEK and the parameter values to be changed have
’ “e . been ver i f ied .  a

J a | J

. : : PROCEDURE
» J] | J

. . / $  oo

i 

Using JSC Form 480:
ENTER PM FOR PERMANENT MED |

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

LE  | 
| ! 

2. Enter your console position, date and time.
FLT/DT /__ TLM OFFSCALE LIMIT SENSE CONTROL -MENU \ |

| 

3. Enter f l i gh t  and data type.
i 

PARAMETER CONTROL NOTE: CONTROL CODE
NUMBER CODE DEFINITIONS "4 ,  Enter the following on part 1.

/ ’ —_ H=0FFSCALE HIGH
’ J L=OFFSCALE LOW eo Parameter number(s) for which Timit values
’ — R=0FFSCALE RESET are to be changed

’ - .  e Low and/or high l im i t  value(s) for appl i -
’ —_  cable parameter numbers

. —., 5. Hard copy old values i f  desired.

- — ; 6. Using P-Tube System, send JSC Form 480 to
’ _— $ Computer TM, P-Tube Station 2-54.

| 

| 

| 

7. Verify l im i t  values are changed
ENTER PM FOR PERMANENTMED

NOTE

. Using Voice Loop:
V33#
FLT/0T /__ TLM CRITICAL LIMITS CHANGE MENU | 

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

PARAMETER LOW HIGH CONTROL |

p NUMBER LIMIT LIMIT CODE(E/D) 1. Call computer TM on SDP TLM Voice Loop-

: : : ~ : 2. Give your console position.

. nN : = 3. Submit parameter number(s) and applicable low
’ ’ so»  and/or high l im i t  values.
1] » » J

» ) ® - ? NOTE

: : = A maximum of 3 l im i t  changes can be sub-
’ . o_o»  mitted using Voice Loop.

. : Re = 7% | 
4. Verify l imit values are changed.

ENTER PM FOR PERMANENT MED
JSC Form 480 (Aug 78) NASA-JSC
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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 l imi t  values are displayed
on the operat ional  l im i t  d isplays for the con t ro l l i ng  d i sc i p l i ne .  While a para-
meter can reside in as many as f ive d i f ferent  sets and the l im i t  value(s) can be
the same, or d i f fe ren t ,  in each set, a change only effects the l im i t  values in
the cur rent  act ive set.
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| Practice |
1.

2.

List the three ways operational l im i t  values can be changed during real -timef l i gh t  operat ions.

da.

How do you ver i fy  that operat ional l im i t  value changes have been entered
into the MOC?



[Practice Feedback|
1 . L is t  the three ways operat ional  l im i t  values can be changed during real -t ime

~ f l i gh t  operat ions.

a. By using V30 menu via the Megadata terminal

b. By wr i t ten instruct ion to Computer TM using JSC Form 480

c. By verbal i ns t ruc t ions  to ComputerTM on DP TLM Voice Loop.

How do you ver i fy  that operat ional l im i t  value changes have been entered
into the MOC?

Using the MSK or DRK, ca l l  the appl icable operat ional  l im i t  d isp lay  for your
F/C d i sc i p l i ne  to the console CRT and compare l im i t  values with values
entered.

2-9



[ D : | LIMIT CHANGE

Practice FROM: TO: _ COMPUTER TM
: DATE: P -TUBESTA: _ 2-54 _
3. Assume you are at the EPS console on October 31, 1981 at 08:30. You are TIME:

monitoring F l i gh t  2 in real time and your Megadata terminal is not working. v30#
Also, a l l  other Megadata terminals are being used, and you have parameters FLT/OT __ / TLM OPERATIONAL LIMIT CHANGE MENU
tha t  need chang ing .  F i l l  out JSC Form 480 to submit  the f o l l ow ing  l im i t  PARMMETER LOW | HIGH
change values to Computer TM for input to MOC. | NUMBER VALUE | VALUE

/ he ] » J

OPERATIONAL LIMIT CHANGE ’ . .

. PARAMETER NO. LOW HIGH ’ .

V45P1100A 600 950 I — : , |

V45P1200A 600 950 | 

’ ’
_ ENTER PM FOR PERMANENT MED__

V45P2100A 125 250
V45P2200A 76.50 270.75 vals
V45T1007A -325 325 | FLT/OT ___/__ TLM OFFSCALE LIMIT SENSE CONTROL -MENU
V45T109A 15.00 100 | PARAMETER CONTROL ~~ NOTE: CONTROL CODE

NUMBER CODE DEFINITIONS
/ H=0FFSCALE HIGH: —-. L=OFFSCALE LOW

: —. R=OFFSCALE RESET

, —.
’ —
> _—

- —

ENTER PM FOR PERMANENT MED

Vass 
|

FLT/OT ___/ TLM CRITICAL LIMITS CHANGE MENU

PARAMETER LOW HIGH CONTROL
NUMBER LIMIT LIMIT CODE(E/D)

/ ’ : ’ ss
’ ’ ’ _ 9

) » ) _ )

» ’ » ~ ’
» L] ’ I

» ) I _ 9

» » » I

» ’ ’ - / $

ENTER PM FOR PERMANENT MED
JSC Form 480 (Aug 78) NASA-JSC
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LIMIT CHANGE

ST | 

FROM: EPS  TO: _ COMPUTER TM| Practice Feedback| | 
on  ES PA

: 

TIME:

3. Assume you are at the EPS console on October 31, 1981at  08:30. You are v304
mon i t o r i ng  F l i gh t  2 in rea l  t ime and your Megadata t e rm ina l  is  not wo rk i ng .  FLT/OT _/ RT TLM OPERATIONAL LIMIT CHANGE MENU

Also, a l l  other Megadata terminals are being used, and you have parameters “ pp  LOW HIGH
that need changing. F i l l  out JSC Form 480 to submit the fo l l ow ing  l im i t  | 

PAE TER VALUE VALUE
change values to Computer TM for input to MOC. | 

/\MSPILODA » £00 , __QSO_ .
N4EPIA0OA, 600  J Fx  ’
NYSP 2100A » ’ aso »

OPERATIONAL LIMIT CHANGE Yispacok  _76.5° : —AI%2 .
ST [009A 15.00 ’ 100 .

. V45P1100A 600 950 : : , :

V45P1200A 600 950 ’ ’ |

ENTER PM FOR PERMANENT MED __
V45P2100A 125 250
V45P2200A | 76.50 270.75 vals

V45T1007A -325 325 FLT/OT ___/__ TLM OFFSCALE LIMIT SENSE CONTROL ‘MENU

V45T109A 15.00 100 | 
PARAMETER CONTROL NOTE: CONTROL CODE
NUMBER CODE DEFINITIONS

/ H=OFFSCALE HIGH
. —. L=OFFSCALE LOW
. —.  R=OFFSCALE RESET
’ —?

— ?

. —

» — »

’ .
’ _ /

ENTER PM FOR PERMANENT MED

V33# :
FLT/DT /_  TLM CRITICAL LIMITS CHANGE MENU

PARAMETER LOM | HIGH CONTROL
NUMBER LIMIT LIMIT CODE (E/D)

/ ’ | L -— ?

» » » J

» ’ » -
» “ » - ?

’ ’ ] JE

’ » ’ J

» » » J

1] » » J

 ] » » EN

» ) - J -—

’ » ) JE  )

| 
’ ’ , _ 1/8

ENTER PM FOR PERMANENT MED
JSC Form 480 (Aug 78) : NASA-JSC
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SEGMENT 3

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

OBJECTIVES:

a. Enabl ing, d i sab l i ng ,  and changing c r i t i ca l  l im i t  values using Megadata
terminal

b. Enabl ing, d i sab l i ng ,  and changing c r i t i ca l  l im i t  values using JSC Form
480

c .  State the three ways used to change c r i t i ca l  l im i t  values for i nd i v i dua l
parameters during rea l - t ime  f l i gh t  operat ions.

SEGMENT INTRODUCTION:

Many downlinked analog te lemetry parameters have c r i t i ca l  l im i t s .  Just as with
operat ional  l im i t s ,  c r i t i ca l  l im i t s  must be def ined premission and the l im i t
values (points) can be changed in real time.

This segment presents the two methods for changing c r i t i ca l  l im i t s  for
i nd i v i dua l  parameters in real time. E

-TD103-1 A l l l
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Segment 3
[ Learning Statement| Por 1

Enabling, Disabling andPURPOSE | — |

( Changing Critical Limit
This procedure al lows changes to c r i t i ca l  Timi ts 802/RT TLM CRITICAL LIMITS CHANGE MENU « o

. of ind iv idua l  parameters. Parameter numbers and 4 |

values are input to MOC via the Megadata te rm ina l ,  Va lues  fo r  Indiv idual

using the V33 menu. | PARANETER LON HIGH CONTROL Parameters
S RUMERER ~~ LIMIT LIMIT CODE(E/D)FUNCTIONS OF MENU DATA FIELD: 

1

CONTROL CODE (E/D) V42P3143C_ » 2500.00 y 4001.00 y Es - -

This single character f i e l d  must e i ther U43P4547C_ » 1600.00 y 2600.00 yD  
|

be blank, D E. A or D w i l l  cause l im i t  sensing V43P5121C_ +» 3930.00 ys 4820.00 y | IE This procedure assumes that the c r i t i ca l  l im i t
to be disabled for the associated parameter; ; ‘ ' ' set has been selected with the SMEK and the .

whereas, an E will cause processing to be - parameter values to be changed have been
’ re-enabled. ae  RS J ! - ver i f ied .  ’

| 
y ’ $ I )

: All other data f ie lds  are self explanatory. ' ' ' ’ PROCEDURE
vo  CRITICAL L IMIT  DISPLAYS . y } $ o

: 
| y y $ ’ 

| | :

MSK Discipl ine } ' ; ' = ; 1. Call a blank V33 menu from MOC or diskette.

2115 AVIONICS _ y ' y _ 3 2. Enter parameter number(s) for which values are
2127 CCE ~ Cy  ' ’ _ to be changed. :

2145 EMESB1 
| 

j ; p ’
2158 EMESB2 . - !  3. Enter desired low and/or high value(s) for
2195 PROP . ! ’ y - parameter.

$ y / $ :

' = 4. Enter E or D for parameters to be enabled or
d i sab led .

\ Y33 MENU J
5. Repeat steps 2 through 4 for desired

parameters. .

a ) 6. Hard copy i f  desired.

) 7. Transmit to MOC.
FLT 2 PROP CRIT LIM DSP I PRT2195% A :

PARANETEF Los L HIGH NW 0 PARGNETER LON IL ' HIGH N 0
n01G2603C 5109 .00  6000.00 VISXO64 IX NOTE .
no1G260%C 95 .00  106 .00  

.

nOIG2SN 3.00 105.08
MOSG2603C . 3021.00 v809.89 Entry during c r i t i ca l  phases of f l i gh t  (L-45 min.
NOSSIM0c  Zece00 4001.00 through OMS-2 and EI-35 min. through landing)
VaRIIIE 206.06 300.90 | 

requires F l ight  Director 's (FD) approval.
ve2P1116C 225.00 300.00 

’

ve2r2110C 2860.00 “0901.00
ve2 r2113C 2500.00 %001.600

yeapatiee 236.00 300.06 | 

8. Verify change(s) or appropriate c r i t i ca l  l imit
' ve2P3110C 2508.00 4001.00 d i sp ]  ay.

ve2 r3112C 2500 .00  4001 .60  |

ve2P3t13€C 2500 .08  “001 .00
ve2 r3 i115C  225 .80  306.006 NOTE:

ve2P3116C 225 .00  :

Yebesile 543.00 205.00
J93Pe334C 242 .00  Parameters are disabled when:
Valve $90.06 390.08 | 

|

vasheinse 178.90 Jou .  | 
a .  An asterisk appears in the D column of

ve3rEi2ic 3839.08 4820 .00  | c r i t i ca l  l im i t  displays.
va3pEs2Ic 292.00 206.00 

|

ye3rEEeIC 1999:9% 2350.08 b. An asterisk appears to the left of
v4 3PB6N EC 178.00 300.00 parameter high value on SMEK history tab
a Ireensh 13000 350.00 display.
ve3Teee 3a -30.00 250.09
"1062687€
"210260v 73186



[ Practice}
OE

Fill out the V33, TLM C r i t i ca l  Limits Change Menu below to dothe fo l lowing.

“a. Disable l imit sensing for these parameters:

LOW HIGH

V76V0100A 100
V76V0200A 2 3 .7
V76V0103A |

V76V0230A 57 103

b. Enable l im i t  sensing for these parameters:

LOW HIGH
V45C0101A | 6.975 8.42
V45C0201A
V45C0301A

f vise \
004/RT TLM CRITICAL LIMITS CHANGE MENU |

PARAMETER LON HIGH CONTROL
NUMBER LIMIT LINIT COBE(E/D)

| . ’ ’ _ 9
’ f y 2
’ ’ ’ _ 9
’ y ' _ 9
’ ’y ’ _ 3
’ ’ ’ _ !
’ ) ’ _ !
’ ' y _s
’ ) ' J )
) J ’ I

’ ’ y _s
' y ’ 1
' ’ ’ _ 1
’ 3 y - 9
’ ’ ’ _ 9
’ ' ’ AR |

\_ ENTER PH FOR PERNANENT ED J
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“Practice Feedback |]
F i l l  out the V33, TLM Cr i t i ca l  Limits Change Menu below to do the following. ,

a. Disable l imi t  sensing for these parameters:

LOW HIGH
VZ6VO100A 100
V76V0200A 2 3.7

» + V76VO103A
© V76V0230A 57 103

b. Enable limit sensing for these parameters:

LOW HIGH

V45C0101A 6 .975  8.42
V45C0201A
V45C0301A

J

004/81 TLK CRITICAL LIMITS CHANGE MENU

PARAMETER LOK HIGH CONTROL
NUMBER LIMIT LINIT COBE(E/D)

IVIEYQJQ0Avy __100  ' DB
\ZV0200A 9 2 32.7 y Dy
VZ4V0I10Q3A_ 9 . 9 ’ Ds
YZ6V02 304A 3 57 .  y _Jo3 Dy
YYSCOIOIA» 6 .975  vy __ 842. Es
YiSCO201A 1 ' ’ £
V4SCOI0LA # —! ' Es

’ ’ .  y J !
’ ' ’ _
' ' ’ _
’ 9 9 _ !

— ' ' ’ - ?
a y ’ - J

| y § -

’ ’ — | e }

’ ' y AR

\_ ENTER PM FOR PERNANENT HED

3-4



| Learning Statement|

FUNCTION
JSC Form 480

Used to submit wri t ten instruct ions to the
Computer TM to change operational and/or c r i t i ca l
l im i t  values.

LIMIT CHANGE

FROM: &£/6 TO: COMPUTER T™
DATE: 1/20/¥%) P-TU :
TIME: (S50)

FLTroT 2 /87  “<4 OPERATIONAL LIMIT CHANGE MENU

PARAMETER LOW HIGH
, NUMBER VALUE VALUE

[1]

9 J

9 J

9 J

» | J

ENTER PM FOR PERMANENT MED

v3l#
FLT/DT /__ TLM OFFSCALE LIMIT SENSE CONTROL -MENU

| PARAMETER CONTROL
NUMBER CODE

/ : 0s
» — ?

. —
» — 9

9 — P
J -—

» — ?

»” — ?

» —
’ _ /

ENTER PM FOR PERMANENT MED

V33#
FLT/DT /_  TLM CRITICAL LIMITS CHANGE MENU

PARAMETER LOW HIGH
NUMBER LIMIT LIMIT

/ NYS PILODA 700 ys JODO
USP 12004 » 300
V45P2100A, _150.2  _ 3248

J J

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

L
J

N
e
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©
 

©
 

¥ 
VY

 W
 

©
 

O
e

Segment3
Part 2

Enabling, Disabling and
Changing Critical Limit
Values for Individual
Parameters

ASSUMPTION

‘This procedure assumes that the critical limit set
has been selected with the SMEK and the Paraneter
values to be changed have been ver i f ied .

PROCEDURE

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

2. Enter your console posi t ion,  date and time.

3 .  Enter f l i gh t  and data type.

4. Enter the following on part I I I :

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

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

@ Low and/or high l im i t  value(s) for
applicable parameter numbers.

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

5. Hard copy i f  desired.

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

7. Verify change(s) on appropriate c r i t i ca l  l im i t
d isplay.

CONTROL
CODE(E/D)

m
e

F
L

L
r 

m
m

m
m

N
M

?
 

©
 

Vv
 

VU
 

Vv
 

v 
vv

 
¢ 

v
e

o
\

NASA-JSC )
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[Practice |
Assume you are at the EPS console on October 31, 1981 at 0830. You are
monitor ing F l i gh t  2 in real time and your Megadata terminal  is not working.
Also, a l l  other Megadata terminals are being used, and you have parameters that
need changing. F i l l  out JSC Form 480, to submit the fo l l ow ing  l im i t  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 A l l l

V33#

FROM:
DATE:
TIME:

V304
FLT/OT __ /

PARAMETER LOW
, NUMBER VALUE

ENTER PM FOR PERMANENT MED

LIMIT CHANGE

TO:
P-TU

COMPUTER TM

TLM OPERATIONAL LIMIT CHANGE MENU

HIGH
VALUE

CONTROL
cone

V31# |

FLT/DT /_. TLM OFFSCALE LIMIT SENSE CONTROL -MENU

PARAMETER
NUMBER

/

ENTER PM FOR PERMANENT MED

FLT/OT __ /
PARAMETER LOW

p NUMBER LIMIT

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

a
,  

®
 

®
 

¥Y
 

¥ 
W

W
 V

O
 

¥ 
¥ 

e
e

LL

HIGH
LIMIT

A:

TLM CRITICAL LIMITS CHANGE MENU

NOTE:

N
W

? 
©

 
¢ 

V
O

 
O

e 
Vv

 
W

V 
EO

 O
O

L2
4

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

CONTROL
CODE(E/D)

NASA-JSC
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O
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: 

LIMIT CHANGE

| Practice Feedback | | 
FROM: __ 10:COPUTERTH

| 
) 

TIME: TT

Assume you are at the EPS console October 3 .  S981 at 0830. | rou are vi04 |

monitoring Fl ight 2 in real time and your Megadata terminal is not working.
Also, a l l  other Megadata terminals are being used and you have parameters that FLT/OT 2 [RT TLM OPERATIONAL LIMIT CHANGE MENU
need changing. F i l l  out JSC Form 480, to submit the following l imi t  change PARAMETER LOW HIGH

values to Computer TM for input to MOC. | 

; NUMBER VALUE | 
VALUE

CRITICAL LIMIT CHANGE . : :

PARAMETER NO. LOW HIGH CONTROL CODE ~ : X
EE » » »

V45P1100A 500 1000 ENABLE :

- V45P1200A 500 1000 /$

V45P2200A 50 300 DISABLE
| 

V3
| 

V45T1007A -350 350 DISABLE ~ FLT/DT ___/__ TLM OFFSCALE LIMIT SENSE CONTROL MENU

V45T109A 12.50 120 ENABLE | 

PARAMETER CONTROL ~~ NOTE: CONTROL CODE
NUMBER CODE DEFINITIONS

. — L=0FFSCALE LOW

. J R=0FFSCALE RESET

| 

: —7s
= ENTER PM FOR PERMANENT MED __

V33#
FLT/OT __ / TLM CRITICAL LIMITS CHANGE MEWS

PARAMETER LOW High CONTROL

’ ___S : 100 ’ ’

VABP2100A , 00 . ys x t

VA5P2200R , —__ bi . ' » D,
VA5TI007A , 300 > 0 ,» D,
VASTIO0A , ~12.50 , 120  ,» E,

| 
: , C7

ENTER PM FOR PERMANENT MED .
0103 -1  A l l l  JSC Form 480 (Aug 78) NASA-JSC



Practice 1

1. List the two ways that c r i t i ca l  l im i t  values can be changed during real-t ime
f l i gh t  operat ions.

a.

b.
. |

- 2. How do you ver i fy  that operat ional  l im i t  value changes are entered into the
| MOC? :

3

|

TD103-1 Al1l1l



| Practice Feedback | B
1. L is t  the two ways that c r i t i ca l  1 imit  values can be changed during rea l - t ime

f l i gh t  operat ions.  
|

a. By using V33 MED menu via the Megadata terminal

b. Bywri t ten instruct ion to Computer TM using JSC Form 480 |

2. How do you ver i f y  that operat ional  l im i t  value changes are entered into the
MOC? 

| !

Using the MSK or DRK, ca l l  the appl icable c r i t i ca l  l im i t  d i sp lay  for your
F/C d i sc i p l i ne  to the console CRT and compare l im i t  values with the values
entered.

TD103-1 All1l
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SEGMENT 4

INHIBITING OFFSCALE HIGH/LOW LIMIT SENSING
FOR INDIVIDUAL PARAMETERS

OBJECTIVES:

a. Complete a V31 MED menu to i nh ib i t  and reset o f f sca le  high and low PCM
l im i t  sensing.

b. State the effects of inh ib i t ing  off scale l im i t  sensing, on DTE
d isp lays ,  l im i t  l i gh t s  and alarms.

SEGMENT INTRODUCTION:

A check is made on al l  uncalibrated TM data received from the Orbiter to
determine i f  the pulse code modulation (PCM) count is w i th in  predefined l im i t s .
TM parameters found to be out of l im i t s  are said to be o f fsca le  high or low.
This process is called TM offscale 1imit sensing.

This segment discusses the methods and effects of i nh ib i t i ng  o f f sca le  l im i t
sensing. In add i t i on  the segment discusses the method for r ese t t i ng  normal
l im i t  sensing.

TD103-1 A111 4-1



| Learning Statement | | 

Segment 4

PURPOSE oo  Inhibiting Offscale
| | High/Low LimitDisable the lamp and alarm indications and

restore the high speed displays when the PCM . .
count 1s out of l im i t s .  Sensing For Individual

FUNCTIONS OF MENU DATA FIELDS | 
| | 

Parameters
The fol lowing matrix shows the resul t  of | 

\
entering an H for a parameter number on the V3l 0 , PROCEDURE
menu. J3i —

TLM QFFSCALE LIMIT SENSE CONTROL MENU
BEFORE PCM OUT-OF- | AFTER PCM OUT-OF- — “nnn 1. Cal l  a blank V31 from the MOC or d i ske t te .

HIGH SPEED | NO CHANGE NUMBER CODE DEFINITIONS ARE Enter e i ther  H, L, or R in CONTROL CODE data
DISPLAY / V42P1145C + Hy f i e l d :  >?

U42P3113C_ » Rs H = QFFSCALE |PARAMETER e fa l l dv ,  rh a lh  — |

LIMIT DISABLED U43P54240 ' | HIGH Repeat steps 2 and 3 for desired parameters.

LIGHTS y _ 8 L = OFFSCALE Hard copy if desired.
OP/CRITICAL| H DISPLAYED IN ERROR COLUMN s _ !  LON
LIMIT ' Cy  R = GFFSCALE | 6. Transmit to MOC. | |

DISPLAY _ g _ 9 RESET | 7. Verify changes are indicated on console CRT.

CRITICAL $ I

EVENT 3 _ 3 |

ALARMS DISABLED : NOTE

| 
| 

y "y  Written instructions can also be sub-
The results when entering an L are the same as ; _ pitted using JC hiom 480. Except for
those for an H except that an L is d isp layed ‘ ' ‘ i den t i ca l  to the v i i  nenu format
instead of an H. Entering an R restores normal - - .
PCM imit sensing. Co, )  !  :

$ y
The parameter number data f i e l d  is ’ = J 4
self-explanatory. y34 MENU ~- ! -

4-2



[Supporting Data]
Onboard the Orb i t e r ,  sensors provide s igna ls  that are propor t iona l  to the
magnitude of the st imulus being measured. These s ignals are processed onboard,
converted to PCM form, downlinked, and f i na l l y  routed to the MCC. As part of
the processing that takes place in the MCC, the PCM signal is checked to ver i f y
that i t s  value is w i th in  predefined l im i t s .  Should the PCM value f a l l  outs ide
these l im i t s ,  e i the r  an off scale high or low condi t ion ex i s t s ,  depending on
which end of the scale f a l l s  outs ide of l im i t s .  An off scale cond i t ion w i l l
cause an event l i gh t  to be dr iven and the parameter data to be replaced by an H
or L on the high-speed d i sp lay .  The high-speed d isp lay  w i l l  continue to d isp lay
an H or L un t i l  the PCM count re turns to w i t h in  l im i t s .  In add i t i on ,  the
operational and c r i t i ca l  l im i t  indications wi l l  also be driven i f  their l imi t
values f a l l  w i th in  the of f  scale l im i t  values.  The fo l l ow ing  i l l u s t r a t i on  shows
the re l a t i onsh ip  of opera t iona l ,  c r i t i ca l  and off scale l im i t  values.

| OFF SCALE- -  La-— — LIMITS
. CRITICAL _—

= LIMITS |

- < OPERATIONAL
LIMITS

_ A
1 | | IE  | | | I

ENGINEERING UNITS

PC
M

 V
AL

U
E

High and low of f  scale l im i t  sensing can be i nh ib i t ed  by appropriate en t r i es  on
the V31 menu (H for high, L for Tow). When off scale l imi t  sensing is inhibi ted
for a parameter, al l  event l ights and alarms for the condition (high or low) are
disabled.  On any d isp lay  where operat ional  or c r i t i ca l  l im i t s  for a parameter
are shown, the values w i l l  be fo l lowed by an H or L to i nd i ca te  that off scale
l im i t  sensing has been i nh ib i t ed  for that parameter. This i nd i ca t i on  w i l l
remain un t i l  l im i t  sensing is restored by an appropriate V31 menu ent ry .

© TD103-1A111 4-3
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| Supporting Data]
The DTE d isp lays on the fo l l ow ing  pages i l l u s t r a te  the status of several parameters
both before and after offscale l imit  sensing is inhib i ted.

Mask 1 determines which bits of the parent word are to be compared to the parent
con f igu ra t ion .  Mask 2 contains the actual b i t  value to be used in the b i t - by -b i t
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
de ta i l ed  discussion on OMS/RCS hexadecimal l im i t  sensing can be found in
BOOSTER/PROPULSION CONSOLE HANDBOOK JSC-12827, Rev. A. This book gives al l  the
parameters, t he i r  mask number and the predefined hexadecimal un i t  values for each
mission phase and con f igu ra t ion .

4-4
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| Supporting Data
The displays on this page show the
effects of i nh ib i t i ng  off scale l im i t
sensing pr ior to the occurrence of an

j nd i ca tes  an operational out of
l im i t s  high condition and that a down
arrow ( | ) shows an out of l imits low

Data in the fol lowing displays has
been modified to more c lea r l y
i l l u s t r a te  the effects of i nh ib i t i ng
l im i t  sensing and in some instances

f fscale PCM cond i t i on .  You may cond i t i on .
Cecal l  that an up arrrow ( t )  may not be r ea l i s t i c .

HIGH SPEED DISPLAYS

FV / 102 ECLSS SUMMARY 0701J  FLT
:00 OMETY 163:  19 :55 :00  SITE NIL O01 616 60 GN 098 22 SH 024 0 PARAMETER

PERT 163: 1 et.:00 ALARNS PFS BFS MODE © 1% Y4SP11606A
D D CRY ey  ° ,  120k  ToT

~_  «= PCS | 2 -
scos «02 FLON 02 FL

LLY  P

H20
V46PO353A
V46RO135A28

— SPLY/NST H20 V46RO235A
ARS H20 —1 —p—2 — ATCS ——1 — FLASH EVAP ——
Rcc  a | we | 65 | GPC PMPB] == | -- | CNTL PRA|-- --- |eSPLY IP CMODE P YI6R3335R
oPMP OP| 27 | 65 | eRCC @ 3 | 20 PRB |-= -= -  oNST LIGP Y46T0242A
PMP IP| 6.0 [36.7 | PNP IP 86 | 100 SEC|-- ---  | TK QIY | -PCT ——L8 VHETOIY2A

oPMP AP|26.6 |28.0 | .  FLOW TOT|2565 [2610 HI LD| ENBL |¢ A] 99.3 | 167 V5ST1108A
TOT F [1355 [1342 | ¢  ICH |20S% [2097 | HL DCT 7 o Bj 61.1] 136 VEST1208A

oICH F 14 [1643 | © PL HX| 225 | 2034] o¥-89 209 |e c | 59.5 | 100% VEET1 308A
oPMP OT] 69 gy | o CP] 2067 | 318 | oY-91 0B 251 |e D | 63.3 1864 V61P2511A
ALIHXOT| 7St| 82 | oRAD IT 163 | 101 | o NO2 190 |eo E | 52.0 07 ve1P2513A
AICPOT| 89 87 PNL OT D o| JOP TY ° F | we .4 70 Ve1P251ER
A2HXOT| 82 96 | eCNTL OT 62 64 | oX1396 F 1664 TOT 17S VE1P255ER
A2CPOT| 89 49 | oEVAP OT |37.1 [36.1 | oXi1464 A 24% [eo NST | 47.0 | 147  Ve1P2EETR
A3HAOT| 76 72 ICH IT [38.0 °o Y-89 L 151 . |  DUMP T | -SPLY—4-MST
A3CPOT| 7% 75 Ave OF D oe NOZ L 103 |023357329 Y 67 V61P2558A
ICH IT| 68 82 AVS OT 0 D| © Y+89 R H NOZ A| 118% | 113¢ V61P2600A

oICH OF 58 ut AVY OT 0 D| ¢ NOZ R L no2 81 120¢ | 110% V61P2700R
oCHX IT K-BTU Juz ,  6 142.7 | FOLN [ 8  —1—B— —NH3 R—1—B-  vV61P2800A
K-BTU | ©. 2 :3 1 °  Aq  ] 80 PRE3S| 11S 25 V61R2105A

ay BAY Ol ow wes | oxo1s mi| 37 | a9 | Temp] +88 |e 81 .V61R2205A
*EN 8p | PKG2 OT D|ox1058 m2] 33 | 92 e-LB| 41.8 |72.6 V61R230SA

i e  gt! PKG3 IT Dl »%1326 Al 32 | 8% CNTL 66

Notice, there is no change in the high
speed display after l im i t  sensing fis
i nh i b i t ed .

F/NNV / 162 ECLSS SUMMARY 0701J
OGNT 103:19:55:00 OMET 103: 19:55:00 SITE MIL OI 016 60 GM 800 22 SH 82% 066
RGNT 163:19:65:00 ALARNS PFS BFS MMODE © 148K

. D D0 vy  0 126K
oCAB ~~  ~ PCS 1 2 — =CRYS 3 y TOT FLT
J *02 FLON 02  FL  PRARANKETER

ARS H20(—1 —y—2— ~—RTCS——{—1—2— —FLASH EVAP
eACC @ | 48 65 | GPC PHPB| -- CNTL PRA | - -  So
pnp  oP| 27 | 68 | once @ 31 | 20 PRB |-= ---

pup 1P| 0.0 [36.7 | PHP 1P ge | 100 sec |-- ---
opnp aP l2¢ .6  128.0 | .  FLOW TOT|2565 |2610 HI LD| ENBL

TOT F |1368 [1342 | e— 1cH |2es% |2097 | WL oCT T
oICH F | 1% |1e93 | o PL HX| 225 | 2034| ov-85TE| 209
PMP OT] 69 | 84 | o cpl 207 | 318 | ov -91  oB| 251

AiHxoT| 75¢| 82 | erAD IT | 163 | 181 | © woz! 190
aicPoT| 89 | 87 | PwL of 0 o| Top 1
A2nX0T| 82 | 96 | ocNTL OT | 62 | ew | ox i 390  F| 1664

A2cPOT| 89 | wo | oEvap oT. 37.1 [36.1 | oxivew A]  2uw
R3nxoT| 76 | 72 | 1cH IT |38e eo ¥ -89  L| 181
a3ceoT| 79 | 75 | ave or 0 e n0Z L| 103
1cH IT| 68 | 82 | avs or 0 p| o v+89 RB H

e1cH or $8 | ui | ave of 0 REA L
oC HX K-8TU 142.8 lw2.7 N LQ —8
K-BTU | ©. — OF t e l e  Tse

AV BAY FLOW] 483 | ox918 m1| 37 | 8
] aro. is i ]  PKG2 OT p|ex1058 m2l 33 | 92

Th108

CG-3-82

LLY  P 1 .4%
oFLUIDT| + 19
OHTR T | +111

H20 oMANF P 28

PKG3 IT 0 2X1326 RI 32 1 85

— SPLY/WST H20
IP

LD

LON
760. 66
189.92

950. 60
950. 60
950. 00

14.60
14. 00
14.60

2.80
2.80
2.80
0.065
0.065
0.65

$8. 60
68.00
$8.  60
-1 .00
-1 .60
-1 .60

oSPLY CMODE P TaePo3t 3a
OoNST LIQP

TK QT PCT  —+—LB Y46RO13SA
o al 9931 1€7| V46RO235R
° B 01 .1  136 Y46RO335A

) V46TO1%2R° C | 59.5 | 1080¢
° D{ 63.3 1664 v4670242A
° E | 52.0 07 V46TO342A

V5ST1108A\ F | 46.4 70
T0T 175 VS5T1208A

° NST | 47.08 | 1%? VS5T1368R
DUMP T | -SPLY—4NST — Y61P2511A

023357329 4 67 V61P2513A
NOZ AR| 118¢ 113¢ V61P2515A
NO2 Bl 120¢ | 110% Y61P2556A

—NH3 A -B = V61P2557A
PRESS| 115 2% V61P2558A

TEMP| + 80 |+ 81 V61P2600R
e-LB| 41.0 |72.0 V61P2700R
CNTL 66 V61P2800RA

V61R2105A
V61R2285A
V61R2305A

-1 .60
-1.060
-1 .00

|

L

L

360 .60
.08

12°
129.00
129.00

1260.00
1260.60
1260.60

26.60
26.60
26.60

3.66
3.60
3.60
0.35
0.35
0.35

75.00
75.60
75.00
5.60
5.00
5.00

that parameter.

EMESB2 CRIT LIM DSP1
HIGH

1600 .00
1000 .00

360.68

lower display,
appears in the error column beside a
parameter high l im i t  value, off scale
high l im i t  sensing is inh ib i ted for

L ikew ise ,  an L beside
the low l im i t  value i nh ib i t s  off scale
Tow l im i t  sensing.

HIGH MW D , PARAMETER’
1660.60 V61R2401A
1660.60 V61R2Y

360.00

2661A
Vé3R1 100R
V63R1 300R
v6371207A
v63T1407A
Ve3T1810A
V63T1879A

H D , PARANETER
V61R2401

V63R1100R
V63R1 300A
v63T1207R
v63T1407A
V63T1810R
V63T1879R

Off Scale Limit Sensing Enabled
LIMIT SENSE DISPLAYS
EMESB2 CRIT LIM DSP1 21588

HIGH ® OD
8.0%
0 .65
0.65
$ .00

Lon L
00

Off Scale Limit Sensing Disabled
In the when an H

0.6
1200.00
1260.00

32.00
32.60 50 .00
80.060 190.60
20.60 170.60

2158B
LOW L HIGH HW Deo 0.65

6.00
1200.60
1200.00

32.00 $0.00
32.00 $0.00
80.60 196.60 H
20.60 L 170.006

a ie

F/NV

o
d

e
r

1 /102
ONEY 103 :19 :85 :00 ,

TOP Y-69
TOP Y-89 ¢ L
TOP Y -116
TOP NOZ oLNOZ
TOP Y+59
TOP Y+89 ¢ R
TOP Y+116
TOP NOZ ©oRNOZ
SPLY RCCUM
SPLY RCCUM

~=FLASH EAP ORATORS=-

$1
X13

TOP X1435
802 TOP X146% © RAFT

T9216 TOP X1467
79211
71860
79212
T1878
19213
T1810
T9214
T1879
X1761
X1761

HIGH SPEED SMEK DISPLAYS

Vé3 ATCS FLASH EVAP
] D1 6 OF N 6 BO SH

1
254
ON
ON

163: 19
:65: 60
103: 19
:55:00

147

185"
139

25°.
ON
ON

©735E

X135%
TOP X143S

802 TOP Xi4é6Y4 eo FT  ~~  a
T9216 TOP X1467 26% I~  eT | 265 262 270 25% S r  0S
T9211 L TOP Y-69 160 156 160 160 163 164 125 250
T1860 LL TOP Y-89 o L 167 158 166 159 166 150 100 256
T9212 L TOP Y-116 151 147 149 144 143 143 160 260
T1878 L TOP NOZ oLNOZ2 61 61 60 62 66 67 35 128
79213 R TOP Y+59 32 189 184% 192 195 190 128 256
T1810 R TOP Y+89 ¢ R 1854 185 187 160 187 159 90 1754
T9214 R TOP Y+116 135 139 135 137 135 136 50 200
T1879 R TOP NOZ oRNO2 254 25 59 6h 69 71 4o+¢ 150
X1 751 A SPLY ACCUM ON ON ON ON ON ON
X1761 B SPLY ACCUM ON ON ON ON ON ON

OGMT D :H ]103 :19
tM :51 :55 :00

RGHT D:H]1063:19

Note that the left  column remains
unchanged as i t  did in the high speed
display and that the last two columns
are changed the same as these were in
the l im i t  sense d i sp lay .

FAN 1 /1027  V63 ATCS FLASH EVAP ©735E
- .ONET 103:19:55:60 30 PF

SITE
e-FLASH EVAPORATORS--
X0725 146K LHD
$1660 -GPC

250
143 143 160 260
66 67? 35 125

195 190 125 256
157 169 . 90 17SH
135 136 60 200
69 71 YoL 156
ON ON
ON ON

NASA-SC
4-5



| Supporting Data
The displays on th is  page show the
effect on two parameters of an off
scale. PCM count and the resul t  of
disabl ing off scale l im i t  sensing on
these parameters same
condit ion. The data has been modified
for the purpose of c la r i ty .

FV
RGAT 103:19:65:60

HIGH SPEED DISPLAYS

ECLSS SUMMARY 07601J
OMET 163:19:55:00 SITE MIL OI 016 60 GN 606 22 SH 02% 60

oon 193:19.65:00 ALARNS PFS 8FS KMODE © 140K
D D UREL D 126K

oCRB
®

FAN AP
FAN ON OHTR T

H20 k r  oMANF P 28 28
ARS H20 re   —RTCS —r—1 —7=2— — FLASH EVAP — Se  SPLY/NST H20
¢ACC Q GPC PMPB - CNTL PRA == === oSPLY IP CMODE P
oPNMP OP oACC @ 31 20 PRB | ==  === [OoNST LIGP

PHP IP - PHP IP 86 100 SEC |-= ~--- TK Y PCT  LB=
oPMP AP . FLOW TOT 2565 |2610 HI LD ENBL [eo A 99 .3  167

TOT F ICH  |20S% |2097 | HL OCT 7 ° B-| 61.1 | 136
OICH F PL HX| 225 | 2034] ov-89 IB 209 |e C | 59.5 | 100d
oPHP OT cCP| 207 318 oY-91 0B 251 jo D 63.3  106¢

A 1HXOT ORAD IT 103 | 101 | eo NO2 190 |o E | 562.0 07
R1CPOT PNL OT D D PT  ° F 46.4% 70
A2HXO0T oCNTL OT €2 64 | oX1390 F 1664 TOT 175
R2CPOT oEVAP OT 37.1 |36.1 oX1464 RA 244% |e NST | 47.6 | 147

"AIHAOT ICH IT [38.0 © Y-89 L 151 | DUMP 7 | }  SPLY—4=-NST=
R3CPOT Ave OF D o NOZ L 103 {02335/329 4 67
ICH IT  AVS OTF D D| © Y¢89 R MH NOZ A] 118% 113¢

oICH OT Ave OT b D] ¢ NOZ R L NDZ 8B) 120% | 110%
oCHX IT K-BTU 42.5 142.7 | FDLN ] ~ f  —18  — —NH3 A - =

K-BTU 0. H — DF oe X46 Fl © 80 | PRESS] 118 25 |
RY BAY FLOM| 463 | oX918 Mt] 37 | 8% TEMP| + 80 [+ 8}ven ¢P fo Tod i ]  PKG2 OT p lox tess  m2] 33 | 92 o-L8| 41.0 |72.0

16 105 PKG3 IT DI 241326 RAI 32 35 CNTL 66

Notice that the parameter value is
replaced by an H for an of f -scale high
condit ion and by an L for an off scale
‘Tow cond i t i on  in both d i sp lays .

FN ECLSS SUMMARY 0701J
RGAT 103:19:55:00

- PCS |
e02 FLON

-CRY(

OGNY 103:19:55:00 ONET 103:19:55:00 SITE NIL 01 016 606 Gn 600 22 SN 624 00| |

RLARNS PFS BFS MMOBE © 140K

oRCC Q
PMP OP

PMP IP
OPMP AP

TOT F
eICH F
oPHP OT

AR 1HXOT
RICPOT
A2HXOT

RA2CPOT
"A3IHACT

A3ICPOT
ICH IT

eIJCH OF
oCHX IT

K-BTU

ARS H20—1 ——2

av BAY"EN sr o.is
or] 102

CG-3-82

- PCS
«02 FLOM

-— RTCS 1 2

REL 0
3

T i .  -or +19  | +
OHTR T +111 +115
OMANF P 28 28

PLY P

H20
— FLASH EVAP — — SPLY/MST H20

GPC PMPB = - -  | CNTL PRR |== ==-- oSPLY IP CHODE P
¢ACC Q 31 20 PRB|==  === oNST L IaP

. PHP IP 86 100 SEC [== === TK QTY PCT  LB

. FLON TOT |256S |2618 HI LD ENBL A 99 .3  167
® ICH 265% ]2097 HL DCT 7 01 .1  136

®
¢ B

PL HX] 225 | 2034| °Y-89 IB 209 |e < 59.5 1004
°
4 E
°

cp| 207 | 318 | ov-91 oB| 251 63.3 | 1864
oRAD IT | 183 | 181 | o - woz| 198 52.0 | ©7
PNL OT 0 ol top Fluw! |  70

oCNTL OT | 62 | e4 | ox i d9e  F| 1664 TOT 175
oEVAP OT. [37.1 36 .1  | ox i vew  al 24% |e  wsT | wr. | 147

Ich  17° 380  | ov¥-89  L| 151.| ouMP T | SPLY—-NST-
Avé OT D ¢ NOZ L 103 |02335,329 4 67
AVE OT ol . ol ¢ ves9 R H NOZ A] 118¢  | 113¢
Ave OT ol « noz2™ R L noz Bl 120t | 110¢
k-8Tu  lw2.6 lw2.7 | Foun LQ r= — —NH3 " .B—— DF sxTvc F lo  | se | press! 11s | "25

3 FLOW| 453 | oxo18 m1] 37 | av TEMP | + so |+ 81o.14 | PKG2 OT p |ox i05s  m2| 33 | 92 0-LB| 41.8 [72.9
"30 PKG3 IT pl »x132¢ al 32 | 85 eNTLl 66

PRRAMETER

V46P0353A
V46RO135A
Y46RO235A
V46R0O335A
V46TO142A
V46T0242A
V46T0342A
VSST1108R
VS5T1208A
VS5T1308A
V61P2511A
v61P2513A
V61P251SA
V61P2556R
V61P2557A
V61P2558A
V61P2600A
v61P2700A
V61P2800A
V61R2105A
V61R220SA
V61R2305A

FLT
PARAMETER
V4SP1166A__

Y46RO13SA
V46ROB23SA
V46RO33EA
Y46T01%2A
V46T024%2R
v46T034%2A
VS5T1108A
v55T71208A
VYS5T1308A
V61P2511A
V61P2513A
V61P2515A
V61P2556A
V61P25S57A
V61P25S58A
V61P2600R
V61P27006A
v61P2806A
V61R2105A

.VY61R2205RA
V61R2305A

FLT

80. 00
86. 60
80. 60

950. 60
950. 60
950. 00

14.00
14.00
14.60

68. 60
$8 .00
-1 .60
-1 .00
-1 .00

}

LON

2.860
2.80

9.05
6.065
0.65

$8. 60
£8.08
£8.00
-1 .00
-1 .60
-1 .00

Off Scale Limit Sensing Enabled
LIMIT SENSE DISPLAYS
EMESB2 CRIT LIM DSP1

HIGH HW 0
1000 .00
1600 .60

300 .60
360 .00

PARAMETER’
Y61R2401R

V63R1100A
> V63R1 300R

129.00 v63T1207A
129.060 ve3Ti407A

1266.00 V63T1816R
1260.00 Ve3T1879R
1260.00

26.66
26.68
26.60
3.68
3.60
3.60
0.35

Off Scale Limit Sensing Disabled
In the lower display, when an H
appears in the error column beside a
parameter high l im i t  value, off scale
high l im i t  sensing is inh ib i ted for
that parameter. Likewise, an L beside
the Tow l im i t  value i nh ib i t s  off scale
low l im i t  sensing.

EMESB2 CRIT LIM DSP1
HIGH HW D

1000.60
1060.60

360.60

PARAMETER’
V61R2401R

V63R1100R

129.60 v63T1207R
129.60 v63T1407A

1260.60 v63T1816R
1260.60 v63T1879R
1260 .00

26.66
26.60
26.60

3.60
3.68
3.60
0.35
8.35
9.35

75.00
75.60
75 .60

5.00
5.00
6.00

ONEY 103:19:55:00.  11

tad  Ey AP ORRTORS--

T9216 TOP X1467

D
P

V
D

IB
V

D
O

IC
E

rr

OnEYT 103 :19 :55 :00

e=FLASH AP  ORATORS-~

V63R1 300A 1260.00

T9216 TOP X1467

1 /102  a

HIGH SPEED SMEK DISPLAYS

V63 ATCS FLASH EVAP
' 316  68  GN € BD  SH

TOP Y-69
TOP Y-89 o L
TOP Y-116 151- 147 149 14% 143
TOP NOZ oLNOZ 61 61 60 62 66
TOP Y+59 132 189 184 192 195
TOP Y+89 ¢ R ve  18S 157 160 157
TOP Y+116 13S 139 13S 137 135
TOP NOZ oRNOZ L 25: 59 6% 69
SPLY RCCUM ON ON ON ON | ON
SPLY ACCUM ON ON ON ON ON

OGNT D:H[1063:19
tM :8 ] : 55 :  00

RGHMT D :H ]163 :19
:M :S ) :55 :  00

1/182 + ‘

SITE

TOP Y-69
TOP Y-89 o L
TOP Y-116
TOP NOZ oLNOZ 61
TOP Y+59 132
TOP Y+¢89 ¢ R '

TOP Y+116 135
TOP NOZ oRNO2 i.
SPLY ACCUM ‘ON
SPLY ACCUM ON

OGHNT D:M 103 :19

RGMT D:H|163:19

Note that the le f t  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 l im i t  sense
d i sp lay .

Vé63 ATCS FLASH EVAP

61 60 62 66
189 184 192 198
18S 187 160 167
139 135 137 136

25 $9 64 69
ON ON ON ON
ON ON ON ON

:M:$ ] : 55 :00



| Practice |
1. F i l l  out V31 menu below to i nh ib i t  and then resume processing funct ions  as

l i s t ed .

INHIBIT LOW LIMIT RESET PROCESSING INHIBIT HIGH LIMITS

V45C0201A ~ V41P1605A V41P1254C
V76C3076A V41P1154C V41P1305C

( a  TLN OFFSCALE LIMIT SENSE CONTROL MENU - )

004/RT PARAMETER CONTROL NOTE: CONTROL CODE
| NUMBER CODE . DEFINITIONS RRE

/I _
' _ 9 H = OFFSCALE
’ _ 9 HIGH
y _ 3 L = OFFSCALE
y _ 1 LON
’ _ !  R = OFFSCALE
' 9 !  RESET
' J !
’ _ 1

a | -
' _ }

; _ 8
9 1
' _ 1
’ 9
y _ /  83

ENTER PN FOR PERMANENT NED py |

TD103-1 A l l l  4-7,



| Practice Feedback |
1. F i l l  out V31 menu below to i nh ib i t  and then resume processing functions as

l i s t ed .

INHIBIT LOW LIMIT RESET PROCESSING INHIBIT HIGH LIMITS

V45C0201A  V41P1605A V41P1254C
V76C3076A V41P1154C V41P1305C

TLN OFFSCALE LIMIT SENSE CONTROL MENU
804/RT

PARAMETER CONTROL NOTE: CONTROL CODE
NUMBER CODE . DEFINITIONS ARE

/NYSCO20(A 9 Ls
NZ6C IQ T6A 1 Ls  H = OFFSCALE
YHIPIGOSA 1 Rs  HIGH
V4IPLISHYC 1 R L = OFFSCALE
Y41P1254C 3 Wo LON
YYIPI30SC Hs R = OFFSCALE
— 1} 1 RESET
—_— 2 !
1 }  _
PU - !
— 1
I _ 9
— 8 o f

' _
’ _

9 _ /  3

_ ENTER PH FOR PERMANENT NED J

4-8
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| Practice |
2. Complete the fo l l ow ing  chart to ind ica te  the effects of i nh ib i t i ng  off scale

l im i t  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 fo l l ow ing  chart to i nd i ca te  the effects of i nh ib i t i ng  off scale

l im i t  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



Al .

Ea

-
15.
16 .

17.

19.
20.

21.
22.|

"CHANGING HEXADECIMAL LIMITS

_OVERRIDING TELEMETRY PARAMETER VALUES =~  hme
DEFINING PARAMETERS ON A UNIVERSAL DIGITALDISPLAY Bebe
DELETING PARAMETER(S) FROM, OR CLEARING, AN ENTIRE UNIVERSAL DIGITALS DISPLAY

RECONFIGURING UNIVERSAL PLOT ER
DELETING PARAMETER(S) FROM A UNIVERSAL PLOT * Re

DRAWING REFERENCE LINE ON UNIVERSALPLOTUSING val,TwUNIVERSAL PLOT (NOMINAL DATA)
MENU co t  ae

DELETING/CHANGING A REFERENCE LINEONUNIVERSAL PLOT EE
UNIVERSAL PLOT REFERENCE LINE AND CONTROL DATA INTERACTIONS |

CHANGING SPECIAL COMPUTATION-CONSTANT ENGINEERING UNIT VALUES

CHANGING SPECIAL COMPUTATION TIME CONSTANTS| To

SELECTING MAJOR FUNCTION FOR DISPLAY 1350 -
CHANGING VARIABLEPARAMETER I n

USING MCC CALIBRATION DATA BOOK IE : wi i Ce

CHANGING THE CALIBRATION CURVE e r
THRIFTS r n  EE
SPECIAL AND SUPER THRIFT PRODUCT REQUEST |

— p i  a



SEGMENT 5

CHANGING HEXADECIMAL LIMITS

OBJECTIVES:

a. Be able to change l im i t  sensing for those OMS, RCS, and MPS parameters
requ i r i ng  hexadecimal mask.

b. Be able to recognize the definitions of parent words and masks.

SEGMENT INTRODUCTION:

Some d isc re te  parameter values are represented in hexadecimal. These are l im i t
sensed, as are other parameter values. These l im i t  values are changed for
cer ta in  mission phases, mission conf igura t ions ,  or whenever a value is out of
l im i t s .

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

5-1



[ Learning Statement | Segment 5

PURPOSE | 
4

This procedure allows propulsion f l i gh t
controllers to select and monitor the §02/R1
status of indiv idual  bi ts of speci f ic  :

Changing Hexadecimal
Limits

1224 \
TLN HEXRDECINAL NASK CHANGE WEN CT —

Beeiry his for changesin the PARAMETER INPUT PARGNETER INPUT PROCEDURE
desired status of the bits to be NUNBER VALUE gan NUMBER VALUE |

monitored. 1 .  Call  a blank V22 Menu from MOC or d isket te .

NL3GZO00N_ + AARC/ N16G2980M_ + ASAD y
FUNCTION OF MENU DATA FIELDS N25G2980N ' FFF§ ; ' 2. Enter applicable Mask name i n  the parameter

Parameter Number Columns - , — ' — : ; number column.

These two columns are used to specify mask - § J y [

names. The down-linked parameters ; p ; ; NOTE

associated with th is  procedure are com - = 
|

prised of numerous discrete event signals. . ' .  ! ! 3 f 11sting a the GPC parameters

Each of these mult idiscrete parameters, — I | — y $ spanen pore foe ne D Mask names

cal led parent words, has two masks y ! ’ ; MENTS FOR SH TT LEVEL B&C REQUIRE-

associated with i t .  Each mask has an ’ . ; ~- , SPC. and BOOSTER PROPULSION -CORSOLE

alpha numeric i den t i f i e r  called a mask ; ; - : 73  HANDBOOK. JSC 12827.

Input Value Columns — ad  J | 

| 3. Enter Mask value in hexadecimal

bi t  values of the mask. These values must REPRESENTATION OF R NUMBER NOTE

beentered i n  hexadecimal. A br f f  discussion of hexadecimal/
" numeric conversion is in Appendix A.

MASK DEFINITIONS: A more detailed discussfon of this
and hexadecimal/binary conversions
is in CSI-2102, CREW SOFTWARE INTER-
FACE WORKBOOK.

\ U22 MENU Ww.
Mask 1 is used to speci fy which b i t s  of
the parent word are to be examined
(compared). Mask 2 is used to specify the
des i red  value of the b i t s  that  are to be
compared with the parent word. When a b i t
does not compare, the event is considered FN  3 /102  AFT RCS HEXIDECIMAL ~~ RT1144B | 

4 Repeat steps 2 and 3 for additional masks
out  o f  l im i t s .  | 

ONET 8:81:88:1% re  —T 01 Si  Lu  _S sn__ © AT ]  PAGE 5.  Transmit  to  MOC

ROSF M1 X3,4 /5  HVA
v72n8695P A RCS MD 1 ASAB
N15G2900M "1  FFFO
M165G29008M Nn 2 ASAG NOTE
LO&F M1 11/2 HVR MS
VT2n8762P A RCS WO 2 aac ~~  Entry during cr i t i ca l  phases of

HEXADECIMAL DISPLAYS M1862906M m2 | AAAC f l i gh t  (L-45 min. through OMS-2 and

—— RO a aoa aay a — ET-35 min.) through landing requires

MSK TITLE M19G2968M 1 FEFF BN F l i gh t  D i rec to r ' s  (FD)  approval.

— — M20G2960M m2 | AARC — —
1118 OMS HEX P6l VISHaTa2pA RES Wo 4 | mses | yd
1119 OMS HEX PG2° M21G2968M M1 FFo8 6. verify change(s) on appropriate hexadeci-

Lez FVD Res HEX pal IE , gq Jia] I i i d
1143 FWD RCS HEX PGZ V72M8729P A RCS WD § | RASO
1144 AFT RCS HEX PGl M2 362960M m1 | FFFO

1145  AFT RES HEX PG2 Naar ne 13 /4 /50  we RASS Changes may a l  Note bm i t t

| 

¥72M8742P A RCS WD 6 | AARG ges may also be submitted using
M25G2966M M1 FEF8 HEX Mask Change JSC Form 440. Except
N26G2906M M2  | AARe for header information, this form is
ROGF M4 13/4/68 ident ica l  to V-22 menu format.
¥72M8759P A RCS WD 7 | ARGO
M27G2906H M1  | Free
H28G2960M m2  | RAGS
LORF M4 13 /4 /58  RX1/2
V72M8762P A RCS WD 8 | AAS
M29G2980M M1  | FFF8
N3662908M m2} AASE

-
OGMT D :H |273 :11

:M :6 ) : 52 :  60
RGMT D :H |273 :11

:M:5}1:52:  68

5-2



| Supporting Data]
The following is an example of how masks are used to select and monitor specif ic
d isc re te  parameters imbeded w i th in  parent words. These masks are normal ly
spec i f ied  as a hexidecimal value;  however, to s imp l i f y  the fo l l ow ing  example, the
hexadecimal values have been converted to b inary values.

A parent word consists of 16 b i t s ,  with each bit  assignable to a specif ic
d isc re te  event. A 1 in a b i t  pos i t i on  ind ica tes  that the assigned event has
occurred. The fo l l ow ing  is a descr ip t ion  of parent word V7/6M6606P.

BIT | DESCRIPTION

MSB 0 | FCS CHANNEL 1 RESET/OVERRIDE B

1 | LM + PITCH TRIM A

2 | LM - PITCH TRIM A

3 | LM + ROLL TRIM A

a | LM - ROLL TRIM A

5 | 0+  va Tam
6 | LM - YAW TRIM A

7 | F RCS OXIDIZER MANF 1 OP
PARENT WORD _
V76M6606P 8 | F RCS OXIDIZER MANF CL

g | 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 | ROR ALT DISP SEL 1

14 | ROR ALT DISP SEL 2

LsB15 | LM HSI MSBLS SEL
\

Assume that at a given moment in time the downlink data for the parent word is as
fo l l ows :

iT fof1|2|3|afs]|e|7]|8|9]w0]]|12]13]14a]1s
t h  ololola1lolololailolol 1l ol 1| 0] 0] o
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|Supporting Data]
By re fe r r ing  to the descr ip t ion of the parent word, we see that ‘the f o l l ow ing
events have occurred because a 1 appears in these b i t  pos i t i ons .

o LM + ROLL TRIM A (b i t  3)

o F RES OXIDIZER MANF 1 OP (b i t 7)
® F He PRESS VA CL (b i t  10)

o F OX TK ISOPV 3/4/5 CL (b i t  12)

Assume now that we are only in terested in examining the cond i t ion  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 (b i t s  7 through 12 of parent word). Therefore, we wish to ignore a l l
data in the parent word except b i ts  7 through 12. This can be thought of as
being accomplished by over lay ing a mask on the parent word. The mask also
cons is ts  of a 16 -b i t  word, with a 1 in those b i t  pos i t i ons  we wish to examine.
This mask, known as Mask 1, would appear as fo l lows  for our example i f  we
represent a 0 by shading the b i t  pos i t i on  and a 1 by a blank b i t  pos i t i on .

6 | 7 | 8 19 |10 11] 12

]

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

BIT |

S E TT  - BR  oa i :  o re  =
- eee  ds 0 SK

oe. * 2 He

13 | 14 15

op

A
A

A

oe

2d | 0 | 1 | 2 | 3 | a | 5 | 6 | 7 | 8 | 9 | 10 | 11] 12 | 13 | 14 | 15]

Lo  ole [ofo fe os teo ]  s lo  [ol ol
To cont inue,  assume that we are not in terested in whether an event has occurred or
not,  but only in whether the present state of the values represents a normal
cond i t i on .  This is accomplished by comparing the composite of the parent word and
Mask 1 against a second mask ca l led Mask 2. For the purpose of th is  example, assume
the fo l l ow ing  for Mask 2.

| [BIT | [ ]

wsc2 | e  |of1f2[sfa]s|s|7[s]s]w0[nfiz|13]i]1s]
Hoo le bolo loa oT Tol ol Lol oo)
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[Supporting IData
Now when we compare the composite of the parent word and Mask 1 against Mask 2, we
have the f o l l ow ing :

BIT 0 {1 2 sa  f s ] 6 ] | 7  SERIE  13) 14 | 1

MASK 2 510101010 o0o lo lT l o lT  Tool To ]

As shown in the example, b i ts  9 and 10 of the composite word do not agree with
those in Mask 2. The resu l t  of a noncompare is that an up arrow w i l l  appear
adjacent to the parent word value on the appropriate hexadecimal h i s t o r y  tab
d i sp lay .  In add i t i on ,  an i nd i ca t i on  of a hexadecimal value out of l im i t s  may be
i l l um ina ted .

As prev ious ly  mentioned, the mask values as well as the parent word value, are
normally expressed as a hexadecimal number. Therefore, the parent word in th is
example would be 1128 as shown below.

NO 0 1 | 2 | 314  | 5 | 6 | 718  | 9 | 10] 11 | 12 | 13 | 14 | 15

SE o fo fo f1  o fo fo ]1  0 [ o ]  1f o 1] of of o
HEX 1 1 2 8

Likewise, Masks 1 and 2 would be expressed in hexadecimal form as f o l l ows .

SERRE
MASK1 [SETT- o fo ]o fo  0Jo fo )

3 C
or

ov
~

~ 8 | 9 | 10] 11 12 [13 [14 [ 15

11  1f 1 1] of of o
HEX
VALUE 0 1 F 8

ING

BIT | 

|BIT ARLE a l se ]  8 | 9 | 10] 1 12[ 13] 14 15
MASK 2 SETT- 0 | 1 | of 0 1] 0] 0] 0

O
o

oO oO o © © =ING
HEX
VALUE 0 1 4 8

The hex mask change JSC Form 440, as shown fo l l ow ing ,  is i den t i ca l  to the V22 TLM
hexadecimal mask change menu, except for header in format ion.
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[Supporting Data
HEX MASK CHANGE

FROM: TO: COMPUTER T™
DATE : P-TUBE STA: 2-54
TIME:

V22#
FLT/DT __ / TLM HEXADECIMAL MASK CHANGE MENU

PARAMETER INPUT PARAMETER INPUT
NUMBER VALUE NUMBER VALUE

v 
W

V 
¥ 

V
v 

$Y
 

vv
 

vv
 

V
v 

vv
 

vv
 

w
v 

o
e

Vv
 

O
Y 

O
Y 

Y
Y

 
VY

 V
Y

 
Vv

 
Yv

 
ev

YW
 ¥

 
VW

 V
V 

¥ 
Vv

 
Vv

 
Vv

 
Vv

 
Vv

 
v

e

a
I 

EE
 

B
E

 B
EE

 B
EE

 B
EE

 I 
I

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



[ Practice |
F i l l  out V22, TLM Hexadecimal Mask Change Menu below to change the mask values of

Use the chart to enter V/72M8758P Mask 2, V72M8741P Mask 1 and 2
and V/2M8761P Mask 2.
the parent word.

PARENT WORD
MASK NAME 1
MASK NAME 2

V72M8741P
M41G2900M
M42G2900M

V72M8758P
M43G2900M
M44G2900M

V72M8761P
M45G2900M
M46G2900M

MASK
VALUE

3C00
2000

3F00
2000

3C00
2000

| ( vat
02/RT

PARAMETER
NUNBER

TLM HEXRDECINAL MASK CHANGE MENU

INPUT
VALLE

H
H

PARANETER
NUMBER

INPUT
VALUE

N
E

 
N

M
 

Y
R

 
W

B 
N

Y
 

Y
E

 
Y

m
 

W
N

 
Ym

T
ye

 
W

E
 

w
n 

AW
 

W
E

 
AW

 
Y

R
 

W
B

 
M

E
 

A
m

NOTE: THE INPUT VALUE FIELD SHOULD BE R HEXADECINAL

\_ 22 NED

REPRESENTATION OF A NUMBER

~



Practice Feedback |
F i l l  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

V72M8741P —
M41G2900M 3C00
M42G2900M 2000

V72M8758P —
M43G2900M 3F00
M44G2900M 2000

V72M8761P —
M45G2900M 3¢00
M46G2900M 2000

102/RT TLM HEXRDECIMAL MASK CHANGE MENU

PARAMETER INPUT PARANETER INPUT
NUMBER VALUE NUNBER VALLE

/ M14462900M + 2200 _ M4162900Ms _3CQ00
M426 2900M + MUEG2900M3 _2.000

— H

H
H

T y

]

J

H

3
}

H
/

W
E 

W
F 

M
E

 
W

E
 

N
E

 
W

E
 

w
e

C
F 

E
E

 
T

E

$

NOTE:. THE INPUT VALUE FIELD SHOULDBE A HEXADECINAL
REPRESENTATION OF R NUMBER

\_  a _ J
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|Practice|
2. Match the f o l l ow ing  terms with these de f i n i t i ons  (Note: not a l l  de f i n i t i onsw i l l  be used).

a. Parent Word 1) Used to specify the desired value of
the b i ts  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.

3) Hexadecimal representation of an analog
value.

4) Composed of multidiscrete parameters.



| Practice Feedback |
2. Match the f o l l ow ing  terms with these de f i n i t i ons  (Note:  not a l l  de f i n i t i ons

w i l l  be used).

a.

b.

Cc.

Parent Word

Mask 1

Mask 2

1)

2)

3)

4)

Used to spec i fy  the desired value o f
the b i t s  that are to be compared with
the parent word.

Used to spec i fy  which b i t s  of the
parent word are to be examined.

Hexadecimal representat ion of an analog
value.

Composed of mu l t i d i sc re te  parameters.
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SEGMENT 6

OVERRIDING TELEMETRY PARAMETER VALUES

OBJECTIVES:

a. Complete a V10 MED menu to enable and disable fixed values for specif ic
te lemetry parameters.

b. State the number of the form which can be used to input parameter
overr ide 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 w i l l  need to be overridden with a f ixed
value. This segment discusses primary and a l te rna te  procedures for over r id ing  a
parameter value with a f ixed value for use in d isplays and specia l  computations. Cj
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| Learning Statement|

PURPOSE

This procedure allows you to override many
downlink parameter values with a f ixed value, or

“ to remove the overridden value.

FUNCTION OF MENU DATA FIELDS

PARM FORMAT

This two d ig i t  data f i e l d  i den t i f i es  the type of
data.

e Pl - For analog values

e P2 - For time values

eo Pl or P2 - For discrete values

PARAMETER NUMBER

This ten character alphanumeric data f i e l d  is used
to specify the downlinked parameters to be
changed.

eo Analog parameters must have an E, Dor  T in
the fourth character pos i t ion.

ANALOG/TIME

This data f i e l d  is used to specify the f ixed
analog or time value desired.

e Analog - Up to 15 d i g i t s .  including decimal
and sign.

e Time - DDDD:HH:MM:SS.SSS

DISCRETE

A one or a zero may be substituted for the actual
bi t  value and the substi tute value wi l l  be used in

-al11 subsequent processing.

ENABLE /DISABLE ACTION CODE (E/D) °

This data f i e l d  is used to specify whether the
parameter is to be enabled or disabled.

oe D - S ign i f ies  disabl ing of incoming
parameter value and subs t i tu t ing  f ixed
value.

An analog, t ime or discrete value must be
specif ied when this code is used.

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

An analog, time or discrete value need not be
specif ied when this code 1s used.

NOTE

Raw data values, .or PCM count, are available from
the computer TM or parameters that have been
overridden with f ixed values.

ROUTE:

J

104

-1
 

1
1

1
1

1
1

1

083/RT
FARM PRRAHETE

FORMAT NUMBER

0 S
I 

W
E 

W
M

 
W

E 
M

l 
W

E 
M

R
 

W
E 

W
E 

YE
 

W
a 

W
R

 
ve

 
W

e 
w

e

L

YEETER,
ANALOG/ TIME

TLW PARAMETER OVERRIDE MENU~~"
VU AR L Ul E ENABLE/DISHELE

GR DISCRETE ACTION CODE (E/D)
U44T1164R_ s 500, y 9 J
V4ATL471A s 300, ’ oY  3

7534498 5 258:15 :30 :54_ ET  y

U76X1828E s y 0s J
UT6X1852E_ s ' i s  Ds
V44T4482R ys _ y $ Es
j ' y _ 8 _ 8

_ y y _ 8 _ 3

's ’ _ 8 _ 9

J ;, ’ 3 _ 8

) ' ' _ 8 8
) s ' _ 8 oS

) y ' _ 8 _ 8

) ’ ; 8 9
8 y a

PRR FORMAT FIELD - ENTER Pi FoR ANALOG VALUE} ENTER P2 FOR TIE
URLLEs ENTER P4/P2 FOR DISCRETE VALUE

ENTER PH FOR PERRAKENT MED y .

Segment 6

Enable/Disable Fixed
Values for Telemetry
Parameters

PROCEDURE

1. Call a blank V10 menu from MOC or diskette.

wmmm 2, Enter Pl or P2 in PARM FORMAT data f i e ld .

3. Enter parameter number.

4. Enter analog time or discrete value as
applicable.

5. Enter D or E in ACTION CODE.

6. Repeat steps 2 through 5 for desired number of
parameters.

7. Transmit to MOC.

8. Verify values on console CRT.

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

Changes may also be submitted using
JSC Form 557. Except for header
in format ion,  th is form is ident ica l
to the V10 menu formats.



[Supporting Data|
Downlinked analog ( f l oa t i ng  po in t )  parameter values can be manually overridden
with f ixed values using the Megadata te rm ina l .

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. L imi t  sensing
and o f f sca le  checking for an overridden parameter is i nh ib i t ed ,  and the f ixed
value is used for d isplays and special  computations.

Analog parameters to be overridden must have an E for power, a D for v i b ra t i on
or a T for temperature in the fourth character pos i t i on  of the parameter number
as shown.

V45T2222A

Fourth Character Pos i t i on

A d isc re te  b i t  downlinked in a parent word can be overridden only i f  i t  has been
assigned a parameter number. A one or zero is subs t i tu ted  for the actual b i t
value and the subst i tu te  value is used in a l l  subsequent processing. An X in
the four th character pos i t i on  ind icates a d isc re te  value.

The Parameter Override Form, JSC Form 557, which can also be used to change
parameters, is shown on the f o l l ow ing  page.



SREY TN gen t

| Supporting Data
PARAMETER OVERRIDE

FROM: 
| TO: COMPUTER TM

DATE: 
| P-TUBE STA: ___ 2.54

TIME: _ |

V104#

FLT/DT DT _/ TLM PARAMETER OVERRIDE MENU ®

PARM PARAMETER INPUT VALUE  ENABLE/DISABLE i
FORMAT NUMBER ANALOG OR DISCRETE ACTION CODE (E /D )  | o l

1

- 
- 

- 
- 

-»
 

v 
w

w
 

» 
- 

w
 

w
 

w
w

 
w

 
- 

-

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
[*

 
- 

- 
-

w
 

v 
w

v 
w

 
- 

- 
- 

“w
 

e 
» 

- 
-

- 
- 

“»
 

» 
[*

) 
w

 
w

 
» 

> 
w

w
 

- 
- 

- 
[ 

«»

w
w

 
- 

- 
“w

 
» 

- 
- 

"»
 

- 
w

 
- 

- 
- 

-w
 

-
pee  » . LJ  - _—

NOTE: FOR PARM FORMAT FIELD - ENTERP1 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
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[ Practice ]
1. Complete V10 menu below to perform spec i f ied  operations for suppl ied para-

meters.

PARAMETER FIXED VALUE OPERATION

VI9W8801C 258:08:30:45:201 Substitute Value
V45T0230A 139 Subst i tu te Value
V76X1828E 1 Subst i tu te Value
V76W3617D 258:12:00:04:000 Resume Processing
V61T2650A 1200 Resume Processing
V76X1852E 1 Resume Processing

f 14 |

G02/RT

PARM PARAMETER I N P U T U A L U E ENARLE/DISARLE
FGRMAT NUHRER | ANRLOG/TIME OR BISCRETE ACTION CORE (E/D)
/ + UIGNERIC H_ 'y ' JY

ov  U4STO230R 4 ’ _ 8 '
ov U7exivagt oo ’ _ 8 .
ov  UTEH36L7D 0 ’ _ 3 _
ov  UpiT2030R y _ 3 _ 3

oy  U7exkiEdZE 8 _ 1 _ 1

RE ' ; _ 1 _
3 ' 3 _ 8 _ 8

9 ) ' _ 8 _
ov  ' CY  _ 3
oy  ’ ; _ 3 3
JE  ' ' _ 8 _ 1

9 ; ' _ 3 _ 8

JE  ' J _ 8

oy  s ’ _ _ 8 |

NOTE: FOR PHEN FOKHRT FIELD - ENTER P41 FOR ANALOG URLUE: ENTER PZ FOR TIRE
URLUE: ENTER Pi/P2 FOR DISCRETE URLUE\ ENTER PH FOR PERMANENT MED y,

2. State number of form used to submit parameter overr ide values to computer TM.
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| Practice Feedback |
1. Complete V10 menu below to perform specified operations for supplied

parameters.

PARAMETER FIXED VALUE OPERATION

VI9W8801C 258:08:30:45:201 Substitute Value
V45T0230A 139 Subst i tu te  Value
V76X1828E 1 | Substitute Value
V76W3617D 258:12:00:04:000 Resume Processing
V61T2650A 1200 Resume Processing
V76X1852E 1 Resume Processing

Ga2/RT

PARM PRERAMETER I N P UU T VU # L # E ENRBLE/DIGARLE
FORMAT NUMBER ANALOG/TIME OR DISCRETE ACTION CODE (E/D)
/ P2.y UIGHERDNIC + 2658:08:30:45°201, _ DP»

1 + U4T0230R + 139 ' _ 9 DP:
PL + U7GRIBZBE + _ y ] HE
Ps  U76KI6LFD » ’ _ 8 Es
PL + UBLT2630H ’ _ Es
Pl +» U7OKLB52E y _ 3 Es
__ ) ’ _ U8

_ ’ | ’ _ 8 _
oy  s y _ 8 _ 3

o r  ' ’ _ 8 _ 8

sy  y ; _ _ 3

JE  ' ' _ 8 _ 9

—_— $ $ J _ 1}

3 ' ’ J _ 8

3 ’ ’ ’ _
K PARE FORART FIELD - ENTER P1 FOR ANALOG UALUE: ENTER P2 FOR TINE

URLUE: ENTER Pi/P2 FOR DISCRETE URLLE
NOTED FO

ENTER PH FOR PERMANENT HED

2. State number of form used to submit parameter overr ide values to computer TM.
JSC Form 557
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[ Practice }
3. Where can you get the PCM count for an overridden analog parameter?

4. From the following l i s t  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. Where can you get the PCM count for an overridden analog parameter?

Computer TM

4. From the fo l lowing l i s t  of analog parameters, select those that can be
overridden with f ixed values.

v- V43T5215A

V71M4540P

v V46D0181A

Vv V74E4080A | Co.

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 f l oa t i ng  po in t ,  b i l eve l ,  hexidecimal
00 )  text and time parameters to be displayed on a Universal Dig i ta ls  Display

ubD) .

SEGMENT INTRODUCTION:

There are seven high speed displays that can be conf igured to d isp lay  the value ¢
of any parameter. A s ing le  MED menu is used to def ine 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 Dig i ta ls  Display (UDD).

TD103-2 All4 7-1



| Learning Statement | Segment 7

Defining Parameters On
A Universal Digital

PURPOSE

Allows operator to bui ld  a display of telemetry
parameters, computations, trajectory parameters,
and s i te  status data.

FUNCTION OF MENU DATA FIELDS

COMMENTS

This 15 character f i e l d  is used to enter a para-
meter iden t i f i e r  that wi l l  appear on DTE display.
Data in this f i e l d  may be omitted i f  a parameter
name is not desired.

NOTE

If the tota l  number of d ig i t s  exceeds
12 d ig i t s  ( including decimal point) the
most s ign i f i can t  d i g i t ( s )  w i l l  be trun-
cated and a T w i l l  be displayed in the
least s ign i f i can t  d ig i t  pos i t ion.

Display
PROCEDURE

MSK NUMBER
PARAMETER FORMAT The parameter value, with from one to 1. Call a blank V43 menu from MOC or diskette.

Defines DTE display on which parameter values 10 decimal places can be sp l i t  and dis-
will appear. Only MSK numbers in the range 2021 This f ield is used only for floating point and played on two lines. This is accomp-. 2. Enter MSK No. assigned to your F/C position.
through 2027 are valid. time parameters. : l ished by entering an S and the number |

a. Discrete, Remote Text, and Hexidecimal whole number {is displayed on the f i r s t
CLEAR DISPLAY Parameters. 1his f ield is Jeft blank-. l i ne  and the decimal values on the sec- 4. Enter LINE NO. on which parameter is to be

on ne. sp layed.
Function of th is  data f i e l d  1s covered in the b. F loa t i ng  Point Parameters. A blank f i e l d

next segment. results in the number and 5 decimal places c. Time Parameters. A blank f i e l d  resu l ts  in NOTE
displayed on one l ine of the Universal- time being displayed on one l ine.  Enter- :

Digitals Display (UDD). If other than 5 ing the letters ST wil l  display time on When spl i t  format is used, a line must
PARAMETER NUMBER decimal places are desired, two numeric two lines: days and hours on line one, be skipped to allow room for data dis-

digits must be specified (00 for none, OI minutes and seconds on the second line. play.
Self-explanatory. for 1,.,05.5.,.10). The number and speci-

fied decimal places will be displayed on 4  (jear PARM. Function of this data f ield
one l ine of the UDD. Is covered in the next segment. 5. Enter name of parameter in COMMENTS data

LINE NO f i e l d  (optional step).

Specifies l ine on DTE display where parameter 6. Enter PARAMETER FORMAT.
value wi l l  appear. Line numbers 01-80 are va l id .
Numbers 1-9 requ i re  leading zero. 7. Repeat steps 3 through 6 for desired number

of parameters.

8. Transmit to MOC.

UNIVERSAL DIGITALS 6 RT2026B 9. Verify CRT monitor display.r
43% { VSP3I17C OBAR BFS | © Dy%1 VIBXOE61X ROTA 1 SEL=z1 : 0

143487 TLM UNIVERSAL DIGITAL DISPLAY MENU NSK NO. 2026  JeEITSC MT MAY 08000 $
: 6

(LEAR PARAMETER LINE COMMENTS PARAMETER (LEAR PARAHETER FORMAT : 3
“DISPLAY NUMBER ~~ NO FORMAT PARM FIELD OPTIONS ARE: Y  hescesBIR BARD A-I-F n|ve

Y93P3447C_ 5 04-5 OBAR BFS___s 03s _ Lo  1 4
UISPIOLAC_ + 02 + Lu . . .  PASS 5 _ »  _ + NN = NO OF DECIMAL 13 o|83
UISH3IOOAC + 03 + HPC PRSS___ » 87+ _ PLACES 10-10) iy vsaraniic LED
UISHOLZSC_ + 05 + ALT NAV « 00s _ + SN =NO OF DECIMAL 16 86
MO8GOS04R_ os 10 « BARD A-I-F__ s _»  _ + -  PLACES(SL-3®) | 10 se
U32T3744C_ + 14 + SP LED f o  SPLIT ON 2 1 HH
UIBXS61X_ + 44 + ADTA 1 SEL=L_ «+ _ + _ LINES - $1 IS ONE 21 6
NAOHOLOZI_ + 42 + GNT-C oy  DECINAL PLACES 30 8 a
JY  BU sy  _y  1S TEN DECIMAL > 6S

Vs  bo t  PLACES 26 6
' + _ s+ _ 3 ST =TINE SPLIT 14

F I  yo  8 ON 2 LINES 2 ?
' s _ + _ + NOTE: FORMAT WILL ONLY 3 7
' o r  BE USED FOR TINE 3 73
yo  J I AND FLORTING 3» Ls.
yo  + _ + _ /  § POINT PHRHS. 18  7

" 7+4 79

~

~

~
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| Supporting Data |
‘The Universal Digitals displays, MSK 2021 through 2027, are configurable in
rea l t ime via the Megadata terminal  using V43 menu. Parameters are placed on th is
d isp lay  by l ine number. Lines 1-40 are on the lef t  side and l ines 41-80 are on the
r i gh t .

To place parameters on a Universal D ig i t a l s  d i sp lay ,  V43 menu must conta in  MSK
number of the display to be configured. Only MSK numbers 2021 through 2027 can be
used. The assignment of these numbers is specif ic to each F/C posit ion 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 D ig i t a l s  d isp lay  2024. Parameter V41P1250C (L HE
TKP) is d isplayed on l ine one as designated on the menu. The format desc r i p t i on  SO
causes the parameter value to be sp l i t  on two l i nes .  The whole number is on l ine
one, and 10 decimal places are displayed on l ine two. Parameter V41P1600A is
displayed on l ine 3 as designated on the menu. Notice that l ine two could not be
spec i f ied because the data value for parameter 1 is displayed on th is  l i ne .  The
format descr ip t ion  07 causes the value to be displayed in seven decimal places.
Parameter M40H0121J (t ime) is displayed on l ine 4. The format descr ip t ion  ST
sp l i t s  the time value on two l i nes .  On the f i r s t  l i ne ,  the days and hours are
displayed.  On the second l i ne ,  the minutes and seconds are d isp layed.  The
remaining parameters are defined to be d i sp layedon l ines 41, 42, 43 respec t i ve ly ,
with a format descr ip t ion  of 05. This couses the value to be displayed to f ive
decimal places in engineering units.

The formal descr ip t ion  is only used for f l oa t ing  point  and time parameters. Al l
parameters that are not f l oa t i ng  point  or remote text w i l l  be displayed in hexa-
decimal. For time parameters displayed on one l i ne ,  the format descr ip t ion  should
be le f t  b lank.
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| Practice |

Complete the blank V43 menu prov idedto enter the parameters l i s t ed  below on a
blank Universal  D ig i t a l  D isp lay ;  MSK 2027. Each parameter should be entered in
the sequence shown and displayed on the f i r s t  ava i lab le  l i ne .

PARAMETER NO. TYPE | comment/ DECIMAL | ON 1
| NAME PLACES OR 2 LINES

MO1GOBOOR REMOTE TEXT FAULT SUM MSG} - -  1

M40H0107J TIME aMT - -  2

V95H8175C FLT PT ALT NAY 7 2

V45P1100A FLT PT - 6 1

V98U3431C HEX ADTA H AIF --  - -

V41P1250C FLT PT LHE TKP 5 2

V98X0409X DISCRETE USE IMU=1 - -  -—

V98L3115C FLT PT TAS BFS 0 1

M40HO0121J TIME - - -  1

V41P1600A FLT PT NEU TKP 5 1

vest | |

02/81 TLMN UNIVERSAL DIGITAL DISPLAY MENU HSK NO. y

CLEAR, PARAMETER LINE COMMENTS PARAMETER CLERR PARAMETER FORMAT l
DISPLAY NUMBER #0 FORMAT PRARN FIELD OPTIONS ARE:

y / AN I | : ! t f
y 9 e 9 _v NN =N0 OF DECINAL
y 9 ' 1 _¥  PLACES( 8-10)
» 9 o __ 9 _v Sh=N0 OF BECINAL
’ _ ' 1 _ PLACES(S1-S¢)
"9  ’ 8 _ 9 SPLITON 2
y ’ _ y  _ LINES - S1 IS ONE
' 9 JE  I DECIMAL PLACES SO
y "SE  TE IS TEN DECINAL
’ "SE J PLACES
y s + _ ST =TINE SPLIT
’ __ ! 8 J ON 2 LINES
y _ 9 __ 0 _ 0 NOTE: FORMAT WILL ONLY
’ __ "JE Bt USED FOR TIME
) _¢  y 1 AND FLOATING
y _ 9 y vy _? § POINT PARMS.

_
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| Practice Feedback|
Complete the blank V43 menu provided to enter the parameters l i s t ed  below on a
blank Universal D ig i t a l  D isp lay ;  MSK 2027. Each parameter should be entered in
the sequence shown and displayed on the f i r s t  ava i lab le  l i ne .

PARAMETER NO. TYPE . COMMENT / DECIMAL ON 1
NAME PLACES | OR 2 LINES

MO1GO8OOR REMOTE TEXT FAULT SUM MSG] - -  1

M40H0107J TIME GMT - -  4

V95H8175C FLT PT ALT NAV 7 2

V45P1100A FLT PT --  6 1

Vo8U3431C HEX ADTA HB AIF ——. =

V41P1250C FLT PT LHE XP 5 2

V98X0409X | DISCRETE USE IMU=] - -  -

V98L3115C FLT PT TAS BFS 0 1

M40H0121J TIME - -  - -  1

V41P1600A FLT PT NEU TKP 5 1

U43t

§02/R7 TLN UNIVERSAL DIGITAL DISPLAY MENU HSK WO. 2027»

CLEAR. PARAMETER LINE COMMENTS PARAMETER CLEAR PARAMETER FORMAT
DISPLAY NUMBER 1) ~~ FORMAT PARN FIELD OPTIONS ARE:

Cr /MOIGOSOORYof +» FAULT SUMMSGl __ 0
MUYOHOIONT» Q2-9 GMT y ST s _ 1 Nit = NO OF DECIMAL
VASHEOSC 14 + _ ALT NAY __v SZ _ PLACES 00-10)
V4SPIIO0A 1» 06 ¥ y b r  _ 1 SH =00 OF DECIML
VARUIYIUCI QTY ADTAH ALF. 9» __ t  _§  PLACES(S1-S9)
YY iP taso ryQf y LHE TKP _v» S57 SPLIT ON 2
VASX0H0Ny (10 v MSE IMY=L + __ 8 _ L INES- S51 IS ONE
VASLIUSC» LL y TAS BES vv @Pp 1 DECIMAL PLACE: SO
MYOHOI2)T (2 9 "SP  I IS TEN DECIRAL
V41P1600A s [3 vy NEU TKP +» QF + _ PLACES

) 0 0 ov  _v ST =TIM SPLIT
) _ 9 " I  J | oN 2 LINES
' _ 9 09 0 _ 9 NOTE: FORMAT WILL omLY
) __ y 0 _ BE USED FOR TIME
y _ y 1 _ fd  FLOATING
y _ 9 ys _ 2 7 8 POINT PARMS.

\— _





SEGMENT 8

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

OBJECTIVE:

Delete i nd i v i dua l  parameter(s) from Universal D ig i t a l s  Display and clear the en-
t i r e  d isp lay  using V43, TLM Universal D ig i t a l  Display Menu.

SEGMENT INTRODUCTION:

In the previous segment, the student learned how to conf igure Universal D ig i t a l
Displays (UDD's) using the V43 MED menu. This menu can also be used to delete
selected parameters or c lear a l l  parameters from UDD's.

This segment contains three parts. Each presents a procedure for de le t i ng
parameters using the V43 MED menu.
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|Learning Statement|

PURPOSE

The purpose of this procedure is to clear speci f -
ic parameters from Universal D ig i ta ls  Displays
with a blank V43 MED menu.

FUNCTION OF MENU DATA FIELDS

CLEAR DISPLAY

Function o f  th is data f i e l d  w i l l  be covered in
part 3 of this segment.

+ CLEAR PARM

Any nonblank alphabetic character in this data
f i e l d  wi l l  cause al l  data for the parameter asso-
ciated with the specif ied l ine number to be
cleared from the display.

All other data f i e lds  have been previously cov--
ered.

Vast

002/RT

CLERR  PARANETER LINE COMMENTS
DISPLAY NUMBER NO

y /

-
vosPI0LiC
voSHINIC

C
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N
O

R
 

S
w
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yo2T3711C

O
n 5

0 0
0 t

n 
G0

 00
 00
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 G

0 o
w

S
e

 B
Y

P
 R

A
F

»
4 

E
E

O
e

TLN UNIVERSAL DIGITAL DISPLAY MENU

43

OBAR BFS .
e res  PRSSPass

HSK NO. 2026 »

PARAMETER CLEAR PARAMETER FORMAT
FORMAT PARN FIELD OPTIONS ARE: 1.

y ’

| 

sy NN = NO o eCThRL 2
’ ’ PLACES( 86-18) .
: + SN = NO OF DECINAL ~— ‘3
y y PLACES(51-56)
’ 4.
’ I t  BIE -
’ y 1 _ — fr—————5

’ y 1 _ 8 IS TEN DECIMAL
) y 1 _ 3 PLACES 6.
’ s _ 1 _ ST = TINE SPLIT
y EE BE ON 2 LINES 7
’ ys _ 3 _y  NOTE: FORMAT MILL ONLY ‘
y y __ F _ BE USED FOR TINE
’ y 1 _ 1 AND FLOATING 8.
y ry _ vv _/7 § POINT PARMS. q

UNIVERSAL DIGITALS 6 RT2026B
0,91 VISXOG6IX ROTA § SEL=1 [1]

~999999.00007G | v2 MONO107S GNT-C  1 :03 :08 :61

F
E

E
F

F
F

R
E

R
r

LE
 E

E
 F

L E
L E

LL
 

FE
E

|

Segment 8
Part 1

Clearing Parameter(s)
Using Undefined Menu

PROCEDURE

Cal l /ver i fy  appropriate Universal D ig i ta ls
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 f i e l d .

Repeat steps 3 and 5 for desired number of
parameters.

Hard copy Universal D ig i ta l  Display i f  de-
sired. |

Transmit to MOC.

Verify parameter(s) cleared on Universal
D ig i ta ls  display.
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[ Learning Statement | | 

. oo  Patz |

PURPOSE . ~ Clearing Parameter(s)
The purpose of this procedure is to clear Uist Us ing  De f ined  Menu  |

speci f ic  parameters from Universal D ig i ta ls  a |

display with a defined V43 MED menu. 002/RT TLN UNIVERSAL DIGITAL DISPLAY MENU NSK NO. ’ PROCEDURE

A oy  covered, Uo ized here have Deen | 

CLEAR PARAMETER” LINE PARANETER CLEAR PARAMETER FORNA

Cy  2 UALPI230C_ os MS LHETKP___ 5 SO» CTE - Display.
U44P1608A_ 5 03 + NEU TK P " NN = NO OF DECIMAL
NO4HUL24_ + 04 4 TINE §T PLACES( 09-10) 2. Call/verify appropriate V43 menu from dfsk-
V44P1250C_ + 41» _ 05 SN = NO OF DECIMAL ette.
UV4LP1600A_ + 42 ». 5 PLACES(S1-S0) NOTE
V44P20453_ » 43 5 SPLIT ON 2

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

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

J

|

! A

, LINES - S1 IS ONE

y J hE’ EN i y

, PLACES Fos.
§

|

|

’

/

§T = TINE SPLIT
ON 2 LINES

NOTE: FORMAT MILL ONLY
JE USED FOR TINE
AND FLOATING

$ POINT PARNS.

4. HardcopyUDD i f  desired.

5. Transmit to MOC.

6. Verify parameter(s) cleared on Universal
D ig i ta ls  display.

NOTE
/ In addit ion to the above procedure, the

unused port ion of this menu can be used
| 

B : to add or delete parameters as de-
— , scribed in the two preceeding learning

statements.

_ » : UNIVERSAL DIGITALS 6 RT2026B «& .

VIOP3117C GOBAR OFS CT 0,91 VOEXEEEIX ROTA 1 SEL=1 .

4
2 VISPIONIC . . . . - .  PASS  -999999.00007G [v2 meene107 ENT-C 1:03:08:81

PASS -0G [ 33 vOSN3EeIC WC PAS ennosd8l22

§ VISHOLTSC ALT NAV 0G [vs

$ v7
0 “
’ v
10 NOSGOSIR BARD M-1-F J i
11
12 a
13 oles
> y9273721C SP LED &

{8
16  ss

4 810
19  $

yo 60
23 61

22 62

aN (3)
b. ] 1

as 66

14 HH
29 ¢9

70
1

4
3 Ly

: :
+ nw
= 44

| ”» |

LJ 9 |



| Learning Statement | | 

Segment 3

PURPOSE ~ Clearing Entire Universal
| The purpose of th is procedure is to  clear a l l  y434 D ig i t a l s  D i sp lay

- parameters from a Universal D ig i ta ls  display with

2 blank V43 MED Menu. 02ART TLR UNIVERSAL DIGITAL DISPLAY NEN HSK ND. 2026 » PROCEDURE
CLEAR DISPLAY
oo  | 

CLEAR, PARAMETER LINE COMMENTS PARAMETER CLEAR PARAMETER FORMAT
Causes a l l  parameters data on the specif ied dis- MISPLARY NUMBER | NO FORMAT PRRN FIELD OPTIONS ARE:
play to c leared.  Cy 7 |

NN = NO OF DECIMAL
PLACES(88-10)

SN = NO OF DECIMAL

1. Ca l l / ve r i f y  appropriate Universal D ig i ta l s
display.

2. Cal l  blank menu V43.

3. Enter MSK number of dislpay to be cleared

ANB FLOATING
$ POINT PARNS. NOTE

’ ' y 1 _ 9

y _ 9 y __ 1 _

y _ 9 fs __ 1 _ 1!

y _ 9 y FY
y 9 y 1 _ PLACES (§1-50) from Universal Digi tals display.
y 9 NE SPLIT OM 2

v ys  f o  LINES - $1 IS ONE 4. Enter C in CLEAR DISPLAY data f i e l d .

: = ! = ; = ; C ia  Pui ]  30 5. Hardcopy Universa l  D ig i t a l s  d i sp lay  i f
- - - des i r ed .

- y __ 9 PE BE PLACES
y 1 !  y — v _1  ST =TINE SPLIT 6. Transmitto MOC.
y _ 9 y 1 ON 2 LINES
y __ 9 sy _ 1 _ 1 NOTE: FORMAT WILL ONLY 7. Verify parameter(s) cleared on Universal
y _ 9 r 1 BE USED FOR TINE Dig i ta ls  display.
y 0 y 1 _

) __ !  y _ v _ /

Entering C in CLEAR dislay on a defined
menu wi l l  resul t  in the display being
cleared and then redefined with the
parameters defined.

NOTE
J~

I f  the dislpay does not current ly con-
tain data the message NO PARAMETERS ON
DISPLAY wi l l  be located on the lower
right corner of the display.

UNIVERSAL DIGITALS 6 RT2026B
1 V9OP3117C OBRR BFS D,%1 VISXOEEIX ROTA 1 SEL  ; 0
2 vosmaeiic, __.. . ;PASS  -999999.0000TG|v2 MoNe107] GNT-C 1:03:08:81

. von .00008003"
§ VISNOITSC ALT NAY 66 [v8

0 ve
9 . ht 4
10 NOSGOSOIR BARD M-1-¥ n|se

1y yozr3721C SF LED 0 n
 {  -

16  3
17
19
19 59
20 9
21 61
22 62
‘23 63
23 o
J 6s
26 4%
27 7

| 2 6

5 i1 7
no ™
I [4d

76

: 3}



| Supporting Data |

The V43, TLM Universal D ig i t a l  Display Menu can be used to completely clear an
ex i s t i ng  Universal D ig i t a l s  d i sp lay .  The V43 menu can also be used to clear an
ex i s t i ng  d isp lay  and to redef ine that d isp lay  at the same time. When the MOC
receives the data on a V43 menu, i t  reads the data from le f t  to r i gh t  and from
top to bottom. The f i r s t  data f ie ld  read is the CLEAR DISPLAY data f i e l d .  I f
there is a nonblank alphabet ic character in th is  data f i e l d ,  the d isp lay
assigned to the MSK number (2021-2027) is c leared completely. We recommend
using a C for c lear or a D for de le te .  The MOC proceeds to read the next data
f i e l d .  I f  there is no informat ion in the data f i e l d ,  the d isp lay remains c lea r .
I f  there is data def ined in the other data f i e l ds ,  th is  data is displayed on the
console on the Universal D ig i t a l s  d i sp lay .
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|Practice |

1.  Using the Universal D ig i t a l s  d isp lay  given, f i l l  out V43 menu to delete ine
following parameters from al l  l ines on which they appear.

DELTE

M01G3108C
V41P1250C
E41P20158
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PLACES
§T = TINE SPLIT

ON 2 LINES
NOTE: FORMAT WILL ONLY

DE USED FOR TINE
AND FLOATING

$ POINT PARNS.

: 3 Shirai "668. 62017 M2/RT © TLN UNIVERSAL DIGITAL DISPLAY MENU NSK NO. ____
S “w% :

: 3 | CLEAR, PARANETER LINE CONNENTS PARAMETER CLEAR PARANETER FORMAT
° fs2 DISPLAY NUMBER no FORNAT PARN FIELD OPTIONS ARE:
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Practice Feedback |

1. Using the Universal D ig i t a l s  d isp lay  given, f i l l  out V43 menu to delete the
fo l l ow ing  parameters from a l l  l ines on which they appear.

DELETE

M01G3108C
V41P1250C
E41P20158B

Remember to always enter MSK number.

( CY. | UNIVERSAL DIGITALS é RT20262626 61 vest
I WOIG3108C CPERLVL | ® ,%1 VeiIPI286C © 3790. 80008

: 1 O000RIR a Euiraeite SRT B02/RT TLN UNIVERSAL DIGITAL DISPLAY WENU NSK NO. 2026
s ww
$ 3 CLEAR. PARAMETER LINE CONNENTS PARAMETER CLEAR PARAMETER FORMAT
: Jue DISPLAY NUMBER NO FORMAT PARM FIELD OPTIONS ARE:
” se | 

—_ ' QL 3 ' C1  _
12 52 9 201 ys Cv  _ 9 NN =NO OF BECINAL

g meena Tox SL  r g  Eo  Ss WD OFDECIMALad  TH y Cv  _ =
i mm one  ° &r ? 43» sy C1 8 Late als)
2 $9 y _ 9 ' 5 _ S

2 VIPIIReS LIE TE  ..9890050008 |¢1 : yy  LINES - $1 IS ONE
J. Vviriem heutch  266e.0000000s |¢2 ' _ 4 ' o r  BECINAL PLACES SO2 EVIP201S8 L WOT 187 P -e6at [62 ' I RA IS TEN BECINAL
2 6 ys  ET PLACES> + ys  s _ v _1  ST= TINE SPLIT= & I yy  ON 2 LINES= i yo  s — » _v NOTE: FORMAT WILL ONLY> ™ 3 ya  Ly  "BE USED FOR TINE
~ - ys  boy  AND FLOATING» LL y s _ 1 _7 § POINT PARKS.
» - -  ;

__ _ CO _



[Practice |

2. The Universal D ig i t a l s  d isp lay  and V43 menu provided are displayed on your
console and Megadata terminal  respec t i ve l y .  Change the menu to re f lect  the |

best way to delete (clear) parameters MO01G3108C and V71X5526B from display
2026.

~ A 4 0 )
) 

UNIVERSAL DIGITALS é RT20262026 01 ey

3 Meinsisec craw 000000000| 2 veipissen 340s. 50009 |

3 TT  Jad enaraeies ~668. 62417 802/RT ~ TLM UNIVERSAL DIGITAL DISPLAY MENU NSK ND. 2026
8 ( 3  )

$ MS l CLEAR. PARAMETER LINE CONNENTS PARAMETER CLEAR PARAMETER FORMAT
’ | M DISPLAY NUMBER NO FORMAT PARN FIELD OPTIONS ARE:
0 or | 

— /MDIG3 I08Crol v GPWRLVL 1» $9 _
12 £2 YUIPI250Cs 4] 3 : ys OS 5 _ 1 NN = NO OF DECINAL
I NN0HOI21J TINE 3 :0  [sy | YYIPI6 BOA 42 » y 05 vv _ 9 PLACESC06-10)
% VIINESIGR OF STAY o|se V43PZ0I5B1 43 » y QS + _s SN = NO OF DECINAL
Bn. : oH oy  yo  8 PLACES (51-50)
3% i i  34 | Y __ 9 ' oy  _ N23 ..0000000008 1 yo  yo  1 LINES- $1 IS ONE
2 .  IPL 2060- 00n00net 1 o3 —_ bo r  DECINAL PLACES SO
2Friese Lo t  I e p e+  ' 3 yy  IS TEN DECIMAL
7 5 y 9 . 1 _ PLACES
> 6s yy  sv _o ST = TINE SPLIT
1 70 ' I ON 2 LINES
n- 72 ys  » _ s _o NOTE: FORMAT WILL ONLY
3 ™ y EE BE USED FOR TINE
~ 4 ro  SY AND FLOATING
3 n yy  s _ av _7/ § POINT PARMS.
>» ==  ;
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| Practice Feedback |

2. The Universal D ig i t a l s  d isp lay  and V43 menu provided are displayed on your
console and Megadata terminal  respec t i ve ly .  Change the menu to re f lec t  the
best way to delete (clear) parameters M01G3108C and V71X5526B from display
2026. |

—\ (
UNIVERSAL DIGITALS 6 RT20262026 ©1 a

: 1790.  00900

} em  .-oososende 2 nis i  | 
HHH 002/RT TLN UNIVERSAL DIGITAL DISPLAY NEU  MKM.220 ,

| 48. we CLEAR. PARRANETERLINE CONNENTS PARAMETERCLEAR PARANETER FORMAT: 3 DISPLAY NUMBER NO | FORMAT PARN FIELD OPTIONS ARE:
‘0 PH I — /MDIG3I08Cy ol + CPWRALVL 1 S91 Co A
u 51 | NUIPIZ50Cy Yl 9 y QT + _ + KN = NO OF DECINAL
B moweins T I  v:00 [6% YHIP1680Ay 42 Pas i r  Lo PLACES (40-11). 103:91_|os - Y43P20I153r 43 » y QS v _v SN =N0 OF DECINAL
17 VINEC268 01 Gar dH ' lbs y —1 Cs PLACES($1-54)» § AL a _»  bv .v  SPLIT ON2

2 YWIP1GOOR  NEUTKP 2860. 0000000: |¢2 r a  y 1 DECIMAL PLACE: SO
2 er2eiss LWOT ISP P PPP H+ yy  JU  BR | IS TEN DECIMAL
= Shi H+ y ET PLACES
z ¢1  . os _ ov _ 1 ST = TINE SPLIT2 co  J—3 6s ' 3 0 ON 2 LINES
Ey 73 | ss  s _ o_o  NOTE: FORMAT MILL ONLY
F- 73. s y  bo t  BE USED FOR TINE
= Le r Fo  8 od  AND FLOATING
5 7% yy  » _ ov _7  §& POINT PARNS,= 7 

SN -



[Practice |
3. F i l l  out V43, TLM Universal Dig i ta l  Display Menu (below) to delete a l l  data

from MSK 2027.

0
- U438

v $02/RT7 TLM UNIVERSAL DIGITAL DISPLAY MENU NSK NO.

CLEAR. PARAMETER LINE COMMENTS PARAMETER CLEAR PARAMETER FORMAT
DISPLAY NUMBER 7) FORMAT PARM FIELD OPTIONS ARE: |

J ’ 1 ! 3 _
y _ s 2 _ + KN=N0OF BECINAL
ys _ 9 J I PLACESC#0-16)
' so __s _ 1 SN=N0 OF DECINARL
$F 9 Fy 1 _ PLACES(S51-S8)
' _ JU  SE SPLITON 2
y _ }  Py  LINES- S14 IS ONE
') 9 SE BECINAL PLACE! S50
' "SE TR IS TEN DECIMAL
y "RA  TR PLACES
) 9 s _ v _v ST =TINE SPLIT

8 P r  ON 2 LINES
y __ 9 9 _ 3 _ NOTE: FORMAT MILL ONLY
) __ Fo  1 _ BE USED FOR TIME
} y vy _¥  AND FLOATING
y 0 ys 0» _7 § POINT PARMS,
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| Practice Feedback|
3. F i l l  out V43, TLM Universal D ig i t a l  Display Menu (below) to delete al l  datafrom MSK 2027. 

| oo

002/R1 TLN UNIVERSAL DIGITAL DISPLAY NENU HSK N0.2027 ,
CLEAR, PRRANETER LINE CONNENTS PARAMETER CLEAR PARANETER FORMAT ‘

BISPLAY NUMBER No FORMAT PARN FIELD OPTIONS ARE:
Cy  7 a

. + NN = NO OF BECINAL
y PLACES(80-10)

SN = NO OF DECIMAL
PLACES(S51-S0)
SPLIT ON 2
LINES - S14 IS ONE
DECIMAL PLACE: SO
IS TEN DECINAL
PLACES

ST = TINE SPLIT
ON 2 LINES

NOTE: FORMAT WILL ONLY
BE USED FOR TIME
AND FLOATING

S
y 

"E
B 

A
 

W
E 

A
N

 
W

ER
 A

E 
N

W
 

W
r 

W
R

 
W

R
 

A
 

ae

$ POINT PARES,

Remember! These f i e l ds  must be l e f t  b lank,  or d isp lay  w i l l  be redefined.
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| Practice |
4 ,  F i l l  out V43, TLM Universal D ig i ta l  Display Menu (below) to delete al l

exist ing data from MSK 2026 and redefine i t  with these parameters.

V41P1250C

V71X55268

V41P1600A

M01G3100C

r r
Ve3t

802/R1

CLEAR, PARANETER LINE CONNENTS
DISPLAY

a

TD103-2 A111,A114

TLM UNIVERSAL DIGITAL DISPLAY MENU

PARAMETER CLEAR PARAMETER FORMAT
FORMAT PARM FIELD OPTIONS ARE:NUMBER

H
H

(lines 2 and 3:

(Tine 1: 7 decimal places)

(lines 4 and 5: 5 decimal places)

(Tine 10: no decimal places)

TY)

HSK NO. ’

NN = NO OF DECIMAL
PLACES( 00-180)

SN = NO OF BECIMAL
PLACES (51-50)
SPLIT ON 2
LINES - §1 IS ONE
DECIMAL PLACE} SO
IS TEN BECINAL
PLACES

ST = TINE SPLIT
ON 2 LINES

NOTE: FORMAT WILL ONLY
BE USED FOR TIME
AND FLOATING

$ POINT PARMS.

4 decimal places)



Bak i

| Practice Feedback |
4. F i l l  out V43, TLM Universal D ig i t a l  Display Menu (below) to delete all

exist ing data from MSK 2026 and redefine i t  with these parameters.

V41P1250C L#HE TKP ( l ine 1: 7 decimal places)

V71X55268 OI STAT ( l ines 2 and 3: 4 decimal places)

V41P1600A NEUTKP ( l ines 4 and 5: 5 decimal places)

M01G3100C CPWRLVL ( l ine 10: no decimal places)

Ue3s x

§02/R1 TLN UNIVERSAL DIGITAL DISPLAY MENU | HSK NO. 2026

CLEAR. PARANETER LINE COMMENTS ~~ PRRANETER CLERR PARAMETER FORMAT
DISPLAY NUMBER NO FORMAT PARN FIELD OPTIONS ARE:
Cv /\HIPI2SOCYof v L¥HE TKP + O21 _

VI1 IXS526By2.9 OF STAT 9 S45 _s KN= NO OF BECINAL
V4IPIbOOA » Qf +» NEUTKP vy SS _ PLACES(06-10)
MOIGII00Cs(0 3» _CPWRLVL 4 Q0» _v SN = NO OF DECIMAL

' _ Y f F  _ 9 PLRCES(S1-S0)
y __ 9 ! oF  _ SPLIY ON 2

I I EE I L INES- 51 IS ONE
—_— 1 _ y 1 DECIMAL PLACES SO

y » — 9 _3  IS TEN JECINAL
—_— YY "SE PLACES
—_— s vv _1  ST =TINE SPLIT

'y _ 9 J I ON 2 LINES
y __ 9 s 9 _ +s NOTE: FORMAT MILL ONLY
'y __ 9 " J  BE BE USED FOR TIME
y _ }  J I AND FLOATING
yy  sy 1 _ /  # POINT PARMS.
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SEGMENT 9

RECONFIGURING UNIVERSAL PLOT

OBJECTIVE:

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

SEGMENT INTRODUCTION:

You may recal l  from UT DISPLAY 2102 workbook that a Universal Plot (UP) display
shows the re l a t i onsh ip  of telemetry parameters in a p l o t t i ng  format.  The con t ro l
data for the parameters and p l o t t i ng  constants can be changed in real time using
V40, TLM Universal Plot  (Con t ro l  Data) Menu. This segment, cons i s t i ng  of two
par ts ,  discusses the procedure for reconf igur ing the UP using the Megadata
te rmina l .
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Learning Statement |

PURPOSE!

‘This procedure enables you to configure/reconfig-
ure a universal plot in real - t ime.  Universal
plots are capable of p lo t t ing  four parameters,
cal led Y parameters, with respect to a 5th para-
meter, the X parameter. The X parameter can be
time or an analog. The Y parameters can be
either analogs or a discrete.

FUNCTION OF MENU DATA FIELDS

MSK 18_ _

These two numeric d ig i t s  from 01 to 50 inc lus ive
specify the DTE display to be reconfigured.

PLOT RATE

This four digit numeric data field, having a
range from 1 to 9999 i nc l us i ve ,  defines the
number of seconds between plot points .

To ca lcu la te  a. desired plot  rate for a specific
plot duration: BE

Use: PR = Tm_
3

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

t ion in minutes

COMMENTS

These four alphanumeric data f i e l ds ,  one for each
Y parameter, are used for name ( ident i fy )  the
downlinked parameters specif ied for p lo t t ing .
Use of these subparameters is opt ional.

PARAMETER NUM.

These four data f i e l ds ,  one for each Y parameter,
specify the downlinked parameters to be plotted.

SCALE POS. (L/R)

These four data f ie lds  specify whether the asso-
ciated Y parameter is to be plot ted using lef t  or
r ight  scale values. Only an L or an R is va l id .

~

HY — ———
HIT TUN UNIVERSAL PLOT (CONTROL JATR) MENU MK 189

PLOT RATE 3.4% - -
wn & nn 3 7

COMMENTS ~~  L HE REG P JE REG Ps PHE REG P__ /
PARANETER NUN, / V41PA254C- p KLIP  = TEL LTP
SCALE POS. (LA) / Log  L l v  x Nn

SCALE VALUES:  Y LEFTY RIGHT
MAKIN ss  sy  NOTE: 1.70 DELETE A PARAMETER
MININUN M/s  PLACE THE WORD DELETE

| | IN THE PARANETER NUN.
CALCULATE (2/3) FIELD.
INTERIN VALUES: 3s | © 2.70 DELETE ACONNENT

PLACE THE WORD DELETE
X SCALE INPUTS: IN THE COMMENT FIELD.

PARANETER NUN. WAOHM2LJ_ +
SCALE VALUES: NOTES:
NINTNGN » £.01M SCALE APPLIES TO NON-TINE PARAMETERS
KAXINUN $ 2.M% SCALE APPLIES TO NON-TINE PARAMETERS

ENTER PN FOR PERMANENT NED . _ .  -

u l
a |

Bre  271% zc pornt 181 STTEWIL Noms RT 18361830 61
L HE REG P C HE REG P RHE REG P .  PHEREG PV
Vei1PL238C sXl. V¢1P113%C s0L Ve iPL38%C bo  Ve LP160SA mAL

740.000 790.000 7%8.0  7%8.000
1000

ars

790

500 ° 3 . ¢ °
Mm ene121J 8159 OGMT=258112:00:0% (ND=258112100:03

Segment8
Part1

Reconfiguring Universal
Plots |

PROCEDURE

Nl ,  Call a blank V40.

2. Enter MSK number of Universal Plot display
to be reconf{gured. IE

“3. Enter desired update rate.

4. Enter names of selected Y parameters in COM-
MENTS data f i e l d  (optional step).

5. Enter parameter numbers on PARAMETER NUM.
data f i e l d .

'6. Enter desired Y-axis scale in SCALE POS.
{L/R). |

"(See next Learning Statement for continuation of
procedure.)
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| _ | 
| | Segment9

| Learning Statement | . 
Part 2.

FUNCTION OF MENU DATA FIELDS (CONT.) | 

. : .) | 
Reconfiguring Universal

SCALE VALUES |

| 

nN 
oo  U4 Plots

These four 11 -d ig l t  data f ie lds  are used to spe-
cify the minimum and maximum values of the left 2 . r  |

and r igh t  scales on the "Y" axis. 103/01 TLN UNIVERSAL PLOT (CONTROL TR)  NEM HSK 1834 J (continued from previous learning statement)

NOTE PLOT RATE 3__ » B 7. Enter MAXIMUM scale ‘value for Y LEFT and
| 

1} SE Ye Y3 Y4 RIGHT data field as required.
I f  any SCALE POS. data f ie ld  contains COMMENTS rLHREREGP__» CHEREGP_ » RNEREGP_ +» PHEREGP___ /
an L or R, a max. and min scale value PRRANETER NUN,~ 7 U4SP1254C.+  VAAPA154C_ 5  V4LPL354C_5 V4APL6OSA_ / » Enter MINIMUM scale value for Y LEFT and

must be specified for that scale. _ SCALE POS.CL/R) 7 Ls  Ls  Ly  L 7s  RIGHT data f i e l d  as required.

CALCULATE (2/3) INTERIM VALUES SCALE VALUES:  Y LEFT r d  RIGHT hd | 

Enter 2 or 3 for number of INTERIM VALUES.
F 4 [J

This one d ig i t  numeric data f i e l d  must be a 2 or BAX 108 ; ’ | y ; Wr PACE HE bs  Enter X-axis PARAMETER NUM.
3 specifying the number of intermediate values to A | 

IN THE PARAMETER NUN _—

be calculated and displayed on each Y scale. CALCULATE (2/3) Wa ' Enter X-axis MIN and MAX SCALE VALUES i f  re-
: Ht  re r re r— quired.

X SCALE INPUTS: ~~ INTERIN URLUES: 3 safe ds
oo  

PLACE THE NORD DELETE CAUTION
PARAMETER NUM. X SCALE INPUTS: IN THE COMMENT FIELD. |

- PARAMETER NUH, NAOHMA24T y f o  I EE Areas on the menu l e f t  b l ank  wi l l  u t i l -

This data f ield specifies what the Y parameters SCALE VALUES: NOTES: ize existing values on the specific
are to be plotted against. NININON _ + 1.MIN SCALE APPLIES TO NON-TINE PARAMETERS display. I f  a required data f ie ld  ts

TE NRRINN § 2.NAK SCALE APPLIES TO NON-TINE PARAMETERS - Pesuitin an message.| oo nerd WU

If any Y parameter specified is a dis- ENTER PH NED | 

12. Make hardcopy of Universal Plot display i f

crete the X parameter number must be a | 

desired. -

time parameter. J

\_ or:
SCALE VALUES:

- . | 

When a V40 menu is entered to change

Two data f ie lds used to specify the minimum and. any plot data except with COMMENTS the

maximum values of the "X" parameter to be p lo t -  : 
! 

plot w i l l  stop, clear, and display the

ted. 
new configuration. The new configura-
t ion must then be restarted.

| 
| 

L i re  1/340%ec POINT 181 he  35:39 NOM= RT 18301830 o t  13. Transmit to MOC.

Do not speci fy  min and max X sca le  LHEREGP CHEREGP RHEREGP.  PHEREGP Vv | 

RE.

values i f  the X parameter number is a © WWiP12S¥C sXL VeiPL11S%C sOL Ve1P138eC =+lL V81P160SA  =aAL 14. Verify TLM Universal Plot on console CRT

time parameter. When a time parameter 790 .0  . 798.000 798.000 = 748.000 display.
is specif ied the X scale values are . 1000 |

automatically calculated based on the | 

NOTE

specified PLOT RATE : 
| 

| 

|

Written instructions can also be sub-
. mi t ted using JSC Form 559, to computer

875% T™M to reconfigure Universal Plot.

750

629 |

500
® : 3 : é 9

"enHe121J 8389 OGMT=2583:12:00:0% CND=258:112100:03

\ J



| Supporting Data
There are 50 Universal Plots (UP's), each ident i f ied by the MSK number on which
they are displayed (MSK's 1801-1805 inclusive).

Any telemetry parameter can be plot ted,  namely; discretes (b i l eve l ) ,  f loa t ing
point  values,  and time values.  Discretes plot as a 0 or 1 depending on the i r
status. After the i n i t i a l  point(s) is p lot ted,  updates occur only for a change of
s ta te ,  i . e . ,  changing from 0 to 1 or 1 to 0. There are no continuous 0's or 1's
p lo t ted  for a given b i - l eve l .

Analog parameters ( f l oa t i ng  po in t )  are p lo t ted  as a A , +, 0, or X dependent upon
the YI three Y4 assignment. These symbols are read against the appropriate Y le f t
or r ight  scale as specified.

A maximum of four Y parameters and one X parameter can be p lo t ted  per d i sp lay .

Wri t ten i ns t r uc t i ons ,  using JSC Form 559 shown on the next page, can be submitted
to computer TM to reconf igure Universal Plots.
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| Supporting Data |
UNIVERSAL PLOT

‘FROM: __ TO: COMPUTER TM
DATE: CC P-TUBE STA: SF
TIME:

v4ao#
FLT/DT / TLMUNIVERSAL PLOT (CONTROL DATA) MENU MSK 18

PLOT RATE ,
Yl Y2 Y3 Y4

COMMENTS / ’ ’ 0»  »
PARAMETER NUM. / ’ , ’ 3

SCALE Pos . (L /R )  / _ , >»  _ _

SCALE VALUES: Y LEFT ~Y  RIGHT
MAXIMUM / _ ’ ’ NOTE: TO DELETE A PARAMETER
MINIMUM ’ / , 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 1S 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

V4l#
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  PA IRS

NO X VALUE Y VALUE NO X VALUE Y VALUE
01 / . , 02 ’ ’
03 . , 04 ’ ’
05  » > 06  » ’
07  » » 08  » ’
09 . , 10 ’ ’
11 , , 12. " >
13 , , 14 ’ R

15 , ’

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

ENTER PM FOR PERMANENT.MED

JSC Form 359 (Aug 70) NASA -JSC
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| Practice |
1. Assume you want to p lo t  two d isc re te  parameters, V4550604E and V45S0601E in

the Y1 and Y1 pos i t i ons .  Add i t i ona l l y ,  you want to p lot  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 reconf igure Universal Plot 1820 to p lo t
the data for exact ly  one hour.

Vent

2RT . TLN UNIVERSAL PLOT (CONTROL BATA) MENU “NK 18__

PLOT RRTE ___»
6 Y2 LE "

CONNENTS A I I RY
PARAMETER MOM. + ______» vy  oy  1

- SCALE POS.(L/R) 7 _ 0 _ 7

SCALE VALUES: Y LEFT Y RIGHT
RAK INUN 0 oo  8 7 NOTE: 4.70 DELETE A PARAMETER
NININUN —_— 1 PLACE THE WORD DELETE

EE IN THE PARAMETER NUM.
CALCULATE (2/3) FIELD.
INTERIN VALUES: _ | 2.10 DELETE A COMMENT

PLACE THE WORD DELETE
X SCALE INPUTS: IN THE COMMENT FIELD.
PARAMETER NUM, ' 

|

SCALE UALUES: NOTES:
NININUN —_ v 1.NIN SCALE APPLIES TO NON-TIME PARAMETERS
BAX INUN - § 2.18X SCALE APPLIES TO NON-TINE PARAMETERS

| ENTER PH FOR PERNANENT MED

__ py
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[Practice Feedback]
1. Assume you want to p lo t  two d iscre te  parameters, V45S0604E and V45S0601F in

the YI and Y4 positions. Add i t i ona l l y ,  you want to p lot  two analogs
V43T9457A and V43T9456A against a scale with values ranging from 25 to 100
uni ts  having three intermediate values.

Use time parameter M40H0107J as the X parameter.

Complete the V40 menu p rov idedto  reconf igure Universal Plot 1820 to p lo t
the data for exact ly  one hour.

| 4

ven
H2RT . TLM UNIVERSAL PLOT (CONTROL DATE) MEN  - MSK 4820 ,

PLOT RATE 20  » 
|

" 2 3 1{
CONNENTS ’ 74——ee ) nV  eV
PARAMETER MUN. /\43SQ60TFY V43TA457AY \4IT9456Ar \4SSOBOIEZ »

~ SCALE POS.CL/RY 7 _ Ly Ly 1

SCALE VALUES:  Y LEFT Y RIGHT
AAKTNEN / _100 _y  MOTE: 1.T0 DELETE A PARAMETER
RININLN 25  1 PLACE THE WORD DELETE

To  IN THE PARANETER NUM.
CALCULATE (2/3) FIELD.
INTERIM VALUES: 2 ,  : 2.10 DELETE A CONNENT

PLACE THE WORD DELETE
f SCALE INPUTS: IN THE CONNENT FIELD,
PARAMETER NUM, MUONOIOZT
SCALE VALUES: NOTES:
NININUN » NIN SCALE APPLIES TO NON-TINE PARANETERS
NRX TNUN TT  2.MMX SCALE APPLIES T0 MON-TINE PARAMETERS

EXTER PH FOR PERMANENT NED

NOTE

Remember for d isc re te  values no scale needs to be
spec i f i ed ,  and for the analog values e i the r  the
r ight or le f t  scale could have been used. The
plot  rate was determined by d i v i d i ng  the p lo t
durat ion time in minutes by three.
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| Practice

V43T9457A ( l e f t )

~

2. F i l l  out V40 menu (below) to reconf igure UP1820 with the data supplied.

Discrete F loa t ing  Point

Y1: V45S0604E ( r i gh t )  Y3: V43T9456A ( l e f t )
Y2: V45S0601E ( r i gh t )  Y4:

Time Min: 25
M40H0107J Max. 100

Plot Rate

20

Vani

2 7 TUN UNIVERSAL PLOT (CONTROL DATA) MENU - NSK 48

PLOT RATE ___ » 
|

" BE 3 14
COMMENTS / ’ ’ ' / y
PARAMETER NUM. +» ________ ’ ’ SS A
SCALE POS.(L/R) 7 _ » - 0 7

SCALE VRLUES: Y LEFT Y RIGHT
HAXINUMN / ’ o NOTE: 1.70 DELETE A PARAMETER
BININUN ’ / 9 PLACE THE WORD DELETE

IN THE PARAMETER NUM.
CALCULATE ¢2/3) FIELD.
INTERIN VALUES: _ 2,70 DELETE A COMMENT

: PLACE THE KORD BELETE
X SCALE INPUTS: IN THE COMMENT FIELD.

PARAMETER NUN. ’
SCALE VALUES: NOTES:
NININUN
NAXINUN

TD103-2 A111,A114

vo L.HIN SCALE APPLIES TO NON-TIME PARAMETERS
§ 2.88X SCALE APPLIES TO NON-TINE PARAMETERS

ENTER PH FOR PERMANENTHED
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| Practice Feedback |
2. F i l l  out V40 menu (below) to reconfigure UP1820 with the data supplied.

Discre te  F loa t ing  Point

Y l :  V45S0604E ( r i gh t )  Y3: VA3T9456A ( l e f t )
Y2: V45S0601E ( r i gh t )  Y4: V43T9457A ( l e f t )

Time Min: 25
M40H0107J Max. 100

Plo t  Rate

20

| Use

H2/RT . TLN UNIVERSAL PLOT (CONTROL ATR) MENU - HSK 1820,

PLOT RATE 20  |

4 {4 ¥3 4 : i
CONNENTS A I I RY  AY
PARAMETER NUM. / 453506046 VYISQEOIEy V43ITA45EAY VHITI45I47 »
SCALE POS.CL/R) 7 R » R + Ly i 73

SCALE URLUES: Y LEFT Y RIGHT 
|

HARINUN / _ l ee  vy 9 MOTE: 4.70 BELETE R PARAMETER
RININUN JXu  I JY| PLACE THE WORD DELETE

IN THE PARANETER NUN.
CALCULATE (2/3) 

| FIELD.
INTERIN VALUES: _ | | . 2.70 DELETE A COMMENT

: » PLACE THE WORD DELETE
X SCALE INPUTS: IN THE COMMENT FIELD.

PARANETER NUM. M4QOHOIOZJ»
SCALE VALUES: NOTES:
NINIRLN ev  1.MIN SCALE APPLIES TO NON-TIME PARAMETERS
NAXINUN — § 2.0AX SCALE APPLIES TO NOM-TINE PARAMETERS

ENTER PH FOR PERNANENT MED

— y
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SEGMENT 10

DELETING PARAMETER(S) FROM A UNIVERSAL PLOT

OBJECTIVE:

Delete parameters from a Universal Plot d i sp lay  using the V40, TLM Universal
Plot (Control Data) Menu.

SEGMENT INTRODUCTION:

As prev ious ly  discussed, when reconf igur ing  un iversa l  p l o t s ,  . changing a
parameter number w i l l  cause that parameter to be changed on the d i sp lay .  There
may be occasions when you want to remove a parameter from a un iversa l  p l o t .
Unlike some other menus, leav ing a parameter number blank w i l l  not delete a
parameter that was previously defined. This segment presents a procedure to
delete parameters from a un iversa l  d i sp lay .
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| Learning Statement | Segment'10

FUNCTION OF MENU DATA FIELDS 4 — Deleting Parameters from
DELETE wn Universal Plot Displays

e r  a] a t  f d f  rd : pi anct r le ld  de | 2 TLN UNIVERSAL PLOT (CONTROL DATA) MENU HSK 1817
l e tes  a l l  data defined for that parameter. 102/81 H l  N 184

| 

| 

ASSUMPTION
Entering DELETE in COMMENTS data f i e l d  only de- PLOT RATE 60_ »<=  |

letes alphanumeric name. oo  vi Y2 Y3 v4 oo

| 
red 1 . COMMENTS s FC 2 AMPS + FN 3 AMPS _ » NID 2 ANPS__ » AFT 2 ANPS_ / I t  is assumed that the universal plot has been

A data f ie lds  have been covered in a pre- PARAMETER NUM. / UASCO26A™  V7GC3076 5 DELETE + DELETE 7s reviewed to determine i f  parameter(s) need to be

SCALE POS.(L/R) / L » Rs I LER
SCALE VALUES:  Y LEFT Y RIGHT PROCEDURE

| 

~ HAXINUN 7 S00.  vy 240+  NOTE: 1.TO DELETE A PARAMETER |

« MINIMUM W______ 3 07  PLACE THE NORD DELETE |

| 

IN THE PARANETER NUN. 1. Call a blank V40 menu from MOC or diskette.

CALCULATE (2/3) FIELD.
INTERIN VALUES: 3» 2.10 JELETE Kg  | 

NOTE

| 

X SCALE INPUTS: IN THE CONNENT FIELD. e t  ems lank menu or a data
PARANETER NUN,  N4OHMLO7S
SCALE VALUES: NOTES: : 

2. Verify/enter MSK number of universal plot
NININUM vy  L.MIN SCALE APPLIES TO NON-TINE PARAMETERS display to be altered.
BAXINUN __§  2.MRX SCALE APPLIES TO NON-TINE PARAMETERS

| 
3. Verify/enter plot rate.

ENTER PN FOR PERNANENT HED 4. Enter DELETE in PARAMETER NUM. data f i e l d
| 

under Y parameter(s) to be deleted.

When using a data f i l l ed  menu any para-
meter(s) or data associated with para-

| 

meters not being deleted wi l l  be dis-

( \ played as transmitted.

FV  - .UDRATE V182.. POINT ye  SNR ABS UP 17 RT18178 | 

5 Make hardcopy of universal plot dislay i f

FC 2 AMPS FN 3 AMPS : 

|

VeSCO204A  =XL V76C3676A =O0R =¢  =A NOTE
200.060 86.000

see 2ve When a V40 menu is entered to change
any plot data except the comments, the

| plot wi l l  stop, clear and display the
new configuration. The new configura-
t ion must then be restarted.

6. Transmit to MOC.

7. Verify TLM universal plot on console CRT

300 120 display.
NOTE

NOOOOO000000000000000000000000000 [
| Written instructions’ can also be sub-

200 60 — n 
mitted using JSC Form 559, to computer
TM to reconfigure universal plot.

100 (1
® J » é

NOHNILOTJ a2  OGNTs 32322:23:0% GNb= 32:22:23:0%
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Practice |

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

B02/RT

PLOT RATE ___
COMMENTS
PARAMETER HUM,
SCALE POS.(L/R)

SCALE VALUES:
HAXINUN
HININUM

CALCULATE (2/3)
INTERIM URLUES:

X SCALE INPUTS:
PARAMETER NUM.
SCALE URLUES:
NININUN
HAXINUN

N

(aahe 173%8ec poInT 181  STTEHits NOMs

TLN UNIVERSAL PLOT (CONTROL DATA) MEMU HSK 48__

+ SE 12 13 14
’ emt  — 8 3 / 3
[EY  I EE  I 4
/ _ a I | A |

Y LEFT Y RIGHT
’ V9  NOTE: 1.T0 DELETE AR PARAMETER

m—— coomm— 1 PLACE THE RORD DELETE
IN THEPARRNETER MUX.
FIELD.

- 2.10 DELETE R COMMENT
PLACE THE WORD DELETE

IN  THE COMMENT FIELD,
’

NOTES:
—.  + 1.MIN SCALE APPLIES TO NON-TINE PARAMETERS

§ 2.MAX SCALE APPLIES TO NON-TINE PARAMETERS

ENTER PH FOR PERMANENT HED

RT 18361830 ©1

L HE REG P C ME REG P RHE REGP.  PHEREGP V
VWiP1234C sXL V%1P11S%C s0L VeIPL138%C mel  VH1P1460SA sAL

748.000
1000

ars

750

Seo

MeONOLIZ LJ

798.000 798.000 748 .000

3 ’ é 9
8:89 OGMT=230:12:00: 00 (ND=258:112:160:03
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[Practice Feedback|
1. You want to delete parameters V45T0320A and

V45T0330A from the Universal Plot shown be- (
low. F i l l  out the V40 menu to delete these
parameters. ese

§02/RT. TLH UNIVERSAL PLOT (CONTROL DATA) MENU HSK 1815
PLOT RATE GO -

£1 12 Y3 Y4
COMMENTS A ’ ' }  / y
PARAMETER NUM. 7 DELETE + De\eTE€s vy  ______ 714
SCALE POS.(L/R) 7 _ » oo} o f  A

SCALE URLUES: Y LEFT Y RIGHT
HAXINUN l mood  ov  NOTE: 1.70 DELETE A PARAMETER
RININUN —_— V2  PLACE THE KORD DELETE

IN THE PARAMETER NUN.
CALCULATE (273) FIELD.
INTERIM URLUES: 2.T0 DELETE R COMMENT

PLACE THE WORD DELETE
X SCALE INPUTS: IN THE COMMENT FIELD.

PARAMETER NUM. _____
SCALE VALUES: NOTES:
HININUN ee»  L.0IK SCALE APPLIES TO NON-TINE PARAMETERS
NAXINUN oe  _$2 . / n% SCALE APPLIES TO NON-TINE PARAMETERS

—____ J

( )
whare 143% porn f f i  dRRFNR-48  RT18181818 of
FC 3 STACK T FC 3 CNDSP T FC 3 CL RTN FC 3 PRESS
VRSTe320A sXL V4S5To330n s0L V4S5TO3%SA z+ l  VOSPO3INTA =AR

205 .1849  199 .1573  0% . 477S  60 .%668
2950 00 —

200 70

150  60  PNAS.  Se .

100  SO

TY vo :

® 60  120  180
MeOHOL107S - . . 31 :248  DGMT=280:17128:01 GND=2603  17268: 61
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| Practice |

2. You want to delete parameters V45T0320A and
V45T0330A from the Universal Plot shown be- 4 | 

\
Tow. Al ter  the V40 menu to delete these
parameters. | 

”

802/RT TLM UNIVERSAL PLOT (CONTROL DATR) MENU HSK 1848

PLOT RATE 60__ »
51 I ¥3 v4

COMMENTS 7 FC 3 STACK T o FC 3 CNDSR T 5 FC 3 CL RTN 5 FC I PRESS 7»
| 

PARAMETER NUN. 7 U4STE320R »  UASTI330A +»  U4STE34SR +  U4SPE347R /
/ SCALE POS.CL/R) 7 L » Lo Ls R77

/ SCALE VALUES:  Y LEFT Y RIGHT
: NAX IHUN | EE I | NOTE: 4.70 DELETE R PARAMETER

oo  ] NININUN __  qv _______ 7 PLACE THE WORD BELETE
IN THE PARAMETER NUN.

CALCULATE (2/3) FIELD.
 .  INTERIN VALUES: 3» 2.70 DELETE A COMMENT

: 
PLACE THE WORD BELETE

X SCALE INPUTS: IN THE COMMENT FIELD.
PARAMETER NUN. N4OHIL07J_-»
SCALE VALUES: NOTES:
NININUN y 1.410 SCALE APPLIES TO NON-TINE PARAMETERS
HAXINUN ______$ 2.MRX SCALE APPLIES TO NON-TINE PARAMETERS

J

( ,  RT18181818 RhEldre 148%c porn $F SITES B48
FC 3 STACK T FC 3 CNDSPT FC 3 CL RTN FC 3 PRESS
vasSTe3206aA =XL V45To330M =0L. V¥STO3I%BA z4 l  VOSPOINTA =AR

205 .1%43  199 .1578  o%.177S  60 .%608
2950 ae

200 70

150  GO PAS 2AM

100 50

SO $0  : —
® : 60  120  | 180

Me oHO107J 31 :248  DGMT=260:17:28:01 GND=260:1728:  061%

\_
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| Practice Feedback |

2. You want to delete parameters V45T0320A and
V45T0330A from the Universal Plot shown be-
low. Al ter  the V40 menu to delete these
parameters. vet

§02/RT

PLOT RATE 60_

~ COMMENTS
PARAMETER NUM,
SCALE POS. (L/R)

SCALE UALUES:
MAXIMUM
HININUN

CALCULATE ( 2 /3 )
INTERIN URLUES:

% SCALE INPUTS:
PARAMETER NUN.
SCALE VALUES:
NININUN
RAXINUN

\_

a

\
TLR UNIVERSAL PLOT (CONTROL DATA) MENU HSK 1818

Yi 12  Y3 v4
7 FC 3 STACK To FC 3 CADSR Ty FC 3 CL RTN ys FC 3 PRESS 7 »
/ DELETE 9 DELETE + VASTOSR »  UASPOS4IR 7
Ls  Ly  Ls R77

Y LEFT Y RIGHT
72509  80____ 5 NOTE: 4.70 DELETE R PARAMETER

| J |IY  PLACE THE WORD DELETE
IN THE PARAMETER NUN.
FIELD. |

3 2.10 DELETE R COMMENT
PLACE THE WORD DELETE
IN THE COMMENT FIELD.

H4QHOL07d_ +
NOTES:

s 1.MIN SCALE APPLIES TO NON-TINE PARAMETERS
$ 2.MAX SCALE APPLIES TO NON-TINE PARAMETERS

J

kere 148% pornt IF SIrdEERT HR-48 RT18181818 ®1
STACK T PFC 3 CNDSP T FC 3 CL RTN FC 3 PRESS

VeSTO3206A XL  V¥STO330M =0L VSTO3%SA s4l. VESPO3IWTA =AR
8% .177S8 :205 .1843  189 .1578

 2%0  ae

200 | mr

60 .%609

150 60

100 S50

se ve
o co . -120 ~~ ABe

MIOHO107S - . 3131248 _ .  OGMT=260:17:28:01 GND=260 :1728 :01
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SEGMENT 11

DRAWING REFERENCE LINE ON UNIVERSAL PLOT USING V4l,
TLM UNIVERSAL PLOT (NOMINAL DATA) MENU

OBJECTIVE:

You w i l l  draw a reference l ine on a Universal Plot d i sp lay  using both data point
pairs and polynomial coefficients.

SEGMENT INTRODUCTION:

The V41, TLM Universal Plot (Nominal Data) Menu, is used to define a reference
l ine on a Universal Plot d i sp lay .  This can be done by enter ing X and Y data
point  pairs or polynomial coe f f i c ien ts  dep ic t ing  the desired l i ne .  This segment
discusses the procedure for de f in ing  a reference l ine on the UP using data point
pa i r s .

TD103-2 A114 11-1



[ Learning Statement |

PURPOSE

The drawing of a reference l ine/curve can aid you
in reading a Universal Plot.  The reference
l ine/curve can be drawn to a maximum or minimum
value for a parameter, a c r i t i ca l  l im i t ,  other con-
f i gu ra t ion .

FUNCTION OF MENU DATA FIELDS

MSK 18

These two d i g i t s ,  from 01 to 50 inclusive,
specify the DTE DISPLAY on which the reference
l ine is to be p lo t ted.

SCALE (L/R/D/C)

This one character data f i e l d  is used to speci fy
whether a reference l ine is to be added, changed
or deleted.

@¢ L = Plot the reference l ine against the Y
LEFT scale defined on the universal p lo t .

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

DATA POINT PAIRS

These th i r ty  data f ie lds  are used to specify the
coordinates or points defining the reference
l ine.  Each f i e l d  can have 1 to 15 d ig i t s
f l oa t i ng  point including both sign and decimal.

I f  the SCALE f i e l d  con ta ins  an L or R the data
po in ts  must be pa i red ,  with a minimum of two
pairs.

COEFFICIENTS

These six data f i e l ds  are used to specify the
coefficient of a polynomial equation de f in ing
the reference l i ne .

REFERENCE LINE CHARACTERISTICS

A Universal Plot can have only one reference
l ine /curve.  This unbroken l ine may star t  and end
at any point on the p lo t .  This l ine may be
referenced to either Y scale. The i l l u s i on  of
mul t ip le l ines can be achieved by concealing
portions of the reference line behind grid l ines or

se l f .

ITFEL

02/RT

4
03
LB)
07
89
i
13
19

\-

8

SCALE (L /R / ) /C)

X VALUE
i
3
J
{
9x

AN
a ~~S

’

OR: UP TO 6 COEFFICIENTS FOR A 4ST TO STH DEGREE POLYNOMIAL.
COEFFICIENT ACD) /
COEFFICIENT R(2)
COEFFICIENT R(4)

bh¥TE 1/10g ¢ POINT 101 of
C HE REG P

=XL Ve i1P115%C
000

L HE REG P
ve1P1254C

788 .
160060

ars

750

6295

500

moHe121J

TLM UNIVERSAL PLOT(NOMINAL BATR) MENU

L/R = ADD NONINALS: B =DEL NOMINALSS C = CHG NOMINAL!
NOTE: IF X PARAMETER IS A TIMES INPUT X POINTS IN MINUTES

DATA POINT  PRIRS
NO X VALUE

Ls

5 790
s 950

N
N

 
W

M
 

W
M

 
W

w
 

w
e 

w
w

 
w

w

sy COEFFICIENT A(1)
s COEFFICIENT A(3)
s COEFFICIENT R(J)

TE MIL  NOM=

=0L V%1P1354C

3 é
OGMT=258:12:00: 0% GND=258 :12 :00 :03

HSK 1830

1.

2.
Y VALUE |

850  3.
ys 856
y 500
y 790
’
'
)

' / 5.
’ /
/ $ Jd  .

Ree  o f  7.

1

RT 183018306 61
P {HE REG P

VR 1P16O0SA =AL
740.000

9

J

Segment  11

Drawing Reference Line
on Universal Plot

PROCEDURE

Call blank V41, menu from MOC or diskette.

Enter desired MSK number.

Enter L or R as desired.

Enter DATA POINT PAIRS or COEFFICIENTS.

NOTE

Data is entered from left to r i gh t .
Use of data point pairs and coeff i-
cients are mutually exclusive. I f  both
are Input only the point pairs wi l l  be
used.

Make hard copy of Universal Plot display i f
desired.

Transmit to MOC.

Verify reference l ine drawn on applicable Uni-
versal Plot.

NOTE

Submit data to computer TM on JSC Form
559 (segment 9)to draw a nominal l ine
on a universal plot.

NOTE

When a V41 menu is entered the plot
wi l l  stop, clear and display the new
reference l i ne .  The Universal Plot
must then be restarted.



[Supporting Data]
In the X and Y point pairs and coeff ic ients,  i f  you are using a whole number, a
decimal point  is not needed. Only negative signs need be indicated.



| Practice |

Given the fo l l ow ing  UP d i sp lay ,  f i l l  out the V41 MED menu below to draw a nomin-
al l ine depicted by the given data point  pairs for MSK 1828.
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 2589.28

p (10) 347.14 2455 .36

Uéis

2 /7  TLM UNIVERSAL PLOT(NOMINARL DATA) MENU HSK 18__

SCALE (L /R/N/C)  _ » L/R = ADD NONINALS: B =DEL NOMINALS) C = CHG NOMINALS
NOTE: IF X PARAMETER IS A TINES INPUT X POINTS IN MINUTES

DATA POINT PAIRS
NO X VALUE Y VALUE 0 X VRLUE Y VALLE
i s  y y 02 ’ ’
LK] ’ y 0M _ t  y

[ »1 ’ y 86 y ’
J ’ ys 08 ' ’

(}) ’ y 10 ’ ’
i 3 ry 12 ’ ’
13 ’ y 14 ’ )

13 ’ /
'

OR: UP TO 6 COEFFICIENTS FOR A 4ST TO STH DEGREE POLYNOMIAL.
COEFFICIENT RCO) / s COEFFICIENT A(4) ’
COEFFICIENT A(2) » COEFFICIENT A(3) ’
COEFFICIENT AH y COEFFICIENT A(S) TA |

ENTER PM FOR PERMANENT NED

\—

TD103-2 A111,A114 11-4
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| Practice Feedback |
Given the following UP display, f i l l  out the V41 MED menu below to draw a nomin-al l ine depicted by the given data po in t  pai rs  for MSK 1828. Use the le f t
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 2589.28

(10) 347.14 2455.36

( Viis 2

2/RT TLM UNIVERSAL PLOT(MOMINAL BATA) MENU NSK 182%

SCALE (L/R/)/C) Ly» L/R = ADD NOMINALS? D =DEL NONINALSS C = CHG NOMINALSNOTE: IF X PARAMETER IS A TINEF INPUT X POINTS IN MINUTES

DATA POINT  PA IRS
NO { UBLUE Y URLUE NG X VALUE Y URLUE
) 0 ) s 82 38 .57  y 2160 .7
K 77.14 s 2321.42 y M4 115.7)  y __ 2492.88
8 154 .28  y 2 . 36 2 86 / 92 .85  + 2739. ’
iW 231 .42  y 2750 .00  + 08 270  y 2669.64
1 _308.57 ) 2589.28 y 40 347 .14  ) 2435.36»
1 ) y 12 ' ’
i3 ’ y 14 ’ ’
13 ’ / 

|

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

COEFFICIENT A(H) / os COEFFICIENT R(1) '
COEFFICIENT A(2) » COEFFICIENT R(3) y
COEFFICIENT AC4) s COEFFICIENT A(3) A |

en  - [ENTER PH FOR PERMANENT HED

o___ yy

TD103-2 All1,A114 11-5
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SEGMENT 12

DELETING/CHANGING A REFERENCE LINE ON UNIVERSAL PLOT

OBJECTIVE: 
|

Delete or change a nominal l ine on a UP d isp lay  using V41, TLM un iversa l  plot
(nominal data) menu. 

|

SEGMENT INTRODUCTION:

Previous segments discussed procedure for de f in ing  a nominal l ine on a UP d isp lay
using data point  pa i rs  and polynominal coe f f i c i en t s .  This segment presents
procedures for changing a previously def ined nominal l ine using data point  pairs or
polynomial coe f f i c i en t s  and the procedure for de le t ing  the nominal l ine en t i r e l y .

TD103-3 A112 12-1



E
t 

.

Segment 12
| Learning Statement| Sort

we Es  Delete/Change Nominal
Line On UP Display

SCALE (L/R/D/C)

a Ce  He foto be added, changedon | 

PROCEDURE
deleted.

DELETE NOMINAL LINE
oe D = Delete the exist ing reference l ine.
o C= Change the exist ing reference l ine data 1. Call a blank V41 menu from MOC or diskette.

point (s)  or coef f ic ient (s)  as speci- NOTE
fied.

ous  teament f i e lds  have been covered in a pre- f ) Delete J ime performed using

i i  - pm 2 Enter/veri ty.  MSK jrumoer of universal plot dis-
t .

02/RT TLN UNIVERSAL PLOTCNONINAL DATA) MENU WSK to2sd¥ Play to be altere
x r  ====3. Enter D in SCALE data field.

SCALE (L/R/B/C) By L/R = ADD NONINALS: D =BEL NOMINALS: C = CHG NONINALS
NOTE: IF X PARAMETER IS A TINEi INPUT X POINTS IN NINUTES 4. Make hard copy of present display on console

DATA POINT  PRIRS  NOTE
NO. . X URLUE a” VALUE NO $ URLUE N VILLE
Ms  y 2000  8238 .57  2168 .  ______ A h deletion t j t ted t
BRAT y 2024.43 , 1 115,71 ) 2492.88 : MOE willreinitialize dispta so
5 154.28 y 2642.86 y 06 192.83 y 2739.28 _ 1?

07 23 .42  220  M3»  2669.64________ 5. Transmit to MOC.

H h t  Hm | ——oo  + 4 Wedd  i —— 6. Verify nominal l ine deleted from universal

13 ’ y 14 ’ 3 plot.
15 ’ /

y

i OR: UP T0 6 COEFFICIENTS FOR A 4ST TO STH DEGREE POLYNOMIAL.
COEFFICIENT ACH) / y COEFFICIENT R(1) ’
COEFFICIENT R(2) s COEFFICIENT R(3) ’ .

/COEFFICIENT A(4) » COEFFICIENT ACS)

ENTER PN FOR PERMANENT NE)

u l  y

12-2



- — | | | Segment 12
| Learning Statement | Part?

FUNCTION OF MENU Delete/Change Nominal
A11 other data f i e lds  have been covered in | 

| L ine  On  UP  D i sp lay
a previous segment.

PROCEDURE

CHANGE NOMINAL LINE

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

NOTE

Change can be performed using
def ined/undefined menu.

Vis 2. Enter/verify MSK number of Universal
y 2 Plo t  display to be altered.

§02/RT TLM UNIVERSAL PLOT(NONINAL BATA) MENU HSK 1828 7

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

muss3. Enter C in SCALE data f i e l d .

4. Enter data point pairs or polynominal
coeff ic ients to be changed.

: BATA POINT  PA IRS  NOTE
NO X VALUE Y VALUE NO X URLUE Y VALLE
i ’ y 12 ’ J Data point pairs or  polynominal
Ki y y 04 ’ y coef f ic ients cannot be entered on same
0 164 .80»  2581.02 4 46 ’ 9p menu.
0 ’ y 08 ’ y
09 ; y 40 330.44 s 2354.79 ' 5. Make hard copy of present  d i sp lay  on
14 , y 42 = . = . console CRT.

13 y y 14 ’ y

15 , / NOTE
’ SE Any change/deletion transmitted to MOC

OR: UP TO 6 COEFFICIENTS FOR A 4ST TO STH DEGREE POLYNOMIAL. w i l l  r e i n i t i a l i ze  display.
COEFFICIENT ACO) / y COEFFICIENT A(1) y
COEFFICIENT R(2) s COEFFICIENT A(3) ' 6. Transmit to MOC.
COEFFICIENT A(4) s COEFFICIENT ACD) / $ 7. Verify nominal l ine changed from

ENTER PN FOR PERMANENT MED universal plot.

\_ y,

12-3



| Practice|
F i l l  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

oT  OO
Viele

002/81 TLN UNIVERSAL PLOTCNONINAL IATA) NENU HSK 18__

SCALE (L/R/3/C) _ » L/R = ADD NONINALSF DB =DEL NOMINALSS C = CHG NONINALS |
NOTE: IF X PARAMETER IS A TIME: INPUT X POINTS IN MINUTES |

DATA POINT  PA IRS
NO % VALUE Y UBLLUE NO X URLUE Y VALUE
is  ’ y 02 ’ . ’
 K ’ y M4 ’ ’
 H ’ y 06 ’ ’
" ’ s 08 ' y
} ’ y 10 ’ y
1 ’ 12 ' a)
13 ’ y 14 ' ’
13 ’ /

$ .

OR: UP TO 6 COEFFICIENTS FOR A 4ST TO STH DEGREE POLYNOMIAL.
COEFFICIENT RCS) / 9 COEFFICIENT A(1) ’
COEFFICIENT R(2) » COEFFICIENT A(3) ’ :

/COEFFICIENT ACO + COEFFICIENT ACS)

_ ENTER PH FOR PERMANENT NED

_ 
BN y

TD103-3 A112
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| Practice Feedback |
F i l l  out the V41 menu below to change the fo l l ow ing  data point  pai rs  on UP MSK1830.

Change numbers 3 and 4 to:

Number X Y

3 140.12 1253.75

4 160.8 1149.25

-
Véis

$02/RT TLN UNIVERSAL PLOTCNOMINAL DATR) NEN HSK 1830 ,

SCALE (L/R/D/CYC.» L/R = ABD NONINALS? D =DEL NOMINALSI C = CHG NONINALS
NOTE: IF X PARAMETER IS A TIME: INPUT X POINTS IN MINUTES |

NOX VALUE
i"n/

0
"”
i"
i
13
13

3

8 _ iHo . i z 4 1253.75

DATA POINT PRIRS
X VALUE Y VALUE

[ 1H ] . 25

| J .

GR: UP TO 6 COEFFICIENTS FOR A 4ST TO STH DEGREE POLYNOMIAL.
COEFFICIENT ACO) /
COEFFICIENT A(2)
COEFFICIENT ACO)

TD103-3 A112

» COEFFICIENT A(1)
» COEFFICIENT A(3)

» COEFFICIENT ACS)

ENTER PM FOR PERMANENT HED
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| Practice
You want to delete the nominal l ine  on MSK 1827 UP d isp lay .  F i l l  out the V4l
menu below to do this..

TY)

Vild

002/RT TLN UNIVERSAL PLOTCNOMINAL DATA) MENU HSK 18__

SCALE (L/R/D/C) _ » L/R = ABD NOMINALSS D =DEL NOMINALSS C = CHG NOMINALS
NOTE: IF X PARAMETER IS B TINE: INPUT X POINTS IN MINUTES

DATA POINT PA IRS
NO X VALUE Y VALUE HO X URLUE Y VALLE
H/  ’ y 82 ’ ’
K $  M  ’ ’
H ’ y $6 ’ ’
” ’ r 8 ' y y
(}) ’ y 19 ’ yp
i ’ y 12 ' BE |
13 ’ y 14 ' '
13 ’ /

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

COEFFICIENT ACO) / o COEFFICIENT A(1) )

COEFFICIENT R(2) » COEFFICIENT R(3) ’ .
/COEFFICIENT AC4) +» COEFFICIENT A(S)

| ENTER PH FOR PERMANENT NED

12-6



| Practice Feedback |
You want to delete the nominal l ine on MSK 1827 UP display. F i l l  out the Val
menu below to do this.

Vile

002/RT TLM UNTUERSAL PLOT(NOMINAL DATA) MENU HSK 1827 +

SCALE (L/R73C)DD oy  L/R= RED NOMINALSS B =DEL NONINALSS C = CHG NONINALS
NOTE: IF X PARAMETER IS A TINES INPUT X POINTS IN WINUTES

DATHR POINT PA IRS
NO X VALUE Y VALUE NOX URLUE Y VALLE
m/s ) y 02 ' P
[ K ’ 0 M4 ’ y
[+] ’ y 16 ’ ’
I ’ 18 ’ 9

[}) ’ y 18 ’ 5)
1 ' y 12 ’ —
13 ’ y 14 y ’
13 ’ /

'
8k: UP YO 6 COEFFICIENTS FOR Rf 4ST TO STH DEGREE POLYNOMIAL.

COEFFICIENT ACO) / s COEFFICIENT R(4) ’
COEFFICIENT A(2) » COEFFICIENT R(3) ' .

/7 3COEFFICIENT A(4) + COEFFICIENT ACS)

| ENTER PH FOR PERMANENT MED

_ oD

12-7
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SEGMENT13

UNIVERSAL PLOT REFERENCE LINE AND CONTROL DATA INTERACTIONS

OBJECTIVE:

State the effects to the nominal l ine when a change has been made to the X and Y
scale,  (on a un iversa l  p lo t )  and make cor rect ions as necessary.

SEGMENT INTRODUCTION:

The previous four segments covered input ing  data to conf igure the un iversa l  p l o t ,
using both the V40 and V41 menus. This segment covers the in te rac t ions  of the two
menus and cor rec t ions necessary to be taken to clear problems a r i s i ng  from the
inputs.

TD103-3 A112 13-1



| Learning Statement |
Phd

~ Segment 13

Effects of Up Control Data Changes on
Defined Reference Lines

DESCRIPTION OF EFFECT ON CORRECTIVE ACTION
V40 MENU INPUT REFERENCE LINE USING V40 MENU USING V41 MENU

1. Delet ing a Y scale Reference l ine  Enter new Y scale | Delete
against which the de le ted.  Display | values with reference l i ne .
nominal l ine is of UP w i l l  parameter. Change scale
p lo t ted  i nd i ca te  PLOT MED reference.

ERROR. UP cannot NOTE

. Changing p lot  rate

be res tar ted un t i l
cor rec t ive  action
has been taken .

I f  the rate is Change plot  rate

Reference l ine
redefining may
be necessary.

Redefine
back to o r i g i na l  | reference l i ne .
value.

increased, the
reference l ine
wi l l  decrease in
length .  I f  the
rate is decreased,
the reference l ine
wi l l  i nc rease  in
length.

when the X parameter
is t ime.

Redefine
reference l i ne .

Redefine scale as
appropr iate.

3. Changing the Y
scale.

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

4. Changing the X scale
when the X parameter
is a f l oa t i ng  point

Change to refer-
ence l i ne .  De-
pends on reference

Redef ine
reference l i ne .

Redef ine  scale as
appropriate.

parameter. l ine and magnitude
of changes made to
the X scale.

TD103-3 13-2



| Supporting Data|
You may reca l l  from the previous segments that the nominal l i ne  on the un iversa l
plot  is input using the V41 menu. The scale selected on the V41 menu i s  the Y scale
input by the V40 menu. I f  the Y scale input by V40 is de leted,  a MED PLOT ERROR, as
shown below, w i l l  be displayed.

r ™
ubscre 344% c po in t  SY UP Lames 1841c  |

MN A VOLTS MN B VOLTS MN C VOLTS
VI6VO160A =XR V76VOZ{ ’A  - =0OR V ISVO3OOA  3¢R sa

“ 9  a

PL
MED
ERROR

30

20

10

®
-] 126  2%0 360

neoHDSO7J OGMT= GNDs=

The UP cannot be started or cleared by the SMEK. The scale selected on the V4l ‘menu
must be changed or another Y scale must be input on the V40.

I f  the X or Y scale, or the p lot  rate input by the V40 menu is changed, the UP
nominal l ine w i l l  be d i s to r ted .  The d i s t o r t i on  can be corrected by rev i s i ng  and
inputt ing a new V41 menu.
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| Supporting Data]
The d isp lay  shown below i l l u s t r a tes  the effect on the reference l ine when the
plot  rate is doubled. i i

plot  rate is changed
The so l id  l ine represents the reference l ine before the

The broken l ine represents the reference l ine  after a
doubled p lot  rate has been entered on menu V40

74  3/19: porwr aFe1828 on  18214
®AVOLTS 8 VOLTS Sei © voLTS
TEVO100A =XR VIGVOZ00A SOR V76VO300A 2¢R sh

Rad]
10

NIL? J

Sh¥re 14%ec ror 1721821pn  16210
ou A VOLTS MN 0 VOLTS MN C VOLTS
TEVO100A XR VI4VO200A SOR V76VO300A sel sa

LY
\

\ A
J.  v2

~NN \ I \
“ \ /  \

0 vi
\
\
\

\
\
\

° I
] 120 2ve 360

WeN0L07J ONT Ns :
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| Supporting Data |
The d isp lay  shown below i l l us t ra tes  the effect on the reference l ine when the Y
scale has doubled. The so l id  l ine represents the reference l ine  before the VY
scale is changed. The broken l ine represents the reference l ine after the range
of the Y scale has been doubled.

( $748 LAL  ER Le .
"uw A VOLTS ™ 0 VOLTS MN C VOLTS
TEVO100A =XR VYI46VOZ00A =OR V76VEJ00A

WOHNDLOVJ

L
( 40s 1821BEATE 3.1% pont NOMsR

ou A VOLTS MN 8 VOLTS MM C VOLTS
IP6VO100A XR VYT4VOZ200A =OR V746VE300A

-

LJ
NON L OTS o@MTe
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|Supporting Data |
The d isp lay  shown below i l l u s t r a tes  the effect on the reference l ine when the X
scale has been doubled. The so l id  l ine represents the reference l ine before the X
scale has been changed. The broken l ine represents the reference l ine after the
doubled X scale has been entered on the V40 menu.

Be  30%c porwr LL  p— 18214
MI  AVOLTS "NB VOLTS i C VOLTS
VIGVOLI00A  =XR VTAVE200A DR VIGVEIESA sel ss

0

IM NA

( TO)
Sore Yi%ec move 715% oma 1821
®MAVOLTS oD  VOLTS Ww C VOLTS
IT6VO100A XR VI6VE200A SOR V76VO300A sof sa

.e
\

\ A
A \ I \A Wl |

oN 7 1,
\ /  \ WVv \ \ \

\” MA
| \

\
A

EJ ;A
\
\
\

. \
Te 120 2ve 360
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| Practice |

ITEM 1

Use the V40 and MSK 1841 shown below to answer the fo l l ow ing  quest ions.

QUESTIONS:

ANSWERS:

1. Can plot  be i n i t i a t ed?

State the three ways to correct  the above s i t ua t i on .

~
Ueod

103/R1

PLOT RATE 120,

/ MUA VOLTS o NN BOLTS » NN C-VOLTS + MID MN A ANP /COMMENTS
PARAMETER NUM.
SCALE POS. (L/R)

SCALE VALUES:
NAXTHUN
NININUN

CALCULATE (2/3)
INTERIN VALUES:

X SCALE INPUTS:
PARAMETER NUN,
SCALE VALUES:

~
TLN UNIVERSAL PLOT (CONTROL DATA) MENU ~ NSK 1841

Yi 12  Y3 V4

/ UTGUMLO00R 5  U76V0200R » U76VO3ONA +  DELETESSR / »
/ Ry Ra Rs L7

Y LEFT Y RIGHT
7A  v 40»  NOTE: 4.70 DELETE A PARAMETER

7 /1  PLACE THE WORD DELETE
IN THE PARAMETER NUM.
FIELD,

3 2.T0 DELETE A COMMENT
PLACE THE WORD DELETE

| IN THE COMMENT FIELD,
NEOHPLNPI_ »

| - NOTES:
» 4. MIN SCALE APPLIES TO NON-TINE PARANETERSNININUN oo ,

NAXINON T % 2.MAX SCALE APPLIES TO NON-TINE PARAMETERS

U4) (TNNCPNEDINSK NO. 1844 NOMINAL SCALE DOES NOT MATCH Y LEFT/RIGHT

\_ J

ubsore 348%c po rn t  sive UP lower
MN A VOLTS MN B VOLTS MN C VOLTS
V76VO1006A EXR V76VO2T  >A *OR VISVO3I00n

1 ]
PLO
MED
ERROR

30

20

10

*
° 120

NOHO OTJ  OGMTs

1841C

+R Ly

2%0 360
GNDs=
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| Practice Feedback |

ITEM 1

Use the V40 and MSK 1841 shown below to answer the fo l low ing  questions.

QUESTIONS: 1. Can plot  be i n i t i a t ed?

2. State the three ways to correct the above s i t ua t i on .

ANSWERS: 1. No, the plot  w i l l  not s tar t  un t i l  error s i t ua t i on  is
oo corrected.

2. Three ways to correct s i t ua t i on :

a. Delete the reference l ine using V41 menu.

b. Change the scale reference using V4l menu.

c. Enter a new parameter and assign i t  to the Y r igh t / l e f t
scale.

U4 o t  vbidre  H#1%c  po in t  Ts  TYE  Le  l owe r  184  1c
MN A V VOL C VOLTS

H3/RT TLN UNIVERSAL PLOT (CONTROL DATA) MENU nSK 1844 YT4VO108A  =XR vFeve Ic i s  TOR V ISVe3eeA  mem ne
.®  :

PLOT RATE 120_ » PL
v1 v2 Y3 | v4 MED

CONNENTS 7 WN R VOLTS » NN B VOLTS » MN C-UOLTS » NID NN A ANP / , ERROR
PARANETER NUN. ~ U76UO400R 5  U76VO200R » U76VN300R +  DELETESSA / 30
SCALE POS.(L/R) 7 R Rs Ry L /

SCALE VALUES:  Y LEFT Y RIGHT
MAX INUN J IN  4 s» NOTE: 4.70 DELETE A PARAMETER 2
MINIMUM EE EY PLACE THE WORD DELETE

IN THE PARAMETER NUM.
CALCULATE (2/3) FIELD,
INTERIN VALUES: 3 2.70 DELETE A COMMENT

PLACE THE WORD DELETE 10
X SCALE INPUTS: IN THE COMMENT FIELD. |

PARANETER NUN,  M4OHDLI?I_ » |

SCALE URLUES: NOTES:
MINIMUM s 1.0IN SCALE APPLIES TO NON-TINE PARAMETERS o
MAX] NUN _ § 2,MAX SCALE APPLIES TO NON-TIME PARAMETERS ° 120  2ve 360

. ne  oHO OYJ  OGMT= GNDs=

V40 (THNCPMEDINSK ND. 1841 NONINAL SCALE DOES NOT MATCH Y LEFT/RIGHT

_ _ _ wy,
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Practice |
WE

Ques t i ons : pu
t

[ 
J]

Answers: 1.

2.

UP-1826
Sire 310%¢ por t  SITE NOM= 18267
- PNR LVL C PMRLW CM C PC C GHZ OUT P
WiG3108C XR VIOULMEBC =OR EW1P10238  =+L VH1P1140A

3500 110

Ses MW

zee 00

2000 68 
\

1900 920
0 6 12

orneL21J OGM Ts GND

ITEM 2

Assume the p lot  rate is being
changed from 3 to 6 on the UP shown
below. Select the example, shown on
the r i gh t ,  which most closely
i l l u s t r a tes  the resu l t ?

what two ways can be used to correct
th is  s i t ua t i on?

AL

rr
f P-
ANTE 3/194 POINT oie 1826NDM= 18264
* PWR LVL CPHR LVL CM C PC C GH2out P
WIG310SC =3XR VIOULNEC =0R EZIP10238 =+L VeiP11640A

3500 110

3000 9”

‘2000 69 \

1900 30
:] 6 12

MoNeL128J OGMTs GNDs

F £.¥4 P-
WDhATE 192 POINT ove 1826NOM= 18264
: PHR LVL C PMR LVL CM C PC C GHZ OUT P
Wi1G3I108C =XR VIOUL9%8C =0R E%1P1023B =+L VviP1160A

3900 110

3000 ”

2000 9

1900 0
LC) 6 12

MooNDL21J oa  Ts GNDs

z4L

AL

TN

J
~

~
hare 1% POINT oTre1826 NOM= 18264
: PHR LVL CPR LVL. CM C PC C GHZOut P
WIG310SC 3XR VIOUI9WSC =0R EVIP10238  =4L Ve1PL14OA

3500 116

sess 8

2800 00

2000 68 \

1500 50
) 6 12

MHOOND128J | OGMT= GNDe

Se  Y1%:c por t  oire1826 0 ,  18267
: PAR LVL CPR LV CM C PC C GHZOUT P
W1G310SC =XR VIOULMBC =0R EZ1P1023B =+L Ve iP1160A

3900 110

2900 00 \

"2000 68

1500 sel
| [3 12

erndL124J OGMTs ONDe

SAL

aL

~
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EEE

[Practice Feedback |

Sh re 319% POINT Sh: 182¢NOM= - 1826a hare 3/19 pon t  ore 1826 18264
Questions: 1. Assume the plot rate is being * HR LVL C PWR LVL CM C PC Cc QR NON=

: out p . | 

|

changed from 3 to 6 on the UP shown WIGII0SC XR VIOUISWEC OR EVIP10238 +L Ve1PL160A sal hi EI1o9C on r pg  Cr v ip iozss  © C2  i P

below. Select the example, shown on | 

| 

TL  VOIPLIG0A 3a

| 3900 110 — \ 3900 110
the r i gh t ,  which most c l ose l y
j l l u s t r a tes  the resu l t ?

2. What two ways can be used to correct 3000 %
this situation? 

see

Answers: 1. Change the p lot  rate back to the | 

AVA | 

|

o r i g i na l  value. zee 00 \ | 

oes #0

. 2. Redefine the reference l ine.  | 

\

@

10  6 2 T ime  WE — uz K
noNL21J OGNTs GNDe one121d OTs re  *»

\.

vie uP-1826 18264 fv. 18  P-1826 18264 | 

)

ohare C POINT SITE NOM= TE g\ bc POINT SITE NOM= | 

|

* PNR LVL C PMR LW CM C PC C GM2 OUT P : PHR LVL CPR LW CN CPC " C GHZ OUT P dare lec INT - S ITE von 18264 |

. M CGR ourp
W1G310SC =XR VIOULNEC =0R EwiP102380  =¢L VeiP1160A AL  WiG310SC s3XR VIOULNAC =0R Ev1P10238 34L VeiPL160A =AL

3900 130 — 3900 10

. .

;

\ JN

| 

2000 49

1900 CE . 8 1900 sol ~e 1900 90

HOOND128Y oGMTs MeNeL2sJ | oaMTs= | 

| 
® 6 2 18

| 

| 

MeND121J OGNTs ange

WiG310SC =XR VIOULMNEC 20R EVIPLI0238  =4L Yei1P1160A 2a

3500 110
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| Practice | 
|

E/V UP-1826 18267 F/V Lg  POINT UP-1826 1826A3/16

Questions: 1. Assume the Y scale is being changed RATE | C: POINT abe  OM 
BEATE oie 1026

f rom 50 -110  to  0 -220  on t he  UP shown WI1G3I108C =XR VIOULIMAC =0R Ev1P10238 c h t  r ip  Lon *PHR LVL CPMR LW CH C PC C GHZ Out P

below. Select the example, shown on | 

aL  W1G3108C 2XR VIOULIOC OR EWIP16238  =4L VeIP1160A  3aL

the r i gh t ,  which most c losely  3% 220 
3900 220

i l l u s t r a tes  the resu l t ?  
— | __—

3000 1652. What two ways can be used to correct |

this situation? 
3000 1s

Answers: 1. 

:

2800 110

2. 
2000 110

2000 5S 2000 33

1800 ]
® 3 é 

1900 0
9 1) 3

0 0N0124J OaGMTs NDe 123 é 9

A ( UP-1826 IB  3 )
DANTE 1%:  POINT oir1826NOM= 18267 Fo 102  UP-1826 1826A EN 16

“PNR LVL C PMR LW CM C PC C GHZ OUT P WRATE3 RC IN  cere ™ co ro  side 1% pont s t IE N= 182¢A

 W1G3108C =XR VIOULWAC =0R EW1P16238 +L  VWIP1140A  34L W1G3108C XR VIQUIWEC =OR EV1P10238  =4L VeiP1140n  =aL pated = hodtn oe" CPC rv1p10238  Cc an wre
 3AL

3800 180 
1500 216 

tse 10

300 W 
3000 15 

000  1a

2900 00 | 
2800 110 —_— 2800 11

1 .  

’

200 ¢o  

| 

|

oe  
2000 } ]  ~ 

| 
' 2000 5s

1800 $0

Neos 28J ’ - Ge ? 1000 ° ° 3 6 ° 1000 0

|124 onds2sJ o@nTs @NDe Herne s21J
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[Practice Feedback |
ITEM 3

Questions: 1. Assume the Y scale is being changed
from 50-110 to 0-220 on the UP shown
below. Select the example, shown on
the r i gh t ,  which most c l ose l y
i l l u s t r a tes  the resu l t ?

2. What two ways can be used to correct
this s i tuat ion?

Answers: 1. Redefine the scale as appropr iate.

2. Rede f ine  the reference l i ne .

UP-1826 1824A
ShNTE 319%. POINT SITE NOM=
*PHR LVL CPWRLW CH C PC CGHZ OUT P

© VW91G3108C sXR VOOULI9%8C 30R Ev iP10238  =+4L VIP11640A =AL

3500 110

3000 7%

2000 00

1000 99
. @ 3 é 9

Ne  s24J | 
o@GMTs ands

Sie V1%c porn ove 1826 os 1826A
“PMR LVL C PMR LM. CM C PC C Giz out P
WiG3108C =XR VIOULINEBC =0R EviP10238 =4L Ve1P11404 =4L

- | TT T~———
3000 165

2800 116

" 2000 5s

1900 [J
® 3 é 9

MeNe128J OGNT= po

- -

~
FV P- |

UDRATE 319% POINT oTTE 1826 n= 18264
* PWR LVL CPR LVM. CH C PC C GHZQUT P
Wi1G3108C =XR VIOULINEC OR EWIP10238  =4L VeIP1160A =AL

39500 220

3000 165

2800 He ~~  —

z000 3s ~~

1000 ]
® 3 é 9

eds  28J oaGnTs Giles

F/V P-
UDRATE 1% POINT SITE 1826 i e  182¢A
* PWR LVL CPRLW CH C PC C Gi2 ouT Pp C
WIGIL08C XR VIOULINEC =0R EviP16230  s34L VeiP1160A spl

3900 220

3000 165)

\_

r

2000 110

© 2000 J
@ 3 é 9

ends  24J ognTs Nhe

3 -

DANTE 1%:  POINT 3 :  182¢ NOM:= 18267
* PHR LVL CPM LW CN C PC C GH2 OUT P
WIG3108C =XR VIOULIINEC =0R EVIP10238  =+L VeiP11404 34

3900  220

3000 i s

2900 11

"ze00 3s

1900 C
) 3 é 9

Nens24J o@MTs oe

13-12



Practice |

ons ~ R rr R
: 

: 

F 3/18 UP-

Questions: 1. Assume the X scale i s  being changed Shire 1% porwr ofr 193 wom. 181A  ire 31% f re 1831 18314
PN ME TOD CPN ME TO 

UDRATE C POINT . SITE NOM=

f 0-9 to 0-27 the UP shown - D~ RPN ME TOD ET TOD

rom U-: 0 U-  on Ww M10G3B68T =X  MO9GIB0OT =0R M11G3BOOT =+R MO2G3110T  =aL LPN ME TOD CPN HE TOD RPN ME TOD ET TOD

be low .  Se lec t  t he  examp le ,  shown  on  ass 1260 | 

M1OG3IBEOT =XR MO9G3IBOOT =0R M11G3IB00T =+R MO2G3110T  =AL

the r i gh t ,  which most c lose ly  
| 7 | 

sss 1260

i l l u s t r a tes  the resu l t?

2. What two ways can be used to correct

- TisI TH  Hil i l
38  ®

monNeL12sJ OGNTs GND=

ass 0
)

NONSL121J OGNTs GND=

\_ ~ J \_ | J

r R ~ ~ — ~
F 3/10 uUP-1831 1831A P-

UDhaTE uk  bc  oT  oD b l  HE on  | 

Joke 1%&c porwr ST7E 121 one 18319 Foire 31% UP-1831 1831A

L oGI0esT 2XR MO9G3IBOOT =0R M11G3000T = hd  G3 

LPN HE o r  R HevC3800 Som miices ET 130 IP HE  con HE.  “ee  Top
M1 s MO2G3116T =AL M10G3000T =XR MOYGIBOOT 20R M11G3860T +R  MOZG311067T zAL mp  Tag xt He9C3800T on  wy  i3 = 380007 +R x

ass 1pee 
| 

ass 1260 
| oe ee  +R MO2G3110T  =aL

230 900 
ase 9%%

VAN ANIA VAN VANVAN AAA ATA A
LN  ARV, CLV 

VVVVY
0 

a3s °

eHe121J OGNTs GND= Me 0Ne121J OGNT= GND= N0N0121J ° OGNTs GND=
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| Practice Feedback |

Questions: 1.

Answers: 1.

2. Redef ine  the reference l i ne .

Jhhare 3/19 porwr ohe1831 1831A
LPN HE TOD CPN HE TOD RPN ME TOD ET TOD
M10G3800T aXR MO9G3IB800T s30R M11GI000T 26K MO2G3110T =AL

88S L200

38 ° | |
3 6 °

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 r i gh t ,  which most c lose ly
i l l u s t r a tes  the resu l t ?

What two ways can be used to correct
th is  s i t ua t i on?

Redefine the scale as appropr iate.

r

\-

F 3/19 UP- 1831 18314 : 
| 

|

UDEATE { &c  POINT SITE NOM= JElre 3 /18  POINT uP-1831

LPN WE TOD CPN HE TOD APN ME TOD ET TOD = 
| 

phate "3°Gec porwr SITE von 18314

M10G30e8T =XR MO9G3IBOOT =0R M11G3BOOT s=+R MO2G3110T s=AL | H10G3BeeT XR MOSGIBOOT =0R H11G3800T en MO2G3110T  =AL

ess 1200 
os 1200

JAAAATAAT MALLARD
n ia  Vy  ET ]

es © |
1213 ¢ 9 18 27 as  d ® 9

ddan oGNT= GND= | 

oNeL21JI OTs - L l

| P-Fre 31% pornr ore1831 ome 18314 | Fire 31% pornr Yrs 1831 1831A
LPN HE TOD CPN ME TOD  RPN HE TOD ET TOD pn  HE TOD Cone TOD en  ME Ton
M10G3008T XR MO9G3IB0OT =0R M11G3BEOT  =4+R MO2G3I116T  =AL | HeGI00ST =x  MOIGCIBOOT  S0R MIIGIBORT een ME2GI116T aL3 =

ass 1200 838 1260

HVANVANTAN CTR AE NATN | |  
I TY

4 

0 9 ; s r t
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SEGMENT 14

CHANGING SPECIAL COMPUTATION-CONSTANT ENGINEERING UNIT VALUES

OBJECTIVE:

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

SEGMENT INTRODUCTION:

Many specia l  computations performed by the MOC use f ixed values in the equations.
Some of these f ixed values, or constants, can be changed by enter ing new values
with the Megadata te rmina l .  This segment discusses the procedure for changing
these values.

TD103-3 A112 
| 14-1



| Learning Statement |

MENU DATA FIELD FUNCTIONS

PARAMETER NUMBER

These data f ie lds  ident i fy  the constant being
changed. The ident i fy ing numbers are l i s ted  in each
console handbook and/or the level B and C telemetry
requ i rements .

E.U. VALUE

Specifies the new value of constant iden t i f ied  in the
preceeding data f i e l d .

SPECIAL CONSTANT CHANGE DISPLAYS

MSK NO. TITLE

2061 OI MED DSP 1
2062 OI MED DSP 2
2063 GPC MED DSP 1
2064 GPC MED DSP 2
2065 GPC MED DSP 3

a

/

ENTER PH FOR PERMANENT MED

A
L

 
A

R
 

w
m

 
w

m
 

w
m

 
w

m
 

w
w

 
a 

o
w

1.

2°

h 3.
0208 4

0R2/RT TLN SPECIAL CONP CONSTANT CHANGE (EU) NENU :

PARAMETER EU PARAMETER “EL
NUNBER VALUE <q  NUNBER BLESS 6.

_

U
p 

W
V 

W
E 

am
 

A
 

W
w

 
W

E 
W

w
 

a 
W

w

Segment 14

Changing Special
Computation Constant
Engineering Unit Values

PURPOSE

Cal l  a blank V20 menu from MOC or d i ske t te .

Enter parameter number.

Enter new constant value.

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

Transmit to MOC.

Ver i fy  change on appropr iate MSK d i sp lay .

NOTE

Changes may also be submitted to computer TM on JSC
Form 427. Except for header informat ion, th is  form
is ident ica l  to the V21 menu format.
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| Supporting Data
The MOC performs specia l  i n t e rna l  computations to determine system s ta tus .  Some
constants in various equations can be changed to compensate for va r iab le  fac to rs .

For example, APU fuel  quan t i t i es  are derived using several parameters. Some of
these parameters come from te lemetry,  and some are constants which can be changed.

One parameter in the equation is fuel dens i t y ,  which is in i t se l f  a ca l cu la t i on
using the fo l l ow ing  equat ion.

RHO = 79.484-0.0315(T+TBIAS)

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

T BIAS for APU 1 is MO1I1I1022M which has an i n i t i a l i zed  value of 459.69 .

I f  th is parameter is input using the V20 menu with a value of 465, RHO w i l l  become
more negat ive,  causing the ca lcu lated fuel quan t i t y  to increase.

Addi t ional  informat ion for parameters that can be modif ied w i th in  the specia l
computational processes is def ined 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.
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|Supporting Data]

SPECIAL COMP
CONSTANT CHANGE (EU)
CONSTANT CHANGE (TIME)

. RTXT INPUT
EFRON: T0: COMPUTER T™™

: P-TUBE STA:2-=%
TIME:

v20# :

FLT/DT / TUM SPECIAL COMP CONSTANT CHANGE (EU) MENU
PARAMETER EU PARAMETER EV
NUMBER VALUE NUMBER VALUE

/ . . .

— . Js
ENTER PM FOR PERMANENT MED

v21#
FLT/DT / TLM SPECIAL COMP CONSTANT CHANGE (TIME) MENU

PARAMETER TIME PARAMETER TIME
NUMBER VALUE NUMBER VALUE

/ os t t _ .___ ,  > 22  a»
| J —_——t  ® | SE  mms?

a TTT ,
aa  — SS ECR Ta
SE SR  TTS

NOTE: THE ONLY ALLOWABLE TIME FORMAT IS GMT.
ENTER PM FOR PERMANENT MED

v23# Co
FLT/DT / TLM SPECIAL COMP RTXT INPUT MENU

PARAMETER RTXT PARAMETER RTXT
NUMBER VALUE NUMBER VALUE

/ . : . : » TE  | : , |

: ’ ' : : ' ’ ’

* y : ' ‘ :
| . . |] ‘ ’ ,

| * 0?  : : vt 19

ENTER PM FOR PERMANENT MED ___
1SC Fora 427 (Aug 18) NASA-JSC
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Practice |
1. F i l l  out the V20 MED menu below to change the value of MO1I1022M to 529.5990 R.

2. Change the value of MO7I11022M (APU 1 helium mass loaded) to 0.953261 1bm to
account for volume d i f fe rence.

4
1

S02/RT TLH SPECIAL COMP CONSTANT CHANGE <EU) MENU

PARANETER EU PARAMETER Ell
NUMBER VALUE NUMBER VALUE

| A | ’ —_—— 8 ’
—_—1 ) — )
—_— ’ — y
JE  | y —_— ’
—— 8 ’ — 1 y
——— ’ —_——}  y
—_— ’ —_—— ’
—_— ' —_— )
—_— ’ ——— 8
esens  } | / §

ENTER PN FOR PERMANENT MED
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Practice Feedback | | - : i i
1. F i l l  out the V20 MED menu below to change the value of MO1I11022Mto 529.590 R.

2. Change the value of MO7I1022M (APU 1 helium mass loaded) to 0.953261 1bm to
account for volume difference.

a — R
Y2is |

002/RT TLN SPECIAL COMP CONSTANT CHANGE CEU) MENU

PARAMETER EU PARAMETER Ell
NUMBER VALUE NUMBER VALUE

(NOITI022My 529-89 +» ’
Morxie2zts 933261  + )

SE ' ——— 1} y
e r— ’ ——— ! y
— J | ’
—— ’ —— ’
—— 1 )  ’ ——— ’
— 8 ' ——} ’
cm——— ’ —— }

———} ' ——— / §

ENTER PN FOR PERMANENT HED

TD103-3 All2 14-6



WT: wee CALIBRATION OATA800K

Sec AND SUPER THRIFT PRODUCTREQUEST

15-0



SEGMENT 15

CHANGING SPECIAL COMPUTATION TIME CONSTANTS

OBJECTIVE:

uhange value of time constant used in telemetry spec ia l  computations using V21
MED menu.

SEGMENT INTRODUCTION:

Some mathematical computations and/or l og i ca l  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|
FUNCTION OF MENU DATA FIELDS

TIME VALUE

This data f i e l d  is used to specify GMT time value
used in al l  subsequent processing.

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

SOD. Sign (plus or minus) and three d ig i t  days
HH. Two d ig i t  hours
SS. Two d ig i t  seconds
THT. Tenths, hundredths, and thousandths of

second

SPECIAL CONSTANT CHANGE DISPLAYS

MSK NO. TITLE

2061 OI MED DSP 1
2062 OI MED DSP 2
2063 GPC MED DSP 1
2064 GPC MED DSP 2
2065 GPC MED DSP 3
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TINE
VALUE —
-010:23:46:142.041 »
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Segment 15

Changing Special
Computation Constant
(TIME)

PROCEDURE

Call a blank V21 menu from MOC.

Enter parameter number assigned to time
constant.

Enter GMT time value.

Repeat steps 2 and 3 for additional parameters.

Transmit to MOC.

Verify change on appropriate MSK display.

NOTE

Changes may also be submitted using JSC Form 427,
Except for header information, this form is
ident ical  to the V21 menu format. This form fis
shown in supporting data in segment 14.
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| Supporting Data |
For various mathematical and l og i ca l  computations i t  is 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 d i f fe ren t  sources.

For example:

GMT(GN) MO1G1700T = M40HO0208J - VI91IM1999PX - MO1G1700M - MO5G1700M

Where:

MO1G1700T = GMT (GN)
MA0H0208J = Ground rece ip t  time from GN data set overhead
VI1IM1999PX = GN GMT from GN downl is t
MO1G1700M = GN bias 1 i n i t i a l i zed  to 000:00:00:00.000
MO5G1700M = GN bias 2 i n i t i a l i zed  to 00.00000

I f  GPC time does not match a pa r t i cu l a r  ground t ime, adjustments can be input using
the V21 specia l  computation constant change (TIME) menu. By enter ing appropriate
parameter values for the bias values to the output time equat ions, the output GPC
times can be adjusted to match the var ious ground times. Addi t iona l  informat ion
for parameters that can be modif ied w i th in  the special  computational processes are
defined in the Level B and C Telemetry Requirements.

TD103-3 Al12 15-3



| Practice |
F i l l  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.

an  CO)
V2it

102/RT TLN SPECIAL COMP CONSTANT CHANGE (TIME) MENU

PARAMETER TINE PARAMETER TIME
NUMBER VALUE NUNBER VALUE

l oo  Vt  t s !  
EN I J SE PEN SR |

SR JUSS JRC NE FUN J JS
SEE RSH S-  SU PE  RN NU JU JR HN PR ,
J RUSTE JH JA -JP  ES NU JEJE SU .  }

———— t t t  VY  t t e )
—— Yt  t t t  VY  e t
SE — 0 ® y ——— — tbe  J
— } — ten t  ’ — J —— tb  ’
— t t  t t n  VY  t t t

) — a t  HP  ] y —t  ® ce ¥ ce  / $

NOTE: THE ONLY ALLOMNABLE TINE FORMAT IS GMT.

ENTER PN FOR PERMANENT NED
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| Practice Feedback | = I s  |

F i l l  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.

vais

M2/RT TLN SPECIAL CONP CONSTANT CHANGE (TINE) MENU

PARAMETER TINE PARANETER TIME
NUNBER VALUE NUNBER VALUE

 /MOIGITOON 1063:A40:0.00. +

eo

"e
S

 
N

O
 

U
S

 
6 

G
8 

O
S

 
S

S
 

TO
 

O
°

®
 

W
O

 
B

E
 

B
T

 
S

®
 

S
U

 
G

8 
W

S
 

A
N

“ 
W

W
 

O
W

 
W

w
 

W
W

 
W

w
 

W
W

 
YM

 
W

w

N
S 

AD
 

W
E 

W
E 

W
h 

G
B 

A
 

YR
 

W
m

 
W

w

G
Y 

A
 

W
O

 
A

 
W

W
 

W
M

 
W

w
 

W
w

 
W

w
 

W
w

NOTE: THE ONLY ALLONABLE TINE FORMAT IS GNT.

— ENTER PM FOR PERMANENT NED
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SEGMENT 16

SELECTING MAJOR FUNCTION FOR DISPLAY 1350

OBJECTIVE:

Select/change the major func t ion  that provides the f au l t  summary message to the
FAULT d i sp lay ,  MSK 1350. |

SEGMENT INTRODUCTION:

The FAULT d i sp lay ,  MSK 1350, shows the twenty most recent f au l t  summary messages
downlinked from the GNC, the SM, or the OPS-zero major funct ions of the
Orb i t e r ' s  general purpose computers.

This segment presents the procedure for se lec t ing  the major func t ion  supply ing
messages to the display.
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| Learning Statement |

FUNCTION OF MENU DATA FIELDS

RTXT VALVE

This data f i e l d  is used to specify the desired
fau l t  summary message source.

® GNC. Fault summary messages from guidance
navigation and control data set.

o SM. Fault summary messages system manage-
ment data set.

eo OPO. Fault  summary messages from opera-
tional sequence 0 data set.

SELECTING MAJOR FUNCTION FOR DISPLAY 1350

r
Segment 16

Selecting Major Function
for Display 1350

Yai PROCEDURE
082/R7 TLN SPECIAL COMP RTXT INPUT MENU

PARANETE RTXT PARANETER RINT 1. Call a blank V23 menu from MOC or diskette.

NUNBERp N1660800 ; ! -T  AE  VALVEE r -  —2 .  Always enter M16GOSOOM in PARAMETER NUMBER data °

J —_— 0 y Ce —
y ? ' y ’ , 3. Enter major function code in the RTXT VALUE data

BA y ! ’ field.

y ! ' , y r ,  4. Transmit to MOC.

’ ’ y 3
y ee ,  ’ ’ | — ’ 5. Call FAULT display, MSK 1350, to console CRT

; ? ' , y ? ’ , *

y ! Vy  sy! v7  8 6. Verify that GNC, SM, or OPO is l is ted in D/L
data f i e l d .

ENTER PM FOR PERMANENT MED
NOTE

Changes may also be submitted using JSC Form 427.
Except for header information, this form is iden-
t i ca l  to the V21 menu format. This form is shown

\ in supporting data in segment 14.

FAN 1 ,102  FAULT RT13501350 A
OGMT 92 :15 :56 :56  OMET 1 :0%:26 :56  SITE BDA OI 1é% GN 623
RGMT 92 :15 :56 :55  ' D/L ha  ID 1 SM BF 013

CRT ID  FAULT  @Pc TIME
p | IMU B ITE /T  3 4 3%5 92 :15 :  18 :28 .37

2 IMU B ITE /T  2 1 34S  92 :15 :  18 :28 .37

3 IMU B ITE /T  1 1 3S  92 :15 :  18 :28 .37
% BCE STRG3 NSP 1 345  92 :15 :  18 :26 .47

S IMU BITE/T 3 | 5 92 :15 :  10 :06 .31
6 IMU B ITE /T  2 1 S 92 :15 :10 :  06 .31
7 IMU B ITE/T  1 1 5 92 :15 :10 :06 .31
0 BCE STRG3 NSP 1 S 92 :15 :  10 :02  .%0

a I / 0  ERROR MMU | 92 :15 :  09 :32 .73

10  T IME TONE 1 4 92 :14 :20 :  00 .5%

11  S86 APU/HYD APY L 92 :13 :%42 :32 .22
12 1 /0  ERROR CRT% » 92 :13 :06 :31 .30
13 IMU B ITE /T  3 1 92 :13 :  06 :0%.40
1% IMU B ITE /T  2 1 92 :13 :  06 :04  .40
18 IMU B ITE /T  1 1 92 :13 :06 :  0%.40
16 1 ,0  ERROR MMU 1 92 :13 :05 :48 .08
17 "S86 APU TEMP 1 “4 92 :12 :43 :50 .96
18  886 HYD PRESS .1  % 92 :12 :%3 :49 .98
19 S86 APU TEMP " 92 :12 :37 :11 .60

6 APU/HYD APU » 92 :12 :37 :10 .6520  S8é

16 -2



| Supporting Data |

The Fault Summary Message d isp lay  shows the twenty most recent f au l t  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 def ine the data set
from which f au l t  summary messages are to be r e t r i eved .. These messages are then
displayed on the FAULT d i sp lay .
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| Practice |
1. F i l l  out the V23 MED menu below to retr ieve faul t  summary messages from the

Guidance, Navigat ion and Control  data set.

V23s

$02/R7 TLN SPECIAL CONP RTXT INPUT MENU

‘PARAKETER - RTT PARAMETER ~~ RTXT
NUNBER VALUE NUNBER “URLUE

/ g } ' y ? !
= RR I DE

EE RR DR
y PV,  —g y ,
NN IEE  ' ,
I EE  RE

ES RE R 'E DE
———— a 1 ,  —_  YY

Fy  I
EE RN IE DE

ENTER PH FOR PERNANENT HED
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| Practice Feedback|
1. F i l l  out the V23 MED menu below to re t r ieve fau l t  summary messages From the

Guidance, Navigation and Control data set.

Vass -
HURT TLM SPECIAL CONP RTXT INPUT MENU

PARAMETER RTXT PARANETER RTRT l
NUNBER VALUE NUMBER VALUE

~ /M6GO300M ' _GNC * y 'y VV ,  YY ,
y } ’ y !} 1 ,
; ? ’ I EE
y !? ' ,  —— yy  1 ,

I A ES
y } ' g ! _ by

— sy  1 ,  yy ,
y } ¥ —— yy ,

—_——— yy ,  — r y  Vy

— ENTER PN FOR PERNANENT NED

TD103-3 A112 
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Practice |
2. F i l l  out the V23 MED menu below to retr ieve faul t  summary messages from the

System Management data set.

V23t

"02RT

"PARAMETER
NUMBER
/

TD103-3 Al12

TLN SPECIAL COMP RTXT INPUT MENU

RTXT PRRANETER
VALUE NUMBER

) ' yo
I _
I I _
J -
I I _
I
NE
I I -
. _
yy ,  —

ENTER PH FOR PERNANENT NED
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| Practice Feedback |

2. F i l l  out the V23 MED menu below to retr ieve faul t  summary Messages: from the
System Management data set. |

$02/R1 TLH SPECIAL COMP RTXT INPUT MENU

"PARAMETER RTXT PARANETER RIRT
NUMBER VALUE NUNBER VALUE

/MI6GOS00M,* _SM_ * v ra NE  NE
SE TL ayy

I DE  I
EE RE IEEE  RE

' ! y Vo
; ? ' ; ! ’
; ! ' y ! '
y ? ' y ! ' ,
g ! ' — 4 }  17  §

ENTER PH FOR PERNANENT MED
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| Practice |

3. F i l l  out the V23 MED menu below to retr ieve faul t  summary messages from the
Operational Sequence 0 data set.

am A
Vai

H02/RT TLH SPECIAL CONP RTXT INPUT MENU

"PARAMETER RT&T PARAMETER RTXT
NUNBER VALUE NUNDER VALUE

/ V1 ,  J I I
— yy  1 ,  ——n yh ,
—— a 1 ,  — t t ,

y } ' VY
—— yy  1 ,  J TL A
—_— sy  1 ,  —_— 1 ,
——yV 1 ,  yy ,
——— V1 ,  ——— yt Y _______,

gs )  __ ,  I A
—_—— yh  —_—t  V7  8

ENTERPH FOR PERMANENT NED

-
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| Practice Feedback |
3. F i l l  out the V23 MED menu belowto retr ieve faul t  summary messages from the

Operational Sequence 0 data set. |

( Va3s . B A

0/RT TLH SPECIAL COMP RTXT INPUT MENU

"PARAMETER RTRT PARANETER RTT
NUNBER VALUE NUNBER VALUE

/1U6GOS0OM * op 4 SE —
y ? ' ,  y ! =

JES  DE ay  r y ,
y ! — 8 —

IEE  DE I JE  I I
IRE  RE I RS RE

RE I EEE DER I
ATE EE  DE Be

—_— SNS I SS
—_— n t  1 ,  —— VY V7  &

ENTER PN FOR PERNANENT MED
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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 locat ions are contained in each telemetry downl ist  associated with the
GN, the SM, and the OPS-0 major func t ions .  Any computer word can be output in
these word s lots as spec i f ied  by spec i f i c  DEU inputs or equivalent commands.

The values associated with these parameters are automat ical ly  displayed on MSK
1352; however, the names, or l abe ls ,  i den t i f y ing  the parameters must be i npu t
via MED.

This segment presents the procedure to input these identif iers.
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| Learning Statement | Segment 17

Changing VariablePURPOSE r r
Parameter ID

Allows the users of the variable parameter display
to change indiv idual  parameter ident i f ica t ion
labels.

123) PROCEDURE
FUNCTION OF MENU DATA FIELDS CN

PARAMETER NUMBER H2/RT TUN SPECIAL CONP RTXT INPUT MENU 1. Call a blank V23 menu from MOC.

Must be one o f  twenty-four specific ident i f iers  as | =p  PARRNETER o l  pa l  PARANETER .  RIAT 2 .  Enter PARAMETER NUMBER of name to be changed.
indicated below. These numbers can be found in the NUNBER VALUE NUMBER VALUE | 

—~
MCC Level B and C telemetry requirements, and in 7 N2564804N /7 L FU REM ;s ! ’ 3. Enter name (text) for applicable parameter in
the F l ight  Computer Console Handbook. Ty) ! y ! ’ RTXT VALUE data f i e l d .

3 y ’ y y § ’ ’ 
: _RTXT VALUE TTT ,  EE  4. Repeat steps 2 and 3 for additional parameters.

J 9 } §

This eight d ig i t  f i e l d  is used to input the des Ired , TTT ,  )  — ; 5. Transmit to MOC.
. the ers  0-9; a E —— Ee —

ldent1f ier  - Valid Inputs ve  x 7 . g, = y t  bY  6. Verify name entered appears in desired locationcharacters A-Z, +, -, ! ,  *, ; ,  / ,  %, 2, #, 8, =, . . ; . 1 |

comma, period, and blank (space bar). : 3 , — y ' | — ’ on MSK 1352, variable parameter display.
§ ’ ’

Changes may also be submitted using JSC Form 427.
Except for header information, this form is
ident ical  to the V23 menu format. This form fis

| shown in supporting data in segment 14.

1 M11G1801M
2 M12G1801M
3 M13G1801M
4 M14G1801M

GNC : Misa 80m
M16G1801M

: M17G1801M oust 10:00:83: 18 onsT 7: 10:20:30 $178 WIL gts 01  EH 'Y) Rn (3)

9 M18G1801M me’ S I  EE  OSS o'Boosoitse  *' o.0s00te00 a”0000Ee0®
ere 12 rus 9333  0.000008+8D 9.0000E8+00 0 .  000K + 00

10  5 13 FXs  333  0 .00000K*  00  0.0000£+00 0 .  0000E + 00
% Iv  Fs  v“333 0 .  00000K+  D8 0.0000E+0 0 .  00005 +00
5 16 FXS “333  0 .00000E»  DS 0 .D00VE¢ 00  VU. WOOL

FRM OMNI Sona sigonigl SNE

3 MZ3t180IN A Taub  Ta TS Ni

6 M2631801 S i ro  xe 2 f p  f en
7 M27G1801M rN  PLS 5 n §.0000£+00 0.  0008£¢00

; M2831501M EE  Fis 0 n 6.0000£+00 0. 0000E+80

10 RIS I IE  MEK ENE VAR OF codoEes0 of0000E+00
r e  2 32 FXS 4 n 0.0000E«0D0 0.0000E+00

FE C1
: 5 FS 5 " 0 .0000E+00 0. 0000E+00 |

1 M31G1801M $3 Fis > § :08005.80 0:8000¢+08 —
2 M32 180  : res ° » . 08006400 0. 0000808

d  Maac1s0lN 4% m3  SU

OPS-0 5 M35G1801M
6 M36G1801M
7 M37G1801M

9 M38G1801M
10



| Supporting Data|
Only eight of the ten var iab le  paramenter s lo ts  for each major func t ion  can be
labeled with an i den t i f i e r .  This is because six of the parameters are 16 -b i t
words and two are 32 -b i t  words. The fo l l ow ing  describes th is in more de ta i l .

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

Where: EU = Engineering uni t  va lue.
Xx = Downlinked value converted to EU.
a = Value entered by MED using V20 menu and shown in the K column

on the d isp lay
Value entered by MED using V20 menu and shown in the BIAS
column on the d i sp lay .

b

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

The 16 -b i t  words in parameter s lo ts  7 and 8 are combined into a s ingle 32-b i t
word to determine the value of xfor computing the EU value for word s lot  7;
thus, word s lo t  8 has no EU value, and cannot be named. Word s lo ts  9 and 10
func t ion  in the same way.

RT1352F
sn 8 )  nF

VARIABLE PARAMETER i .Fo  3 Joa
o6N 30:08:07: 16 ONET 7 :134 :20 :20  S ITE  m ie  01  . GN S13

L 10 PORN 1D IPE  NEX ENG VALUE sr o1nS
RY FXS- 333  0.00000 + 609 0.0800E+00 0.0000E¢

13 2 12 FXS 2333  0.00000E + 00 O0.0000E+60 0 .  OCO0O0E90
313  FXS “333  0 .  0000GE* 0d 0.0000E+00 GO. 0DOOE+80
“ 1% FXS 4333  0.00000E+ 00 0.0000€+60 O.O0000E®

313 FX8 “333 0. 0CO00CDGE* DO 0.0000E¢00 VU. 0000L+80
6 16 FXS “333  0 .00000E*  80 0.D000E+00 ©. OQ00E +00
H 17 FLS "33 0.00008E+ 86 0.0000£+860 0©.0000E+060

918  FLS 4333  0.00000E+ 60  0. 0000E+00 0 .  0060E +00
10 FLS "333

OL ID PRRE 1D TYPE HEX ENG VALUE SF
0.0000E+00 0. 0000E +00si 1 21 FX$ D "

[2 2 22 FX$ 0 n 0.0000E+00 0.0000E+00
323 FX$ D (|) 0.0000E+00 0.0000E+60
va  FXS 0 " 0.6000E+00 0.0800E+00
SL FU REN FXS D n 6.0000K+00 *
é 26 Fxs 0 n 0.0000E+60 0.0008E+60
] an i e  4 LL 0.6000E+00 0.0000E+0D

920 FLS o n 0.0000E+00 0.00600E¢80
19° FLS Do

1D  PARN ID TYPE HEX ENG VALUE sr K DIRS
oso 131 FX§ 0 n 0.00600E+60 0.0000E¢+00
src 2 32 FX8 D n 0.0600E+00 0.0000E¢00

333 FXS 4 n 0.06060E+00 0.0000E¢08
Ny 30 FX8 " 0.0000E+60 0. 0000E+00
S38 FXS b n 0.00008+00 0.0000E+08
6 36 FUSS 0 n 0.0000E+00 0.0000E+00
3 14 ns  4 n 0.60008+80 0.0000E¢00

9 38 FLS 0 n 6.08000E+00 0.0000E¢00
10 FLS 0

q oo a 
J
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MED INPUT NUMBERS FOR PARAMETERS ID AND SCALE FACTORS

Parameter ID

M11G1801M
M1261801M
M13G1801M
M14G1801M
M15G1801M
M16G1801M
M17G1801M

M18G1801M

C
O

O
S

A
 

E
W

N
[0

]

Parameter ID

M21G1801M
M2261801M
M23G1801M
M24G1801M
M25G1801M
M26G1801M
M27G1801M

M2861801M

Q
W

 
N

A
 

U
N

SE
 W

N
 

=
p

b

Parameter ID

M31G1801M
M3261801M
M33G1801M
M34G1801M
M35G1801M
M36G1801M
M3761801M

M38G1801M

O
V

E
N

 
W

N
pb

GNC
Scale Factors

Constant

M11G1800M
M1261800M
M13G1800M
M14G1800M
M15G1800M
M16G1800M
M1761800M

M18G1800M

SM

Bias
M41G1800M
M4261800M
M43G1800M
M44G1800M
MA5G1800M
M46G1800M
M4761800M

M48G1800M

Scale Factors
Constant

M2161800M
M22G1800M
M2361800M
M2461800M
M2561 800M
M26G1800M
M27G1800M

M28G1800M

OPS 0

Bias

M51G1800M
M526G1800M
M5361800M
M5461800M
M5561800M
M56G1800M
M57G1800M

M58G1800M

Scale Factors
Constant

M31G1800M
M32G1800M
M33G1800M
M34G1800M
M35G1800M
M36G1800M
M3761800M

M38G1800M

17-4

Bias

M61G1800M
M62G1800M
M6361800M
M64G1800M
M656G1800M
M66G1800M
M67G1800M

M68G1800M



The table on the fac ing page,.
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extracted from the F l i gh t  Computer Console Handbook, is provided to ass is t  you

Complete the menu provided to re f lec t  the input required to enter a l l  of the

in th is  exerc ise .

parameter labels  shown on the d i sp lay  below.

| Practice|

17-5TD103-3 A112



TD103-3 A112

MED INPUT NUMBERS FOR PARAMETERS ID AND SCALE FACTORS

Parameter ID

M11G1801M
M1261801M
M13G1801M
M14G1801M
M15G1801M
M16G1801M
M1761801M

M18G1801M

pu
s

B
-1

"-
X

 E
K

 
J

L
¥

 
Y

R
 

T
o

Parameter 1D

M21G1801M
M22G1801M
M23G1801M
M24G1801M
M25G1801M
M26G1801M
M2761801M

M2861801M

X
7

1
.

R
S

T
. 

W
I F

 
W

N
T 

N
E

[—

Parameter ID

M31G1801M
M3261801M
M33G1801M
M34G1801M
M35G1801M
M36G1801M
M37G1801M

M3861801M

O
W

O
S

S
O

 
S

td
fb

GNC

Scale Factors
Constant Bias

M11G1800M M416G1800M
M1261800M M4261800M
M13G1800M M43G1800M
M14G1800M M34G1800M
M15G1800M MA5G1800M
M1661800M M4661800M
M17G1800M MA7G1800M

M18G1800M M4BG1800M

SM

Scale Factors
Constant Bias

M21G1800M M51G1800M
M22G1800M M5261800M
M23G1800M M5361800M
M24G1800M M5461 800M

M25G1800M M5561800M
M26G1800M M56G1800M
M27G1800M M5761800M

M286G1800M M5861800M

OPS 0

Scale Factors
Constant 81as

M31G1800M M61G1800M
M32G1800M M62G1800M
M33G1800M M63G1800M

M3561800M MESG1800M

M3761800M M67G1800M

M3861800M M58G1800M

17-6

I 
E

A
 

-
| 

S
ry

I



| Practice Feedback
Complete the menu provided to re f lec t  the input required to enter a l l  of the
parameter labels shown on the d i sp lay  below. The table on the fac ing page,
extracted from the F l i gh t  Computer Console Handbook, is provided to ass is t  you in
th is  exerc ise.

CE
na  TL SPECIAL CONP RTXT INPUT NENY

‘PARAMETER 14] PARAMETER [111]
NUNBER VALUE NUMBER WALYE711618010 * OX REM * M ITG16o1M+» * EWR MIX®
M24G 12010 ¢ * BEGINS * » M2SGi fo i r» * REGOTP! »
MNAGIrOIN + * HR.» ——— a 0 ,  ES  .
—_— Yh  I DE
—_— Vy ,  — Y t ,
—_— 1 ,  —n  bY ,
—— a 1 ,  —_—V t ,
——— t t  1 ,  ——— r t

—__ J
FN 1/7102 VRRIABLE PARAMETER RT135213%52

NT 93:98:55:50 ONET 1:23:21:80 SITE SOA 01 129 G0 022 oN or
$3:19:51188 ore

SL ID  PARN ID TYPE MEM ENE VALUE OF sine
SNC 10X APN FXS IR0  0.000006+00 9.00000+80 ©. 0000 +00
src - 2 PHS NING 0.00000E+00 0.00006+00 ©. e+

3 PXS SING 0.000008+00 0.00008 +09 f ea
H EXS W033  0.000000+00 o oe 0. M
5 FXS S033  5.000008+00 0.00006+00 © +
6 PHS 4833  ©.000000+00 0.00008+00 © +00
: FWD MIX ns  9000 0.000008 +00 0.00008¢00 OO +80

» LS  0000  ©.000005+00 0.00005+00 ©. 00008000
14 ns 08ee

SLID PERM IP TYPE MEX ENS VALUE SF x pine

src - Fs n H 0 5.00008xs " H 00  ©.00008
NAEG WNP ox 4 P ° os 0 .  treet.
SRAOTP FNS ® " ® +00 0.000084
H ae H " H 08  0.00008
¥ ns : " 0.00008+00 ©. 00008+00

4 Ls +H " 0.00005+00 ©. 00008+00
[1] Ls  [ J

BL IB PARN ID TYPE MEN ENE VALUE oF sinese  1 MA » " 0.00000+00 ©. S000E+00
- 3 eX : " 0.00000+00 ©. SO00E +90

od RS  otaaces §coeet.ee» » " : 100 ©oo0escses 4 1 . S.0000i.00 § .  soe

IT  ns  2 " 5.00008400  0.00000¢00
1 ns  » )
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SEGMENT 18

USING MCC CALIBRATION DATA BOOK

OBJECTIVES:

a. Locate telemetry parameter ca l i b ra t i on  data table records and curve plot
using the cal ibrat ion index table.

b. Read and in terpre t  the ca l i b ra t i on  data table and the appl icable curve
p lo t .

SEGMENT INTRODUCTION:

The MCC Ca l ib ra t ion  Data Book provides a measurement i den t i f i ca t i on  number page
per ta in ing  to a pa r t i cu l a r  curve, a ca l i b ra t i on  data t ab le ,  a curve p l o t ,  and a
ca l i b ra t i on  data table index. These contain l i s t i ngs  of a l l  ca l i b ra t i on  curves,
the parameters assigned to each one, polynomial coe f f i c ien ts  or data point  pairs
which describe each curve, type of curve, and other descr ip t i ve  in format ion.  A
plot  for each curve is also included with each l i s t i ng  in th is  book.

This segment describes the procedure for f i nd ing  telemetry parameter i den t i f i ca -
t ion numbers using the ca l i b ra t i on  data table index. I t  also i ns t r uc t s  you how
to read and interpret the ca l i b ra t i on  table records and curve p l o t .

For any given quan t i t y  sensed in the Shut t le  veh i c l e ,  an output is generated
f i r s t  in vo l ts  (vdc) .  Ca l ib ra t ion  curves ex is t  for each sensor ( t ransducer) ,
showing the relat ionship between the quantity sensed and volts dc (vdc) output.
This r e l a t i onsh ip  may also be represented by coe f f i c i en ts  of the var iab le  in a
polynomial equation up to the 5th order .

The output of the transducer in vdc is converted to PCM counts,  which are mu l t i -
plexed into the composite telemetry signal and downlinked to the ground. At the
MOC the data is compared with the ca l i b ra t i on  curves, converted to PCM counts,
and then to engineering uni ts  for d i sp lay .

The curves, which are stored in the MOC, are also published in the MCC
Ca l ib ra t i on  Curve Book. Each telemetry parameter return l inked from the Shut t le
is contained w i th in  th is  book. Some curves are l i nea r  ( s t r a i gh t  l i ne ) ,  while
others are non l inear .  The curves and parameters for equipment changes and/or
equipment performance changes are updated as requ i red .

TD103-3 A112 18-1



Segment  18
Part 1

Using Calibration Data
Table Index

| Learning Statement |

FUNCTION

in

r ight

NOTE

number is l i s ted

in the lower

PROCEDURE

curve
numerical order on the bottom of
each page
corner.

Data Table Index.

The

|

3. Select the assigned curve number.

2. Find the parameter number in the Calibration

Book that has this curve number.
4. Turn to the page in the MCC Calibration Data

1. Determine the parameter number for a curve p lot .
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[Learning Statement |

FUNCTION

Ca l i b ra t i on  Data Table umm

Provides information necessary for complete
parameter iden t i f i ca t ion ,  ca l i b ra t i on  data
history and a curve f i t  in the form of engineering
units versus PCM counts and volts dc.

eo DATE - The date that the ca l i b ra t i on  data t ab le
was constructed.

e¢ VEHICLE NUMBER ===

eo DATE CALIB - Date measurement sensor was
cal ibrated.  :

@ CAL RNGE (Lo, Hi) - Expresses low and high
range for parameter measurement.

F eo CALIB COEFF - Coefficients of a polynomial
equation that describes ca l ib ra t ion  data for,
this measurement. Values range from A(0) to
A(5).

e E (Exponent) - Exponent 01 is 10-1 "==

Ordinate Y1 - Data Points of Yl through Y1l
Abscissa - Data points of X1 through X11

NOTE

Data point pairs are used when
ca l ib ra t ion  data cannot be expressed
as curve f i t .

eo UNIPOLAR or BIPOLAR Measurement

eo CURVE ORDER - Indicates the curve f i t  order of mmm

polynomial  equation where 0, i f  present,
indicates data f i t  is not by a polynomial
equation and 1-5 speci f ies a f i r s t  through
f i f th  order equation.

® SER/REV (Series Revision) LEVEL - Expresses the
latest ca l ib ra t ion revis ion code associated
with the parameter.

o Number of data bits eum

® PCM COUNT

® VDC - Volts dc associated with PCM count ===

[] c y  Engineering units associated with VDC and

® Curve number mm

DATE 13/19/8C
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| Supporting Data |

The MCC Ca l ib ra t ion  Data Book provides measurement i den t i f i ca t i on  numbers per-
t a i n i ng  to a pa r t i cu l a r  curve, a Ca l ib ra t ion  Data Table, a curve p l o t ,  and a
Ca l ib ra t i on  Data Table Index. The Ca l ib ra t ion  Data Table Index contains a l i s t i ng
of a l l  the telemetry parameters, a measurement i den t i f i ca t i on  number, and i ts
appl icab le  curve number. This l i s t i ng  is found in the back of the MCC ca l i b ra t i on
book. To f ind a curve for a pa r t i cu l a r  parameter, look for the measurement number
in the Ca l ib ra t ion  Data Table Index. The curve number is l i s t ed  opposite the
measurement number. The parameter ca l i b ra t i on  curve and table are l i s t ed  by curve
number in numerical order in the book. The curve number is found in the lower r i gh t
hand corner of the page.

The Ca l ib ra t ion  Data Table contains data descr ib ing the ca l i b ra t i on  curve for
appl icable te lemetry parameter. Ca l ib ra t ion  curves are described e i ther  by a
polynomial curve of up to the 5th order or by eleven X and Y data point pa i r s .  The
PCM count value and i ts  appl icable VDC and EU are l i s t ed  in th is tab le .
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Cal ib ra t ion  high and low range values

High -

Low -

Calibration coeff icientsb)
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2. Given the Ca l i b ra t i onData Table below, l i s t  the f o l l ow ing

a) Calibration high and low range values

High - 3500.00,

Low - 0

b) Calibration coeff icients

0 A(1)=1.4000000 E +01A(O)
c) Curve order number
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3. Given the Calibration Data Table below, 1ist the fol lowing

a) Curve order

b) X and Y data point pairs

is ionc) Rev

d) Fl ight

cou  come cams»  wre- e— de mm d=  Ga ap
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SEGMENT19

CHANGING THE CALIBRATION CURVE

OBJECTIVE:

L is t  the names of the documents and standard procedures (SOP) used to change the
ca l i b ra t i on  curve for telemetry parameters.

SEGMENT INTRODUCTION:

Cal ib ra t ion  curves are used by MOC to convert incoming data from PCM counts to
engineering units (EU). |

Current ly  va l id  curves for a l l  parameters (represented by polynomial
coe f f i c i en ts  or data po in t  pa i rs )  are stored w i th in  MOC just  p r i o r  to launch.
Each parameter is assigned a curve which best represents i ts  character ist ics.

I t  may be necessary during real time to change some of these curves to accommodate
prelaunch, late changes in instrumentat ion,  or s i gn i f i can t  changes (biases) in
instrumentat ion performance after liftoff.

This segment l i s t s  the SOP to use for changing a parameter's ca l i b ra t i on  curve in
real time.

| Learning Statement | | Segment 19

Calibration Curve Change
TLM Ca l ib ra t ion  Curve Change in the FCOH (F l i gh t  Control Operations Handbook)
describes the procedure for changing ca l i b ra t i on  curves in real t ime.
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[ Practice|
L is t  the names of the documents and SOP's to use to change ca l i b ra t i on  curves
for te lemetry parameters in the MOC during real time.
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| Practice Feedback|
L is t  the names of the documents and SOP's to use to change ca l i b ra t i on  curves
for telemetry parameters in the MOC during real t ime.

FCOH
TLM Ca l ib ra t i on  Curve Change SOP
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SEGMENT 20

THRIFTS

OBJECTIVE: |

Name the three types of THRIFT products ava i lab le  for the f l i gh t  con t ro l l e r ' s
use and the a t t r ibu tes  of each type.

SEGMENT INTRODUCTION:

THRIFT (Telemetry H is to ry  Reports In Formatted Tabulat ions) give ‘a h i s t o r i ca l
record of parameter data values for an en t i re  miss ion.  Data trends are used to
support post-mission data analysis and f a i l u re  analysis. The data can be
formatted according to f l i gh t  con t ro l l e r ' s  needs. This segment discusses. the >

a t t r i bu tes  of the d i f fe rent  types of THRIFT.

| Learning Statement Segment 20

THRIFTS
THRIFTS ATTRIBUTES

r | )
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

DOWNLINK COMPUTER
SAMPLE RATE
(HIGHER THAN
1 SAMPLES/
SECOND)
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| Supporting Data |
A regu lar  THRIFT is produced every four hours at a sample rate of 1 sample per
minute.  They are an automatic support f unc t i on  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 i n te r va l s  (other than 4 hours) .  Special THRIFT's
can be output to a l ine  p r in te r  instead of m ic ro f i che .  This opt ion is l im i t ed
to short jobs, i . e . ,  less than 20 pages. Use of th is  opt ion is res t r ic ted  to
prevent interference with planned u t i l i za t i on  of SDP printers.

Super THRIFT products are produced from data which contain a l l  telemetry
parameters in the o rb i te r  telemetry downlink at veh ic le  sample ra tes .  Special
and Super THRIFT products are not generated on a planned per iod ic  basis but are
provided only on request .

TD 103-3 A112 | 
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| Practice |

L is t  the THRIFT products that correspond to the fo l low ing  attributes.

d.

Cc.

Sample rate - 15/Min
Avai lab le Output Product - Microf iche
Time in te rva l  - every 4 hours
Computer u t i l i zed  - MOC

Sample rate - veh ic le  downlink sample rate
Avai lab le output product - Line P r i n te r ,  Microf iche
Time in te rva l  - other than 4 hours
Computer u t i l i zed  - ODRC Cyber 74 Computer

Sample rate - up to 15/S
Avai lab le  output product - M i c ro f i che ,  Line P r in te r
Time in te rva l  - other than 4 hours
Computer u t i l i zed  - MOC
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| Practice Feedback |
L is t  the THRIFT products that correspond to the fo l l ow ing  attributes.

REGULAR
e Sample rate - 15/Min
@ Avai lab le  Output Product - Microf iche
e¢ Time in te rva l  - every 4 hours
e Computer u t i l i zed  - MOC

SUPER
e¢ Sample rate - veh ic le  downlink sample rate
@ Avai lab le  output product - Line P r in te r ,  Micro f iche
e Time in te rva l  - other than 4 hours
eo Computer u t i l i zed  - ODRC Cyber 74 Computer

Ce.
SPECIAL |

e Sample rate - up to 15/S
® Avai lab le  output product - Micro f iche,  Line P r in te r
e¢ Time interval  - other than 4 hours
eo Computer u t i l i zed  - MOC

TD 103-3 All12 20-4
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SEGMENT 21

SPECIAL AND SUPER THRIFT PRODUCT REQUEST

OBJECTIVES: |

a.  State the names of the forms used to request Special THRIFT and Super
THRIFT products.

b. State the names of the document and Standard Operating Procedures (SOP)
used to request Special and Super THRIFT products.

SEGMENT INTRODUCTION:

Special THRIFT and Super THRIFT products are not furnished as a normal mission
support f unc t i on .  They must be requested. This segment gives the forms to use and
the SOP's to fo l low to request Special and Super THRIFT products.

| Learning Statement| Segment 21

‘Special and Super THRIFT Product Request
TYPE THRIFT FORM FCOH SOP

PRODUCTS | TITLE

SPECIAL THRIFT (1) MDRF SOP-STANDARD AND SPECIAL THRIFT
(MISSION DATA
REQUEST FORM) SOP-MISSION DATA REQUEST FORM

(1) MDRF SOP - SUPER THRIFT
SUPER THRIFT 2) ODRC (ORBITER DATA

REDUCTION CENTER) SOP- MISSION DATA REQUEST FORM
FORM
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| Practice |
1. Lis t  the form used to request special  THRIFT products.

. L is t  the form used to request super THRIFT products.

. L is t  the name of the SOP fo l lowed to request Super THRIFT products.

. L is t  the name of the SOP fo l lowed to request Special THRIFT products.
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| Practice Feedback |
1. L is t  the form used to request Special THRIFT products.

MDRF

. L is t  the form used to request Super THRIFT products.

MDRF, ODRC

. List the name of the SOP followed to request Super THRIFT products.

SOP-SUPER THRIFT, SOP-MISSION DATA REQUEST FORM

. L is t  the name of the SOP fol lowed to request Special THRIFT products.

SOP-STANDARD AND SPECIAL THRIFT, SOP-MISSION DATA REQUEST FORM

TD 103-3 AL12 21-3



22. RECONFIGURATION OF THRIFTS |

22-0



SEGMENT 22

RECONFIGURATION OF THRIFTS

OBJECTIVE: 
|

List the menu used to reconfigure aTHRIFT.

SEGMENT INTRODUCTION:

THRIFT products may be reconf igured by submit t ing a hardcopy of the reconf igured
menu (V63, V64 or V65) and an MDRF to the data integrator (DI). |

This segment gives an example of a menu used to reconf igurat ion the THRIFTS.
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| Learning Statement |

STANDARD/SPECIAL THRIFT DISTRIBUTION LIST

THRIFT
CONSOLE FORMAT

RECIPIENT NUMBER RANGE

EPS 231 0601-0639
INST 227 0641-0681
LIFE SUPPORT 230 0700-0737
THERMAL 229 0740-0790

- MECHANICAL 228 0830-0889
DATA COMM 226 0906-0987
MECHANICAL 228 1021-1050
ME 236 1051-1128
OMS/RCS 235 1151-1194

1195-1234
1235-1263

DPS SUPPORT 240 1275-1315
1316-1356
1357-1397

"CONTROL 239 1420-1474
1480-1517
1520-1556

SENSORS 238 1560-1617
1620-1642

BME 365 1701-1702
PAYLOAD DATA 270 3305-3333
MER B45/R343A (ALL)
SDP HISTORY 101 ALL)
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TLM THRIFT RECONFIGURATION MENU

FORMAT
RUNBER
BL

TLN THRIFT TAB RECONFIGURATION CONTROL MENU

RUN HUNBER 6000 » (ENTER 9999 FOR ALL RUNRECONFIGURATION)

RM215/CONSOLE 270
PO3T PO3T POT  POITH4oH0107]

ONBRD GT
KXIRKIKKIXX. XRR XXX XXX

VEK ORB |

37 PST PO3T. PO3T  PO3Q POC U75H3544D
MV 10210 - 40220 10250 d044V  -  1086V
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4X XK8- KRK. XKR -- XXX
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POP PO3P PO3P° PO

1046V 10300 16020 16030  1026V°10280 10270 40
PCB T NEN T PAL 2 T PAL 3 T SS DP PNP DP PNP IN P PN

TIRE TIEot BRE1 )  RAE

FORKAT 3305 PAGE  »
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Segment 22

Reconfiguring a THRIFT
PROCEDURE

Cal l  VO7 menu from MOC or d isket te .

Enter the THRIFT format number.

Transmit to the MOC.

Verify the THRIFT reconfiguration control menu
is on the MED CRT display.

CAUTION
DO NOT PRESS THE TRANSMIT UN-
PROTECTED PBI WHILE THIS MENU
IS ON THE SCREEN.

. Press the LOCAL OPER PBI.

. Enter desired changes on the reconfiguration
control menu.

. Hardcopy the menu.

. On the MED press the LOCAL OPER PBI and then the
ERASE DISPLAY key.

. Complete a Mission Data Request Form (MDRF).

10. Attach the hardcopyto the MDRF and send to the
data integrator (DI) at P-tube station 2-54.
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|Supporting Data|
As you may reca l l ,  THRIFT products conta in ing telemetry are produced pe r i od i ca l l y .
The THRIFT data formats can be changed or reconfigured only by the data in tegra tor
(DI) as def ined by procedures in the FCOH. In order to reconf igure the data
format,  a VO7 menu is ca l led  up on the MED d i sp lay .  After the format number has
been entered and t ransmi t ted,  the MED d isp lay  w i l l  present the conf igura t ion  of
your THRIFT menu (V63, V64, or V65). At th is  time the MED is put into LOCAL OPER
mode to prevent t ransmi t t i ng  the menu to the MOC. The FCOH fo rb ids  t ransmi t t i ng  a
reconfiguration menu to the MOC. .

A hardcopy of your THRIFT menu, with changes, should be attached to the MDRF and
sent to the data integrator (DI). An example of the V63 menu and V63 menu with
changes is shown on the next page. The con t ro l  menu for your console w i l l  be e i the r
V63, V64, or V65. An example of each is shown on the next page.
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| Supporting Data|

L I
UAT UN THRIFT 63 RECONFIGURATION CONTROL NEM

| RUN NUNBER 9399 s (ENTER 9999 FOR ALL RUN RECONFGARATION

{ /?   RM245/CONSOLE am Co PALLET J
2 - Y H4OHO4073 POST PO3T POST ~ PO3T  POIP PO3P  PO3P IR
3 © L46U 10300 10020 40030 40260 10280 40270 40!
4 PONBRDGNT . PRB TMNDMN T PAL 2 TPAL 3 T SS DP PNP BP PNP IN P PX *

5 ' RRs RNa ANNE KKK NNR NRK XKX KKX CKXX Xxx 0X !

 UERORD FORMAT 3345 PAGE +
31 CPO3T PEST POST POY PO3X POX 'POIC  U7SHISA4D
MU 10210 10220 10250 40440 40700 10730 10860
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| Supporting Data |

eUséd 842/RT TUN THRIFT BILEVEL RECONFIGURATION CONTROL MENU

[W
y

~

“RUN NUMBER 0000 + CENTER 9989 FOR ALL RUM RECONFIGURATION)
~ AC 47 8C 27 AC 3 EVENTS

UA VAN4OHOL7)
0 GHT
KKKRK:KR:KK
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: iC 7¢C
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61 61 64
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i ]  11 1]
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0 oy 4V
¢ 8 2
EO EO EO
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£ XX
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EU EU EU

$§ §§

7 7c
6 6
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UR UR
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62 62
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|Supporting Data|

~
USE

082/RT “TN THRIFT PLOT RECONFIGURATION CONTROL NENU

RUN WUNBER 0800 + ENTER 9999 FOR ALL RUN RECONFIGURATION
3 72 FIR BLL RO RE

LV  PLOT OGL VEWORE Lo  oo  oy  Cr
2 STILEMINBUSA/ FOL... } . » | ®

PARAKETER TITLE oo '
30  YR NN A UDC GU7GUOL00R + Y2R FC 4 UDC- - :U4SUOL08A Sr

0 Y3LFC 4 ANPS UMSCOLMA Ye :  SEST ONT mms vy

$s ¢ ALE VR L UES

RIGHT © LEFT JR  SA
“LONER UPPER LONER UPPER LEFT RIGHT =

T IRE  BTR REX TTY BT TX A
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| Practice |
1. List the menu that is used to reconfigure a THRIFT.
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| Practice Feedback |

1. L is t  the menu that is used to reconf igure a THRIFT.

VO7
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The hexadecimal system is a numbering system cons is t ing  of the alphanumeric
values,  0-9, and A-F. Each d i g i t  of a hexadecimal number represents a power of
s i x teen :  

|

16N 16% 164 163 162 161 160

D Fo 0 4 c 6

In decimal no ta t i on ,  these characters have the f o l l ow ing  values:

0=0  8 =8
1 =1  9=9
2 = 2 A =10
3 =3 B =11
4 = 4 C =12
5 =5 D = 13
6 =6 E=14
7 =17 F =15

Thus, in decimal no ta t i on ,  th is  number:

DFOA4C6  =Dx165 + Fx164 + 0x163 4x162 + Cx161 + 6x160

Dx1,048,576 + Fx65,536 + 0x4096 + 4x256 + Cx16 + 6x1

13x1,048,576 + 15x65,536 + 0x4096 + 4x256 + 12x16 + 6x1

13,631,488 + 983,040 + 0 + 1024 + 192 +6

14,615,750

For OFT, a fu l l  data word is eight hexadecimal d i g i t s .  A half data word is four
hexadecimal digits.
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HEXADECIMAL DIGIT POSITION (RIGHT TO LEFT)

2ND
162)

0
16
32
48
64
80

96
112
128
144
160

176

192
208
224

240

3RD
163)

0
256
512
768

1,024
1,280
1,536
1,792
2,048

+ 2,304
2,560
2,816
3,072
3,328
3,584
3,840

HEXIDEC IMAL/NUMERIC CONVERSION TABLE

4TH
(163)

0

4,096

8,192

12,288

16,384

20,480

24,576

28,672

32,768

36,864

40,960

45,056

49,152

53,248

57,344

61,440

.A-3

5TH
(163)

0
65,536
131,072
196,608
262,144
327,680
393,216
458,752
524,288
589,824
655,360
720,896
786,432
851,968
917,504
983,040

6JH
165)

0
1,048,576
2,097,152
3,145,728
4,194,304
5,242,880
6,291,456
7,340,032
8,388,608
9,437,184
10,485,760
11,534,336
12,582,912
13,631,488
14,680,064
15,728,640 M
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APPENDIX B

ACRONYMS AND ABBREVIATIONS

TD 103-3 A112



MCC
MDC
MDRF

TD 103-3 A112

APPENDIX B

ACRONYMS AND ABBREVIATIONS

Booster

Cal ib ra t ion
Computer command engineer
Command |

Computer
Computation
Cathrode ray tube
Crew software in ter face

D ig i t a l  d i sp lay  drive
Display e lec t ron ics  uni t
Data management
Data Processing Support
Display request keyboard
Data type
Data transmission equipment

Enab le /d isab le
Electronic interface
Engineering uni t
E lec t r i ca l  power system

F l i gh t  con t ro l l e r
F l i gh t  Con t ro l l e r ' s  Operational Handbook
F l i gh t  D i rec tor
Flight

Greenwich mean time
Gain
Guidance, navigat ion, and contro l
General purpose computer
Ground support data system

His to ry

Intermediate data array
I n i t i a t e

Johnson Space Center

Lower
L im i t

Mission Control Center
Main d isp lay  console
Mission data request form
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ME Main engine
MECH Mechanical
MED Manual entry device
MGMT Management
MIN Minimum
MMDB Master measurement data base
MOC Mission operations computer
MOCR Mission Operations Control  Room
MPS Main propulsion system
MSID Measurement i den t i f i ca t i on
MSK Manual select  keyboard

NOM Nominal

ODRC Orb i te r  Data Reduction Center
OFT Orb i t a l  f l i gh t  test
OMS Orb i t a l  maneuvering system
OPER Operate
OPNS Operational phase
OPO Operational Sequence ¢

PARM Parameter |

PBI Pushbutton i nd i ca to r
PCM Pulse code modulation
PM Permanent Med
POS Pos i t ion
P-Tube Pneumatic tube

RCS Reaction cont ro l  system
REV Reverse
RT Real Time
RTXT Remote text

SDP Shut t le  data processor
SDPC Shuttle data processing complex
SER Series
SM Systems management
SMEK Summary message enable keyboard
SOP Standard operat ing procedure
SSR Staff support room

THRIFT Telemetry h i s to ry  reports in formattable tabula t ions
TLM Telemetry
™ Telemetry
TPC Telemetry preprocessing computer

-UDD Universal D ig i t a l s  Display
UP Universal p lo t
UT User Tools

VAL Valid
VDC Volt d i rec t  current
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LESSON CRIT IQUE SHEET

Te leme t r y  App l i ca t i ons  Workbook
TLM APPL 2102

P lease  answer  the f o l l ow ing  ques t i ons  and re tu rn  to T ra i n i ng
Supe rv i so r ,  Ground Sys tems  CG3. We app rec ia te  your hones t
response  so t ha t  we may imp rove  t h i s  wo rkbook .  Do not  i nc l ude  your
name.

l .  What d i d  you l i ke  most about  t h i s  workbook?

2. What d i d  you d i s l i ke  most abou t  t h i s  workbook?

3. What were the most d i f f i cu l t  pa r t s  of  t h i s  workbook?

4. What were the eas ie r  pa r t s?

5. What changes  would  you make?

6. Was the l eve l  of  de ta i l  too l i t t l e / abou t  r i gh t / t oo  much to
sa t i s f y  you r  needs?

7.  What t echn i ca l  co r rec t i ons  shou ld  be made?

8. What i s  your job ass ignmen t?

9. Any o the r  comments?



~ MAIL TO: CG3/TRAINING COORDINATOR

) i “  WORKBOOK TRAINING REPORT

INSTRUCTIONS:

when you have completed th is  lesson,  please f i l l  th is  sheet out and return i t  to
the Tra in ing  Coordinator (CG3) in order to have completion entered on your
record.

STUDENT STUDENT NAME

& MAIL CODE LAST NAME INITIALS
C1 1 ]  C I  1 1 1 TT  IT 1 1 1 113  C1]
1 2 3 6 7 8 9 1011 12 13 14 15 16 17 18 20 21

LESSON CODE ___

PART 1 PART 2
TTA TAF IP TL -—

28 37 38 39 40 a1

ENTER TIME TO COMPLETE THIS LESSON DATE COMPLETED (M/D/Y)
CLT  13  CL UT T ILT ]
47 48 49 50 | 52 53 54.55 56 57 53 59

HR: MIN

WORKBOOK DATE_(W/D/1)
i014 {710

61 62 63 64 65 66 3 68

I cer t i fy  that I have completed the above described lesson.

STUDENT SIGNATURE


