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L1 6 M  DUTY UTILITY AM SOFTWARE DEVELOPHENT PLAN 

1.0 PURPOSE 

This plan describes the activities to be performed and controls to be 
applied to the process of specifying, obtaining, and qualifying the control 
and data acquisition software for the Light Duty Utility Arm (LDUA) System. 
It serves the purpose of a software quality assurance plan, a verification and 
validation plan, and a configuration management plan. 

2.0 SCOPE 

This plan applies to all software that is an integral part of the LDUA 
control and data acquisition system, that is, software that is installed in 
the computers that are part of the LDUA system as it is deployed in the field. 
This plan applies to the entire development process, including: requirements; 
design; implementation; and operations and maintenance. This plan does not 
apply to any software that is not integral with the LDUA system. 

This plan has been prepared in accordance with WHC-CM-6-1 "Engineering 
Practices", EP-2.1 (Ref. 2), WHC-CM-3-10 "Software Practices" (Ref. 3 ) ,  and 
WHC-CM-4-2, QR 19.0, "Software Quality Assurance Requirements" (Ref 1). 

3.0 INTRODUCTION .. 
* i  
3.1 DESCRIPTION OF LDUA AND ITS HISSION I 

The,mission of the LDUA is to perform surveillance and characterization 
opyations in support of the U.S. Department of Energy (DOE) goal of 
remediation of defense nuclear wastes currently Stored in Hanford Underground 
Storage: Tanks (USTs) . 
?'f ,The LDUA.has a multi-axis robotic arm with a 2.74 meter (nine foot) reach 
and 22.7 kilogram (fifty pound) payload that is mounted on the end of a 13.7 
meter (forty-five foot) positioning mast. 
-through an available 30.5 centimeter (twelve inch) riser. A deployment 
vehicle'carries the positioning equipment to insert the mast and arm into the 

;>:?:.. . .. .: <-.*:.-y.; - _ r  2 - .  

It is designed to enter an UST 
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riser, and a containment enclosure to control contamination when the arm is 
in the tank or being transported from tank to tank. 
effectors are mounted one at a time on the end of the arm. 
effectors provide a wide range of observation and measurement functions such 
as photographic and video inspection and recording, detailed surface mapping 
of the tank and surface of the waste, in-situ chemical analysis of the waste, 
and so forth. 
operation of subsystems and a supervisory level of control for integrated 
operations. 

The LDUA System will be implemented in successive stages, or missions: 
Mission one is mostly concerned with surveillance activities; mission two is 
involved with in-situ analysis of the waste; and mission three is concerned 
with depth penetration of the waste with possible small scale retrieval of 
samples. 

several DOE sites and National Laboratories. These contractors are 
individually funded by and responsible to the DOE Office of Technology 
Development (OTD) through multiple Technical Task Plans (TTPs). 
interlock and effectively establish a cooperative arrangement with 
Westinghouse Hanford Company (WHC) as the lead site responsible for 

. coordination of the effort, for taking ownership o f  the completed system, and 
for assuring that it is qualified for deployment into Hanford USTs. The LDUA 
system is divided into several subsystems; generally speaking, each contractor 
i s  responsible for one or more subsystems. Commercial companies are also 
involved as third party participants under direct contractual relationships 
with one or more of the DOE contractors. 

3.2 QUALITY GOALS 

robotic technology that can be of benefit to the tank waste remediation 
effort. 

pilot system to encourage and stimulate this commercial development. 

,:c.ir;. However, the LDUA system must be fully qualified to deploy into 
underground storage tanks and function as an operational system; no compromise 

tech:ology demonstration, 
Hanford operations personnel. The system must also be flexible and expandable 

Interchangeable end 
These end 

A control and data acquisition system provides both stand-alone 

The LDUA system is being implemented by a consortium DOE contractors from 

These TTPs 

. .  

An important goal of the finished LDUA system i s  to demonstrate advanced 

This technology is emerging from a research and development effort by 
. OTD and is ready to'become commercially supported; the LDUA will provide the 

$:in?safety, reliability. or maintainability can be made for the sake of the 
Thp system must be capable of being operated by 

::.,in,, order to acconmodate lessons learned from actual tank deployment, and t o  
. support new surveillance and characterization end effectors. 

. -  - i c  
These goals have been used as the basis for choosing the quality 

assyrance provisions of this plan. 
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3.3  DESCRIPTION OF THE .DEVELOPRENT PROCESS 

3 .3 .1  Concept 

previous work within OTD within the Robotics Technology Development Program 
(RTDP) and the Underground Storage Tank - Integrated Demonstration (UST-ID) 
program. The control system concept has been reviewed for suitability to LDUA 
by means of a Value Engineering session. Functional requirements for the LDUA 
system have been further refined by a series of meetings with the tank farm 
operations organizations (notably, Tank Surveillance Technology). A functions 
and requirements document is being prepared for the LDUA system which includes 
requirements for the control and data acquisition system. 

The concept for the LDUA and its control system has evolved through 

3.3 .2  Requirements 

From the LDUA system functions and requirements, a Computer Software 
Requirements Specification (CSRS) document shall be produced by WHC. The CSRS 
is a detailed specification for the LDUA software. There shall be a single 
CSRS for the LDUA and it shall apply to the integrated system, but it shall be 
organized by subsystem. 
with, or related to, the LDUA system Conceptual Design Review. The LDUA 
software shall be validated against the CSRS by means of formal validation 
testing at the end of the development process. 

(HMI), may be prototyped during this process to help establish requirements. 

It shall be verified by a review that is co-incident 

Certain features of the system, such as the human-machine interface 

3.3.3 Design 

C<mp’onents. 
>hall be defined, and the method of implementation shall be selected. 
Software components shall be classified into predefined categories that are 
ba$d primarily on the method of implementation. 
Froducing each o f  the software components shall rest with the software 
component supplier, which will be a member of the DOE consortium or a 
commercial vendor under contract to such a member. 

2 ’ 7  A Computer Software Design Description (CSDD) shall be prepared by WHC. 
Cert-ain software component suppliers may be called upon for technical aid in 
this effort. 
its breakdown into the software components and their interfaces. 
verified at a preliminary stage o f  completion by a review that is related t o  
the  LDUA system 25% design review, and verified at completion by a review 

Next, the design process shall break the LDUA software into its software 
The functional specification and interfaces for these components 

The responsibility for 

The CSDD shall describe the integrated LDUA software in terms of 
It shall be 

1 - 9  
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that i s  related to the LDUA system 80% design review. 
also be reviewed at this point in draft form. 

User documents shall be 

Software components in certain categories may require further design 
effort by the supplier, which shall break the component down into its 
constituent modules. Such designs shall be appended to the CSDD. 
of these designs shall be done by a review on a per-component basis. 

Verification 

Certain features of a software component, such as the human-machine 
interface (HMI), may be prototyped during this process to help establish 
design details. 

3.3 .4  Imp1 ementati on 

implemented by the supplier according to its category. The supplier may 
purchase commercial software, modify existing RTDP software, or program new 
software. Newly created software and existing RTDP software shall be required 
to. comply with coding and documentation standards; this may require that 
modifications be made to the existing RTDP software. 

.the..integrated system. Software component suppliers shall provide appropriate 
technical reference documents according to the category of the software 
component and the nature of the end user. 
that are only seen by a programmer would have an application program interface 
(API) description, whereas those that had an interface with an operator would 
have an operating manual. A software maintenance manual must be provided for 
any software components that become the responsibility of WHC to maintain 
after delivery, or that have the potential to become the responsibility of 
WHC. 

,software component meets its design requirements, that it compl ies with 
:: applicable coding standards, and the required documentation is available and 
-'.acceptable. Some categories of  software component shall also have component 
testing performed prior to the review. 
'execution of-a test suite provided by the software component supplier. 
may perform code evaluations on key modules within software components at any 
time during the implementation of the software component. 

WHC shall produce the Testing Documents, which shall be used for 
validation testing of the finished LDUA software. For certain categories, 
7: saftware component suppliers shall provide test cases applicable to their 

. - ?. . software. 
' >'f . E r i .  
:.*i -.., 5s.' 

After the design is approved, each software component shall be 

WHC shall produce an overall Software Operation Manuat that applies to 

For example, software components 

An implementation review shall be conducted to verify that finished 

This would be accomplished by 
WHC 

~. a:: 
. .- 

. .  . .  "+..-. . -. _.- _. .: . 
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3.3.5 Testing 

integrated into the LDUA system which will be set up in the cold test facility 
at WHC, and validation testing shall then be done according to the procedures 
and provisions described in the Testing Documents. When testing is complete, 
all of the verification records (results of various reviews, evaluations, and 
component tests) and the validation records (results of the validation 
testing) shall be collected and issued by WHC, and a Verification and 
Validation Report (V&V Report) shall be prepared by WHC. A review shall be 
held to evaluate the records and the report. 

upon acceptance for integration. 
component in a format compatible with WHC configuration management. 
control shall be under the authority of the WHC cognizant engineer during 
integration, but the supplier shall be responsible for performing any 
modifications to the code. Turnover of a software component from the supplier 
to WHC shall occur when all software components have been successfully 
integrated into the LDUA system. Change control shall transfer to WHC 
Document Control according to WHC standard engineering practices when 
validation testing begins. 

After implementation is complete, the software components shall be 

A software component shall be placed under WHC configuration management 
The supplier must furnish a software 

Change 

- The CSRS, CSDD, Testing Documents, Software Operation Manual, and V&V 
Report shall be the responsibility of WHC and shall be released and controlled 
according to WHC standard engineering practices for supporting documents. 
Technical reference manuals shall be the responsibility of the software 
component supplier and shall be maintained in the LDUA project file. A l l  
other documentation shall be entered into the LDUA project file. 

4.0 TERNINOLCGY 

4.1 ACRONYHS 

API Application Program Interface 

CDR Conceptual Design Review 

C>DD Computer Software Design Description 
-. , 

CSRS Computer Software Requirements Specification 

. D$ Detail Design Review 

DOE U.S. Department of Energy 
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ECN 

EDT 

GU 1 

HMI 

LDUA 

OTD 

PDR 

RTDP 

UST-ID 

UST 

vav 
WHC 

Engineering Change Notice 

Engineering Data Transmittal 

Graphic User Interface 

Human-Machine Interface 

Light Duty Utility Arm System 

DOE Office of Technology Development 

Preliminary Design Review 

Robotics Technology Development Program 

Underground Storage Tank - Integrated Demonstration Program 
Hanford Underground Storage Tank 

Verification and Validation 

Westinghouse Hanford Co. 

4.2 DEFINITIONS 

Computer Software Media. 
the computer for storing and retrieving software (Ref. 2 ) .  

ComDuter Software. 
documentation and data pertaining to the operation of a computer system. (IEEE 

Confiauration Manaqement. 
. configuration items in a system, controlling the release and change ofthese 
items throughout the system life cycle, recording and reporting the status of 
configuration items and change requests, and verifying the completeness and 
correctness of configuration items (IEEE Std. 729-1983, Ref. 7 ) .  

Is the different kinds of tapes, discs, etc. used by 

Computer programs, procedures, and possibly associated 

. Std. 729-1983, Ref. 7). 

The process of identifying and defining the 

Software Life Cycle. 
i s  conceived and ends when the product is no longer available for use (IEEE 
Std. 729-1983, Ref. 7 ) .  

The period of time that starts when a software product 

. - .  
Vaiidation. The process of evaluating software at the end o f  the software 
development process to ensure compliance with software requirements (IEEE Std. 
729-1983, Ref. 7). 
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Verification. 
given phase of the software life cycle fulfill the requirements established 
during the previous phase. The act of reviewing, inspecting, testing, 
checking, auditing, or.otherwise establishing and.documenting whether or not 
items, processes, services, or documents conform to specified requirements 
(IEEE Std. 729-1983, Ref. 7). 

The process of determining whether or not the products of a 

5.0 LDUA SOFIVARE LIFE CYCLE 

5.1 DESCRIPTION OF LIFE CYCLE 

The development process described in section 3.3 is based on a software 
life cycle model. 
consists of the following 5 phases: 

Requirements Phase 

Design Phase 

Implementation Phase 

As suggested in section 3.3, the LDUA life cycle model 

Testing Phase 

Operation and Maintenance Phase 

IEEE Software Engineering Standard 1012-1986, 
Verification and Validation Plans". 

This software life cycle is  based upon WHt-CM-3-10, SP 1.1 (Ref. 3) and 
IEEE Standard for Software 

5.2 CATEGORIES OF SOFTWARE 

Categories have been established for software components. The categories 

Standard Commercial: This category of software is available off the 
shelf in the open market and is fully supported by the vendor. 

depend mostly on the method of obtaining the software component. 

A. 

B. SDecial Commercial: This category of software is supplied by a commercial 
vendor, but it is either not an off-the-shelf product or i s  not supported 
by the vendor. 

Existinq RTDP: This is software which has been developed under the RTDP; 
it typically embodies technology not yet available in marketplace, but 
which has been judged t o  be essential to LDUA. 

C. 
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D. 
. ADolication Soecific: This is software which will be developed new by WHC 

or one of the other DOE contractors in the consortium. 

The provisions of this plan apply differently to software in each of the 
categories. Such differences are noted throughout the plan. 

, I . " :  . . .  - . .  . . . .  
. ... . .  - - I .  . 

. .  . . .  . .  
. -  . . .  . . ..: 
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ACTIV IT1 ES 

Establishes detailed requirements for the 
integrated software from the LDUA system function 
and requirements. An outline test 2lan shall be 
produced at the same time as the CI?S in order to 
help assess the testability of the CSRS. 

Trans1 ates the detailed requiremenis into a 
computer software design descripticn, which i s  a 
description the integrated software that shows its 
breakdown into software components and descri hes 
their function and interfaces. Adc'itional design 
work may be done for some categories of software 
components that shall break them dcdn into their 
constituent modules. 

Produces working software components from the 
design description. 
depends on the softNare component category ( s e e  
section 5.2) .  

Integrates software components into the LDUA system 
in the cold test facility. 
under WHC configuration management at beginning of 
Testing Phase. 
change control is under control of LDUA Control 
System Cognizant Engineer. 

Turnover from supplier to WHC occurs at the 
transition from integration to form1 testing. 

Validates the software by formal testing .of the 
complete system according to vali.dztion testing 
procedures. Change control is under WHC Document 
Control procedures at this point. 

Uses software for its intended purpose. Residual 
errors are removed and enhancements may be added 
during the useful life of the software. Ownership 
of the LDUA system is transferred from engineering 
t o  operations. 

The method of implementation 

Softwar? is placed 

During the integration period, 
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DELIVERABLES 

Computer Software Requirements Spec. 
Software Testing Documents: 

- Software Test Plan (outline) 
Computer Software Design Description - Contributions by supplier 

- SW Component Design Description 
User Documents (draft) 

- Software Operation Manual - Technical Reference Documents' 

- Software Test Plan (draft) 
- Software Test procedures (outline) 
- Software Test Specifications (draft) 

Software Testing Documents: 

User Documents 

. .  
z 
L- >- 

.. - .  . 

. 
- . .. 
rei ti ng 

._ - .  

)perations and 
laiitenance ' [ s z ;  ' _  2 . ._ ._  .. 

.~,- : 
- i l i  

- Software Operation Manual. 
- Technical Reference Documents' 

Computer Software 
Software Component Test Suite 

Software Testing Documents: - Software Test Plan 
- Software Test procedures 

. - Software .Test Specifications 
User Traininq 

-Verification and Validation Report 

Verification and Validation Records 
(modifications repeat the same process as 
above and will generate the Same 
deliverables, as appropriate) 

2 Technical Reference Documents may include: - Operating Manual for software component - API description 
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Software Component Test ing B,C,D 7.1.4 
Code Evaluation (op t iona l )  WHC 7.1.2 

Val idat ion Tes t ing  WHC 7.2.1 
Ver i f i ca t ion  & Val i d a t i o n  Review WHC 7.1.1 
(any of  t h e  above, a s  appropr ia te )  
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RELATED LDUA SYSTEM MILESTONE 

The Requirements Review shall coincide with the 
LDUA Conceptual Design Review (CDR). 
the Requirements Phase. 

A preliminary level of the CSDD shall be reviewed 
at the LDUA 20% Detail Desiqn Review (PDR). 

The Design Review of the finished CSDD shall 
coincide w i t h  the LDUA 80% Detail Design Review 
(DDR). Design reviews of individual software 
components may occur subsequent to DDR. 

The Implemcntation Phase will end when the software 
is accepted for integration into the LDUA system at 
the beginning of LDUA cold test. 

The Testing Phase will exactly overlap LDUA cold 
testi nq. 

The Operations and Maintenance Phase will begin 
when LDUA cold testing is finished and the LDUA 
system has been accepted by tank farm operations. 

This will end 

5'.6 SCHEDULING THE LDUA LIFE CYCLE 

6.0 DELIVERABLES 

6.1 COMPUTER SOFTWARE REQUIREHEMS SPECIFICATION (CSRS) 

The CSRS is a complete and exact description of the functions that the 
software i s  expected to perform. 
validation testing and it shall derive from the LDUA system functions and 
requirements. 

It shall be the basis of both design and 

There shall be one CSRS for the LDUA software which shall apply to the 
integrated system. 
sufficiently independent to facilitate selective design, implementation, and 
testing to accommodate the phased LOUA missions(see discussion in section 
3.1). 

It shall be structured s o  that each subsystem is 
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6.2 COMPUTER SOFTWARE DESIGN DESCRIPTION (CSDD) 

The CSDD s h a l l  descr ibe  t h e  design of  t h e  LDUA sof tware i n  terms o f  i t s  
decomposition i n t o  sof tware components. I t  s h a l l  d e s c r i b e  the f u n c t i o n s  of 
ind iv idua l  sof tware components and t h e  i n t e r f a c e s  between them. There s h a l l  
be a s i n g l e  CSDD and i t  s h a l l  address  t h e  LDUA sof tware a s  an i n t e g r a t e d  
system. I t s  primary purpose s h a l l  be t o  assure  t h a t  each sof tware component 
i s  well enough def ined so t h a t  i t s  s u p p l i e r  can produce i t  w i t h  high 
confidence of  success ,  and t h a t  i t  wi l l  i n t e g r a t e  i n t o  t h e  f i n i s h e d  system, 
and t h a t  t h e  r e s u l t i n g  in tegra ted  system will meet t h e  func t iona l  
requirements .  

A typ ica l  decomposition i s  h ie rarch ica l  and begins a t  t h e  top  l e v e l  by 
showing t h e  execut ion units (processes ,  t a s k s ,  programs, e t c . )  and t h e i r  
intercommunication. 
i n t o  modules (subprograms, func t ions ,  o b j e c t s ,  e t c ) .  S t r u c t u r e  Charts  (Ref. 
6) a r e  one appropr ia te  decomposition format f o r  t r a d i t i o n a l  procedural  
languages such as C .  Al te rna te  o r  addi t iona l  decomposition s t r a t e g i e s  (such 
a s  o b j e c t  c l a s s  h ie rarch ies )  can be used where they a r e  more a p p r o p r i a t e .  The 
LDUA Control System Cognizant Engineer ( see  sec t ion  8.0) s h a l l  approve t h e  
methods used. 

Cer ta in  sof tware components, notably those i n  category D (Appl ica t ion  
- S p e c i f i c ) ,  may need t o  be f u r t h e r  decomposed t o  some l e v e l .  The decomposition 

need not  go down t o  t h e  most d e t a i l e d  l e v e l s ,  but only needs t o  e s t a b l i s h  a 
c o r r e c t  fundamental structure f o r  t h e  code so t h a t  i t  will not  have t o  be 

- s i g n i f i c a n t l y  re-s t ructured during t h e  coding phase. The required l e v e l  of  
decomposition of t h e  design of each sof tware component s h a l l  be recommended by 
t h e  Lead Software engineer and s h a l l  be approved by t h e  LDUA Control System 
Cognizant Engineer (see sec t ion  8.0). 

6.3 USER DOCUMEKTS 

The subsequent l e v e l s  of decomposition break each process  

The Software Operation Manual  descr ibes  how t o  use t h e  i n t e g r a t e d  LDUA 
sof tware f o r  i t s  intended purpose, and how t o  recover  from opera t iona l  e r r o r s .  
There s h a l l  be a s i n g l e  such manual f o r  the LDUA. 
d r a f t  form during t h e  Design Phase and s h a l l  be completed during t h e  

t e s t i n g  o f  the software.  
during t h e  Tes t ing  Phase. 

I t  s h a l l  be prepared i n  

I t  i s  expected t h a t  some r e v i s i o n  may t a k e  p l a c e  
-< Implementation Phase t o  a degree t h a t  f a c i l i t a t e s  i n t e g r a t i o n  and v a l i d a t i o n  

-1: This  document s h a l l  have a s e c t i o n  organized according t o  the normal 

for:menus and d isp lays ,  and a s e c t i o n  organized a s  a t u t o r i a l  f o r  
inexperienced users .  
t h e  most complete, and t h e  o t h e r  s e c t i o n s  would be sketchy.  S ince  the 
superv isory  cont ro l  system will be based on a graphic  u s e r  i n t e r f a c e  (GUI) 

- t a s k s  a user  would perform with t h e  system, a sec t ion  organized a s  a re ference  

During t h e  Design Phase, t h e  re ference  s e c t i o n  would be 
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w i t h  pull-down o r  pop-up menus and dialogue boxes, i t  i s  expected t h a t  t h e  
re ference  sec t ion  will cons is t  mostly of p ic tures  of  d i sp lay  windows (screen 
dumps) w i t h  accompanying descr ip t ions .  

The suppl ie rs  of software components s h a l l  be respons ib le  f o r  providing 
one o r  more Technical Reference Documents f o r  each sof tware component. 
documents wi l l  vary according t o  t h e  category of t h e  sof tware component and 
according t o  t h e  na ture  of i t s  user. 

These 

An Ooeratinq Manual shall be suppl ied w i t h  t h e  sof tware component i f  i t  
has an i n t e r f a c e  w i t h  an operator .  

An Aoplicat ion Proqram In ter face  (API) DescriDtion shall  be suppl ied  w i t h  
t h e  sof tware component i f  i t  has an i n t e r f a c e  t h a t  a p r o g r a m e r  would be 
expected t o  use. 

A l l  sof tware components i n  ca tegor ies  C (Exis t ing RTDP) and D 
(Application S p e c i f i c ) ,  and maybe some i n  category B (Special 
Cormercial) ,  s h a l l  be supplied w i t h  a Software Maintenance Manual. This 
document s h a l l  include whatever is  necessary t o  enable  WHC sof tware  
support  s t a f f  t o  i s o l a t e  and c o r r e c t  mistakes i n  t h e  sof tware component. 
I t  may include items such as program l i s t i n g s ,  structural  diagrams, 
explanatory t e x t ,  and so for th .  

: The s tandard user  documentation provided by t h e  vendor wi l l  be acceptab le  
f o r  category A (Standard Commercial) sof tware components. 
(Special Commercial) software components i t  s h a l l  be d e s i r a b l e  t o  o b t a i n  a s  
many items from t h e  l i s t  as  poss ib le ,  subjec t  t o  t h e  vendor 's  a b i l i t y  t o  
provide them and the procurement cont rac t  w i t h  the vendor. 

A l l  Technical Reference Documents t o  be suppl ied must be a v a i l a b l e  a t  
l e a s t  i n  d r a f t  form during the  Design Review, and must be completed dur ing  t h e  
Implementation Phase. , 

For ca tegory  B 

_ _ .  

6 .4  SOFTWARE TESTINS DOCUHENTS 

. -  -;--.The complete s e t  of  Software t e s t i n g  documents c o n s i s t s  of a test p lan ,  
test procedures, and t e s t  spec i f ica t ions ,  a s  defined by EP-4.2 (Ref 2) .  
,the:,,Requirements Phase, only t h e  o u t l i n e  of  t h e  t e s t  p lan  i s  required i n  d r a f t  
fqrm'in order  t o  help assess  t h e  t e s t a b i l i t y  of t h e  CSRS. 
Phase;: t h e  full  s e t  o f  Software Test ing Documents is  produced, bu t  i n  a 
prel iminary and incomplete form which only need support  t h e  sof tware 
imp,lementation e f f o r t :  Software Test  P1 an ( d r a f t )  ; Software Tes t  procedures  

.- ., (putl.ine); Software Tes t  Spec i f ica t ions  ( d r a f t ) .  For the Test ing phase, t h e  
. . f u l l  set of  Software Test ing Documents is  completed. These documents s h a l l  
s,in-cl.ude o r  re ference  t h e  t e s t  cases  prepared w i t h  t h e  code. 

;'..?:-., - . -  

For 

For t h e  Design 

... . , .. ,. : .I . . . .  
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6.5 USER TRAINING 

Training must be available from the supplier of each software component 
for WHC technical staff before the Testing Phase begins. LDUA Control System 
Cognizant Engineer (see  section 8.0) may waive the requirement for training by 
the supplier for software components where the Technical Reference Documents 
are sufficient. WHC technical staff shall subsequently train operations 
organizations. 

6.6 COHPUTER SOFTWARE 

Computer software includes computer codes, command files, configuration 
description files, and data directly related to the operation of computer 
systems. It includes source, object, and executable formats, and data in its 
multiple forms such as binary and text files, and database tables. Software 
shall conform to LDUA software coding standards (to be established by the LDUA 
Control System Cognizant Engineer ( s e e  section 8.0) in a future document). It 
shall be turned over to WHC from the supplier in such a form that it can be 
placed under configuration management as described in section 9.0. 

6.7 VERIFICATION AND VALIDATION (VLV) REPORT 

which have been performed upon all the software components during the life 
cycle and explains how the results of these activities prove the acceptability 
of the LDUA integrated software. 

The Verification and Validation Report summarizes all the V&V activities 

6.8 VERIFICATION AND VALIDATION (VLV) RECORDS 

~ 

of all the V&V activities which have been performed on all the software 
components. This includes: 

. Independent review reports 

Design review completion reports 

0 :  . . ; . . Test results and test reports 
* Verification and Validation Report. 

Verification and, vilidation records are the collected, documented results 

.. . 

. .  - - .  
, 3 -... I- 

.-..-;.>. . , 
.-r,.- r . - _. 
s.. ~ _ _  . . 

>+. . . . 
> .I 

.. . 
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7.0 VERIFICATION AND VALIDATION 

The verification and validation (VLV) provisions of this plan identify 
and describe those software development activities (summarized in Section 5.5) 
whose primary purpose is to establish confidence and to provide objective 
evidence that the software adequately and correctly performs all its required 
functions and does not have harmful or unacceptable behavior. Verification 
refers to the process of evaluating the products of a single phase of the life 
cycle against the inputs to that phase. 
testing the finished software product against the CSRS. The V&V activities 
are integrated into the software development process during all phases of the 
life cycle. 

Validation refers to objectively 

7.1 VERIFICATION NETHODS 

Verification activities shall consist of independent reviews, formal 
design reviews, code evaluations, and software component testing. Prototype 
software may be used optionally as an adjunct to these activities at the 
discretion of the Lead Software Engineer ( s e e  section 8.0). Section 5 .5 ,  and 
the detail sections it references, establish the minimum verification 
activities required, and suggest additional activities which may be performed 
for- individual software components at the discretion of the LDUA Control 
System Cognizant Engineer. 

7.1.1 Independent Reviews 

individuals other than those responsible for the design being reviewed. 
primary materials reviewed shall be one or more of the deliverables for the 
life cycle phase in which the review is performed. 
shall be to establish that the reviewed materials adequately satisfy the 
requirements of the baseline documents whSch were input to the life cycle 
phase. A written report of the review will be prepared and comments and 
action items from the review will be entered into and tracked by the LDUA 
project comment database. 

All 
reviews shall be documented as part of the V U  Records. The specific reviews 
required are: 

Independent reviews shall be conducted by reviewers who are competent 
The 

The function of the review 

Independent reviews shall be conducted according to EP-4.1 (Ref 2) .  

. -  . 
. 

Software Reauirements Review is conducted at the end of the Requirements 
Phase to assure that the requirements stated in the CSRS are adequate, 
technically feasible, and complete, and that they.accurately conform to 
the functions and requirements for the associated LDUA system. The 
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software requirements review is part of the preliminary design review of 
its LDUA subsystem. 

Software Desisn Review -- The Software Design Review evaluates the 
technical adequacy, completeness, and correctness of the detailed design 
before th? start of actual coding. Evaluates the acceptability of the 
detailed design depicted in the computer software design description, 
establish that the detailed design satisfies the requirements of the 
CSRS, and review compatibility with other software and hardware with 
which the software component is required to interact. 
prelimincry design review and a final design review. They shall be 
coordinated with the LDUA project schedule as noted in section 5.6. 

There shall be a 

Software !molementation Review -- The Software Implementation Review is 
an evaluation of the completed software, user documents, and test 
documents to determine: 1) Software is complete and satisfies computer 
software design description or purchase specifications, and is ready t o  
begin integration for validation testing; 2) User documents are complete 
and correct enough to enable testers to use product in testing; and 3)  
Testing cocuments are complete and adequate for Testing Phase to begin. 
The results of any software component testing (see section 7.1 .4)  shall 
also be reviewed. 

V&V Reviw -- The software verification and validation review is an 
evaluation of the adequacy of the completed software verification and 
validation activities and the Verification and Validation Report. 
performed at the end of the Testing Phase. 

I t  is 

7.1.2 Code Evaluation 

reading of code by a group of people. 
may be used for LDUA software are Code Inspections or Code Walkthrouqhs. 
These techniques are described in chapter 3 of Myers (Ref. 5). 
performed on selected modules within a category C (Existing RTDP) or 0 
(Application Specific) software component by WHC at the discretion of the LDUA 
Control: System Cognizant Engineer (see section 8 . 0 ) .  

7.1.3 Prototype Software 

belng developed. 
by the software a chance to acquire some "hands on" experience with the 
proposed software in order to make informed comment and assure that the 

needst'of the application. 
human' factors provisions of the human-machine interface (HMI). 

. . ,. 
Code evaluation is a set of procedures and error-detection techniques for 

The two types of code evaluation which 

These.may be 

. -  ..-* u_" ;; . . .... . _ . .  - - ~ . ~  L. - - 
. O . . . .  -:-i 

Prototype software mimics some aspects of the actual software which is 
Its purpose is to provide users and other parties affected 

.'requirements and design for the proposed software well .and truly address the 
Prototype software is also useful for assessing the 
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Prototype software shall be implemented quickly and cheaply; it need not 
be complete nor durable, nor must it be maintained beyond its initial use. 
Prototype software need not itself be developed according t o  this development 
plan: that is, it need not follow the software life cycle, it need not be 
formally reviewed, and it need not be released. However, it shall be subject 
to configuration control (see  Section 9). 

7.1.4 Software Component Testing 

For category B (Special Commercial), C (Existing RTDP), and D 
(Application Specific) software components, testing occurs at the end of 
implementation phase to show that a software component meets its design 
requirements and is ready to integrate for cold test. 
accomplished by a test suite of software provided by supplier of the software 
component. 
described in section 7.2; the test suite is only concerned with the software 
component, whereas validation testing is concerned with the integrated LDUA 
software. 

This testing is 

This test suite is not the same as the validation testing 

7.2 VALIDATION TESTING 

7:2..1. Software Validation Testing 

prove that it meets original specifications as defined in the CSRS. 
Validation testing shall occur during the testing phase of  the software l i f e  
cycle and shall be the key vehicle for bringing the software into commission 
for operations. The software will be installed into its LDUA system and the 

Software Validation Testing i s  the process of testing the software to 

- complete system will then be tested. 
.. i _ .  

Validation testing 'shall be planned and conducted in accordance with the 
.provisions of the LDUA test plan (to be established in the future) and EP-4.2 
:(Ref 2,). 

software to all its test cases (see section 7.2.2); the inputs defined by each 
test case shall be applied and the responses of the software under test shall 
be captured and evaluated against the expected results also defined in each 
test case. 

x++- ..:. - ' 

7:2'.2 Test Case Preparation . 

C f f  . As described in section 7.2.1, validation testing- is defined by a set of 
,s:t6st cases; each test case contains a set of inputs to be applied t o  the 
. software,. a s e t  of expected results, and a description of the environment in 

. .  . :,: . , . .-..< : 
. . * Validation Testing shall consist of subjecting the integrated LDUA 

z; . -. 
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which the test case is to be applied. Test cases for software component shall 
be developed at the same time that it is being designed and coded, and the 
preparation is considered part of the verification process. Test cases shall 
be part of the software testing documents (refer o section 6 . 4 ) .  

would exercise all the primary functions of the software as defined strictly 
by its externally specified behavior ("black box" testing). Where the source 
code to a software component is available, additional test cases can be 
created based upon the knowledge of the internal structure and details of the 
code ("white box" testing). 

Test cases shall be based upon the CSRS. A minimum set of test cases 

8.0 RESPONSIBILITIES 

LDUA Control Svstem Coqnizant Enqineer -- The LDUA Control System 
Cognizant Engineer shall interpret how this software development plan is 
applied to the integrated system and to each software component and shall 
coordinate and approve work of software component suppliers. He or she shall 
also determine whether a piece of software is integral to the LDUA system and 
therefore covered by this plan. 

Lead Software Ensineer -- The Lead Software Engineer shall have 
responsibility for producing one or more software components, and will 
typically be a member of the software component supplier's staff. 
Software Engineer shall assure that the software component is properly 
acquired and controlled according to this software development plan according 
to guidelines established by the LDUA Control System Cognizant Engineer. 
Specific responsibilities include: helping establish the functional 
requirements for software; making decisions on design issues; assuring that 
software developers comply with requirements of this software development 
plan; preparing documents; allocating and scheduling resources; and assuring 
that configuration management requirements are followed. 

LDUA Svstem Lead -- The LDUA system lead is responsible for overall 
direction and coordination of the LDUA system project, and shall be 
responsible for assuring that the software deliverables and schedule are 
acceptable with respect to the schedule and technical requirements of the LDUA 
system. 

I 

The Lead 

c-: Coqnizant Manaaer -- The Cognizant Manager shall be responsible for 
assuring that reviews and approvals appropriate to impact level are obtained 
for-software and other configuration items. The WHC Technical Manager who is 
assjgned responsibility for the LDUA shall be considered the Cognizant 
Manager. ' .1- 
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Software Custodians -- Software Custodians shall be responsible for the 
physical custody of the software assigned to them. 
of access to the software, distribution to users, control of media, and 
physical protection, and other duties defined in Section 9.0 of this plan, 
The Software Custodian shall also be the single point o f  contact for problem 
reporting. 

gualitv Assurance -- WHC Quality Assurance is  responsible for reviewing 
and approving software deliverables as noted in Section 10 of this plan. 

Safetv -- WHC Safety is responsible for reviewing and approving software 
deliverables as noted in Section 10 of this plan. 

This shall involve control 

9.0 CONFIGURATION MNAGENENl 

This section of the plan identifies the items which are defined to be 
part of the configuration of the software and describes the process for 
control1 ing release and change of these configuration items. 

described in Section 5.4. 
Configuration items defined by this plan are the life cycle deliverables 

9 .1  CONFIGUMTIOH CONTROL OF DOCUHENTS 

Documents that are defined in section 5.4 to be the responsibility of WHC 
shall be controlled as Supporting Documents. Other documents shall be the 
responsibility of the supplier of the software component, and two copies shall 
be furnished to WHC - one copy shall be maintained in the LDUA project file, 
the other copy shall be available for field reference. Where possible, the 
supplier shall provide an electronic copy of the documents t o  allow future 
update by WHC, 

. Supporting Documents shall be issued a supporting document number 
according t o  EP-1.1 (Ref 2). 
Transmittal (EDT) form according to EP-1.6 (Ref 2). Changes to released 

They shall be released via an Engineering Data 

-%upporting documents shall be controlled via an Engineering Change Notice 
. (ECN) according to EP-2.2. (Ref.2) 

: Supporting Documents shall be released during the software l i f e  cycle 
phase. in which they are created, unless they are noted as being in draft or 

:outline form in Section 5.4 .  They may be presented in an unreleased form at 
the review which verifies them and then be released imnediately following 
incorporation of comments from that review. Prior to release, the documents 
shall be controlled by the LDUA Control System Cognizant Engineer. 
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9.2 CONFIGURATION CONTROL OF SOFTWARE 

9.2.1 Identification Of Software 

The LDUA integrated software shall be issued a supporting document number 
according to EP-1.1 (Ref 2 ) .  A Computer Software Description (EP 2 .1 ,  sect.ion 
5.3.2, Ref 2 )  bearing this number shall be prepared and maintained as the 
actual entity of release and change control. This document shall list: the 
identification and revision levels of all the software components which 
comprise the integrated software; the documents numbers and revision levels of 
related supporting documents; the name of the software custodian (see  section 
9.2.3) and identification of the software repositories (see section 9 .2 .2 )  
which physically contain the software components; and a listing of 
identification and revision levels of all the modules that make up each 
software component. 

may contain various kinds of data or program modules. 
shall be assigned by the Lead Software Engineer to files, modules, and any 
separately identifiable parts of modules for category B (Special Commercial), 
C (Existing RTDP), or D (Application Specific) software components. All 
files, modules, and procedures shall carry their identifier so that it 
displays on listings and outputs, wherever this is practicable. 
Software Engineer shall maintain and control assignments o f  specific 
identifiers to software components. 

it is readily apparent in an appropriate format on the LDUA computer systems 
on which it resides. 
computer system file directories, should reflect the file identifier. 

9.2.2 Physical Control Of Software 

Computer software shall be physically controlled from a software 
repository. Software repositories shall be implemented on the standard file 
system for the _computers which are used by the LOUA system. 
structure shall be established for each repository that contains the files 
tkat- make up a configuration of the software component. This directory 

": .. sfructure shall be hierarchical and shall resolve to a single root directory 
' 

for'all: the directories that. contain the files for a single revision of the 
software component. Each revision of the software component shall be a 

. -complete stand-alone copy (as opposed to only the changes from an earlier 
. .  revision). Archiving utilities can be used to contain revisions of the 

---software so long as it is possible to reconstruct a verbatim copy from the 
archive, including the directory structure. 

Software components shall be controlled as computer files. These files 
Appropriate identifiers 

The Lead 

The identifier for software components shall be' further applied such that 

For example:. Software file names, as they appear in the 

. .  . _  

A directory 

. .  '. ; :.a- , . - 7 .. .:: ~ 

.<_ .-.. . . .  

.- ._ . 
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Access control to the repository shall be provided by the security 
feature of the computer system on which it is implemented. 
Custodian for the repository shall assure that these security features are 
properly applied. Only one individual at a time shall be abthorized to make 
modifications to a software component. 

The Software 

The software repository shall contain the master copy cf a software 
component, and all application copies shall be made from the master copy. 
Backups of the contents of the software repository shall be nade to assure 
protection from loss or damage. 
repo’sitory shall be maintained at all times, and shall be kept in physically 
separated locations so as to prevent a single facility accidznt from 
destroying both copies. 

are received on the manufacturer’s standard distribution media (mag tape, 
floppy disk, etc), and are installed from that media onto the target computer. 
The distribution media shall be retained and controlled by ti? software 
custodian (see section 9.2.3) and sha?l serve the purpose of  a software 
repository. Backup copies and copies for installation shall be controll.ed by 
the license agreement with the manufacturer and by WHC practices for use of 
commercial software. 

Y .  Introduction of new software components or new versions of existing 
software component into the software repository are controlled. 
Section 9.2.4 for an explanation of these controls. 

9,2.3 Software Custodian 

At least two separate backu? copies of the 

Category A (Standard Commercial) software components (see section 5.2) 

Refer to 

. .  I 
I -  

The Software Custodian is the designated person who maintains control o f  
and access to computer software and its media. 
responsible for the software repository and controls all access to it, all 
distributions of software from it, and all backups of it. 

:91i14 Release And Change Control Of Software 
:sf 
.:? The LDUA software shall be released via an Engineering Dita Transmittal 

. ! (EDT) _.,. form according to EP-1.6 (Ref 2). 

The software custodian i s  

. 

Changes to released software shall be 
co,ntrolIed via an Engineering Change Notice (ECN) according t o  EP-2.2 (Ref 2). 
Tb6 EDT and any ECNs shall be applied to the Computer Software Description 
(see.section 9.2.1). The Lead Software Engineer.shal1 deliver a copy of the 
app’roved EDT or ECN to the Software Custodian with media copies o f  the 
soft,ware itself. The Software Custodian shall then add the software from the 
media copy to the repository and log the change. 

Prior.to release, changes to the software shall be controlled by the LDUA 
Control System Cognizant Engineer or by the Lead Software Engineer (refer to 
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Section 8 . 0 ) .  This means that the Software Repository shall be established by 
the Lead Software Engineer when the first software components appear. 
Additions or changes to unreleased software within the repository shall be the 
responsibility of the LOUA Control System Cognizant Engineer or Lead Software 
Engineer during the time it i s  being created and debugged. No audit trail of 
changes to software items in the repository is required prior to initial 
release of the software. 

Versions of software shall carry lettered revision numbers prior to 
release and numbered revision numbers after release. The revision numbers 
shall be displayed on each configuration item in the same place and with the 
same prominence as the item's identification. 

released, but shall be controlled as pre-release software as noted above. 
Prototype and Feature Test Software (refer to Section 7.1.3) shall not be 

9.2.5 Problem Reporting And Corrective Action 

9.2.5.1 Testing Phase Problems 

release of the software), problem reporting and corrective action shall be 
implemented by the testing procedures and tracked by the test l o g  for the LDUA 
system. 

During the Testing Phase of the software life cycle (and after initial 

9.2.5.2 Operations Phase Problems 

During the Operations and Maintenance Phase o f  the software life cycle, 
problems, errors, or difficulties with the software, or requests for changes 
shall be reported on a Software Chanse Reauest and Problem Report (SCR/PR), 
which shall be similar in format to the one in SP-6.3 (Ref. 3 ) .  

. 

Each SCR/PR shall be numbered and a log shall be maintained which tracks 
each SCR/PR. 

I -. - .- ~ - SCR/PRs sh#l be delivered to Software Custodian who shall enter them 
"into the SCR/PR log and forward them to LOUA Control System Cognizant . 
Engi neer. 

LDUA Control System Cognizant Engineer shall assess problem or change 
request and assign it for consideration to individual.with appropriate . . 

' qualifications. 

A determination shall be made whether problem requires corrective action, 
whether corrective action requires changes to the baseline configuration, 
and how extensive the modification will be. If modifications are 
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extensive, changes to base1 ine documents such as computer software 
requirements specifications or computer software design descriptions may 
be required, and a "mini-life cycle" may be used with appropriate V&V. 

If no corrective action is needed, SCRjPR is closed o u t  at that point. 

If modification is required, resources are assigned, authority to modify 
the affected software components is granted by the LDUA Control System 
Cognizant Engineer to a designated software engineer, and working copies 
of software to be modified are distributed from the software repository. 
This effort may involve coordination of work among local and off-site 
organizations: for problems involving category A (Standard Commercial) or 
B (Special Commercial) software, the commercial supplier may offer a new 
revision of the software, or may only provide suggested work-arounds; for 
problems involving category C (Existing RTDP) software, any changes may 
require review and approval by a central body that maintains the code for 
the shared community of RTDP users. 

When modifications to software components are complete and verified, an 
ECN is approved and issued for the new versions of the software and any 
affected documents (A single ECN can cover many SCR/PRs). The new 
version of the software is delivered to the Software Custodian who 
introduces it into the software repository, and the LDUA is re-certified 
by validation testing. 

* 

* 

. The SCR/PR is closed out at this point. 

9.2.6 Physical Kedia Control 

different kinds of tapes, discs, etc. used by the computer for storing and 
.,..-. retri,eving software in electronic form (as opposed to printed on paper). 

,:*.:-. Physical media control assures that the stored data or software comes 
from a known and approved source, is traceable to its source, is physically 
retrievable, and cannot be lost or compromised by day-to-day operations or 

Computer Software Media (also simply referred to as Media) is the 

' . .  .::-: ' 
L .. 

r catastrophic events. The provisions of physical media control are: 

. A log shall be kept by the Software Custodian of when software is copied 
??!-onto physical media from the software repository (backup copies are not 
t??<iricl:uded). 

sg;L;:L' I 

Each copy shall be serial-numbered. 

'$$f::Software component identifier 

t4edi.a shall carry a label containing: 
.. .. 

r?i"..- :,Serial number (from the l og )  and date of copy. 

.?'?-~-;..-. Re'jpons i bl e individual /org ani tati on. 

. .-..a3 . <;7.,4 .L 

~ . . , . .. . . .- D ;z . .. . _ .  
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- Initials of Software Custodian 

9.2.7 Configuration Status Accounting And Reporting 

configuration items. The LDUA Control System Cognizant Engineer shall be 
responsible for establishing and maintaining this database. 

A database shall be established for tracking existence and status of all 

10.0 IHPACT LEYELS AND APPROYALS 

The impact level and approval signature requirements for each 
deliverable are given in the table below. The impact level of all LDUA 
software has been determined according to EP-2.1 (Ref Z), Section 5.1, which 
references EP-1.7 (Ref 2) as basis of determination. 
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SOFTWARE DELIVERABLE IMPACT LEVEL/APPROVAL HATRIX 

lomputer 
joftware 
lequi rements 
jpeci f ication 
(CSRS) 

:ompu t er 
Software 
lesign 
lescri pti on 
(CSDO) 

Testing 
Documents 

SW Operation 
Manual 

Technical 
Reference 
Documents 

Cqmputer 
Software 
Description 

V&V Records 

V W  Report 
Prototype 
Software 

LEGEND: 

Impact 
Level 

3SQ 

- 
39 

3SQ 

3 Q. 

3 Q  

39 

39 
3SQ 
4 

I A  

-I- 
% A A 

A ' A  
A A 
- - 

- 

- 
System 
.ead 

A 
A 
- 

cog. 
Yanager 

A 

A 
- 

A = Approve 
R = Review 
PR = Post  Review 
I = Information 
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Software Configuration Index 

1. Software Configuration Index 
2. Software Change Notification List 
3. LDUA Authorized Users List 
4. Controlled Versions List 
5. Minimum Retest Procedure 
6.  Problem Repodchange Request Log 
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Software Change Notification List 
For changes to the SDAS User Interface software notify the following organizations: 

Tank Waste Remediation System 
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. SDAS User Interface Controlled Versions 
Version 

28-Feb-96 
19-Mar-96 
26-Mar-96 

29-Jun-96 

18-Feb-97 

1.0.6 

1.0.7 

Date Authorized uses 
28-Feb-96 Development only of unit 1 
19-Mar-96 Development only of unit 1 
26-Mar-96 Development and Integration testing of unit 1 

Development, Qualification Testing, and Hot Deployment testing of 
29-Jun-96 unit 1 

Development, Qualification Testing, and deployment of unit 1 in 
18-Feb-97 Hanford Tanks 

Development, Qualification Testing, and deployment of unit 1 in 
03-Apr-97 Hanford Tanks 

Development, Qualification Testing, and deployment of unit 1 in 
19-Mar-98 Hanford Tanks 

Lv-vers.xls 2 - 5  0711 5/98 
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SDAS 1.0.7 Minimum Retest Procedure 
Tests the modifications made as a result of resolving Change RequestProblem Report numbers 
55,56,57,58,59,60, and 62. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 

13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 

23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 

32. 

33. 
34. 

Attach console terminals to both the LDUA Arm Level Controller and the GISC CPU. 
Power down the Subsystem controller and then restore power. 
Observe the boot sequence of both computers, watching for errors. 
Verify the correct Position server software is loaded. 
Verify that the Position Server is started and transmits updates. 
Power down the SCS Console and then restore power. 
Observe the SCS Console boot sequence. 
Verify that the correct software of loaded and run automatically. 
Verify that the SGCS software does not terminate due to an error. 
Log onto the SCS Console as oper. 
Start the World Model software from the World Model script icon. 
Check for the correct operation of the addchange EE button, especially with the 
Extended Reach End Effector. 
Check that the collision queue looks reasonable. 
Check for the correct operation of the Locate MDS button. 
Check that the collision queue looks reasonable. 
Check for the correct operation of the Restart button. 
Check that the collision queue looks reasonable. 
Check for the correct operation of the Save World and Load World buttons. 
Check that the collision queue looks reasonable after a Load World operation. 
Login to the oper account on drum and observe that the correct software (TopSDAS and 
VideoSDAS) is loaded automatically. 
Reboot the SDAS Server and observe the boot sequence. 
Verify that the correct software is being loaded by observing the version number printed 
by the boot sequence. , 
Verify that there are no errors printed by the boot sequence. 
Verify that the time is set correctly, including proper daylight savings time. 
Start the TopSDAS software and verify that it connects correctly to the SDAS Server. 
Verify that the Extended Reach End Effector is mounted. 
Verify that LDUA robot position data is available. 
Verify that the correct TIP identification data is being returned. 
Check the operation of the TopSDAS control panel for accessing end effectors. 
Verify that the correct operation of the Extended Reach End Effector control panel. 
Check the operation of the TopSDAS and Error Display control panels for detecting and 
displaying SDAS server error messages. 
Quit the TopSDAS software and verify that it disconnects correctly from the SDAS 
Server. 
Start the VideoSDAS software and verify that it connects correctly to the SDAS Server. 
Check the operation of the VideoSDAS control panel for identifying or specifying end 
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35. 
36. 
37. 

38. 

39. 

40. 
41. 

42. 
43. 

SDAS 1.0.7 Minimum Retest Procedure 
effectors. 
Verify that the correct operation of the video switcher control panel. 
Verify that the correct operation of both video titler control panels. 
Check the operation of the VideoSDAS and Error Display control panels for detecting 
and displaying SDAS server error messages. 
Quit the VideoSDAS software and verify that it disconnects correctly from the SDAS 
Server. 
Login to the oper account on harp and observe that the correct software (GuestSDAS) is 
loaded automatically. 
Start the GuestSDAS software and verify that it connects correctly to the SDAS Server. 
Check the operation of the VideoSDAS control panel for identifying or specifying end 
effectors. 
Verify that the correct operation of the video switcher control panel. 
Quit the GuestSDAS software and verify that it disconnects correctly from the SDAS 
Server. 
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SDAS 1.0.6 Minimum Retest Procedure 
1. 
2. 
3. 
4. 
5 .  
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 

16. 
17. 

18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 

27. 

28. 

29. 
30. 
31. 

Attach console terminals to both the LDUA Arm Level Controller and the GISC CPU. 
Power down the Subsystem controller and then restore power. 
Observe the boot sequence of both computers, watching for errors. 
Verify the correct Position server software is loaded. 
Verify that the Position Server is started and transmits updates. 
Power down the SCS Console and then restore power. 
Observe the SCS Console boot sequence. 
Verify that the correct software of loaded and run automatically. 
Verify that the SGCS software does not terminate due to an error. 
Log onto the SCS Console as oper. 
Start the World Model software from the World Model script icon. 
Connect the real and simulated robots. 
Operate both robots and verify that both robots correctly display the robot positions. 
Check for the correct operation of the force moment sensor. 
Login to the oper account on drum and observe that the correct software is loaded 
automatically. 
Reboot the SDAS Server and observe the boot sequence. 
Verify that the correct software is being loaded by observing the version number printed 
by the boot sequence. 
Verify that there are no errors printed by the boot sequence. 
Start the TopSDAS software and verify that it connects correctly to the SDAS Server. 
Verify that LDUA robot position data is available. 
Verify that the correct TIP identification data is being returned. 
Verify that the correct Cartesian data is being returned. 
Verify that the correct joint data is being returned. 
Verify that the correct operation of the video switcher control panel. 
Check the operation of the TopSDAS control panel for accessing end effectors. 
Check the operation of the TopSDAS and Error Display control panels for detecting and 
displaying SDAS server error messages. 
Quit the TopSDAS software and verify that it disconnects correctly from the SDAS 
Server. 
Login to the oper account on harp and observe that the correct software is loaded 
automatically. 
Start the GuestSDAS software and verify that it connects correctly to the SDAS Server. 
Verify that the correct operation of the video switcher control panel. 
Quit the GuestSDAS software and verify that it disconnects correctly from the SDAS 
Server. 
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SDAS Release Notes 
Version 1.0.6 

This release of the Supervisory Data Acquisition System (SDAS) is a Hanford specific 
release. None of the non-Hanford pieces or features have been tested. Here is the list of 
Change Requests and Problem Reports that have been incorporated into this release. 

:WPR No. Short Descriptive Name 
24 SDAS User Interface crashes frequently 
25 
26 
27 
28 
29 
31 
32 
33 
34 
35 
36 
37 
38 
PO 
49 
52 

Many Opt022 errors on, requires manireboots 
Shorten long (1024 byte) error message buffers 
ChannelList VI name loading hangs from TopSDAS 
Need new control panel for HRSVS #2 
Get frequent busy channel errors from both VCR control panels. 
Error message driver discards error messages 
Provide Opt022 timeout status to SDAS User Interface 
Provide display of Opt022 timeout status to user 
Error on Opto22/ISIO-2 port halts SDAS CPU 
Status lights on VCR control panels no longer work 
Need to remove non-functional control panels 
Titler display of robot position too slow 
Titler #2 doesn't work 
Robot position clientkerver software is not reliable 
HRSVS#2 VI hangs LabVIEW. 
Produce formal release of SDAS software. 

The Following Documents have been modified to reflect the changes to SDAS. 

Document Number Revision Date Document Name 
WHC-SD-TD-OMM-001 2 04/25/97 OPERATION AND MAINTENANCE 

MANUAL FOR THE LDUA SUPERVISORY 
CONTROL AND DATA ACQUISITION 
SYSTEM (LDUA SYSTEM 4200) AND 
CONTROL NETWORK (LDUA SYSTEM 
4400) 

(SDAS) Programmer's Manual 

Device Driver Descriptions 

SNL-LDUA-96-006 VI R2 03/10/97 The Supervisory Data Acquisition System 

SNL-LDUA-96-009 VI RI 04/04/97 The SDAS Programmer's Manual - Appendix A: 
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SDAS USER INTERFACE 
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Software Change Notification List 
For changes to the SDAS User Interface software notify the following organizations: 

Tank Waste Remediation System 
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- SDAS User interface Controlled Versions 

Lv-vers.xls 
3 - 3  
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SDAS 1.0.7 Minimum Retest Procedure 
Tests the modifications made as a result of resolving Change Request/Problem Report numbers 
55,56,57,58,59,60, and 62. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 

13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 

23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 

32. 

33. 
34. 

Attach console terminals to both the LDUA Arm Level Controller and the GISC CPU. 
Power down the Subsystem controller and then restore power. 
Observe the boot sequence of both computers, watching for errors. 
Verify the correct Position server software is loaded. 
Verify that the Position Server is started and transmits updates. 
Power down the SCS Console and then restore power. 
Observe the SCS Console boot sequence. 
Verify that the correct software of loaded and run automatically. 
Verify that the SGCS software does not terminate due to an error. 
Log onto the SCS Console as oper. 
Start the World Model software from the World Model script icon. 
Check for the correct operation of the addchange EE button, especially with the 
Extended Reach End Effector. 
Check that the collision queue looks reasonable. 
Check for the correct operation of the Locate MDS button. 
Check that the collision queue looks reasonable. 
Check for the correct operation of the Restart button. 
Check that the collision queue looks reasonable. 
Check for the correct operation of the Save World and Load World buttons. 
Check that the collision queue looks reasonable after a Load World operation. 
Login to the oper account on drum and observe that the correct software (TopSDAS and 
VideoSDAS) is loaded automatically. 
Reboot the SDAS Server and observe the boot sequence. 
Verify that the correct software is being loaded by observing the version number printed 
by the boot sequence. , 
Verify that there are no errozs printed by the boot sequence. 
Verify that the time is set correctly, including proper daylight savings time. 
Start the TopSDAS software and verify that it connects correctly to the SDAS Server. 
Verify that the Extended Reach End Effector is mounted. 
Verify that LDUA robot position data is available. 
Verify that the correct TIP identification data is being returned. 
Check the operation of the TopSDAS control panel for accessing end effectors. 
Verify that the correct operation of the Extended Reach End Effector control panel. 
Check the operation of the TopSDAS and Error Display control panels for detecting and 
displaying SDAS server error messages. 
Quit the TopSDAS software and verify that it disconnects correctly from the SDAS 
Server. 
Start the VideoSDAS software and verify that it connects correctly to the SDAS Server. 
Check the operation of the VideoSDAS control panel for identifying or specifying end 
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35. 
36. 
37. 

38. 

39. 

40. 
41. 

42. 
43. 

SDAS 1.0.7 Minimum Retest Procedure 
effectors. 
Verify that the correct operation of the video switcher control panel. 
Verify that the correct operation of both video titler control panels. 
Check the operation of the VideoSDAS and Error Display control panels for detecting 
and displaying SDAS server error messages. 
Quit the VideoSDAS software and verify that it disconnects correctly from the SDAS 
Server. 
Login to the oper account on harp and observe that the correct software (GuestSDAS) is 
loaded automatically. 
Start the GuestSDAS software and verify that it connects correctly to the SDAS Server. 
Check the operation of the VideoSDAS control panel for identifying or specifying end 
effectors. 
Verify that the correct operation of the video switcher control panel. 
Quit the GuestSDAS software and verify that it disconnects correctly from the SDAS 
Server. 
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1. 
2. 
3. 
4. 
5.  
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 

16. 
17. 

18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 

27. 

28. 

29. 
30. 
31. 

SDAS 1.0.6 Minimum Retest Procedure 
Attach console terminals to both the LDUA Arm Level Controller and the GISC CPU. 
Power down the Subsystem controller and then restore power. 
Observe the boot sequence of both computers, watching for errors. 
Verify the correct Position server software is loaded. 
Verify that the Position Server is started and transmits updates. 
Power down the SCS Console and then restore power. 
Observe the SCS Console boot sequence. 
Verify that the correct software of loaded and run automatically. 
Verify that the SGCS software does not terminate due to an error. 
Log onto the SCS Console as oper. 
Start the World Model software from the World Model script icon. 
Connect the real and simulated robots. 
Operate both robots and verify that both robots correctly display the robot positions. 
Check for the correct operation of the force moment sensor. 
Login to the oper account on drum and observe that the correct software is loaded 
automatically. 
Reboot the SDAS Server and observe the boot sequence. 
Verify that the correct software is being loaded by observing the version number printed 
by the boot sequence. 
Verify that there are no errors printed by the boot sequence. 
Start the TopSDAS software and verify that it connects correctly to the SDAS Server. 
Verify that LDUA robot position data is available. 
Verify that the correct TIP identification data is being returned. 
Verify that the correct Cartesian data is being returned. 
Verify that the correct joint data is being returned. 
Verify that the correct operation of the video switcher control panel. 
Check the operation of the TopSDAS control panel for accessing end effectors. 
Check the operation of the TopSDAS and Error Display control panels for detecting and 
displaying SDAS server error messages. 
Quit the TopSDAS software and verify that it disconnects correctly from the SDAS 
Server. 
Login to the oper account on harp and observe that the correct software is loaded 
automatically. 
Start the GuestSDAS software and verify that it connects correctly to the SDAS Server. 
Verify that the correct operation of the video switcher control panel. 
Quit the GuestSDAS software and verify that it disconnects correctly from the SDAS 
Server. 
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38 Titler #2 doesn’t work 
40 
49 HRSVS#2 VI hangs LabVIEW. 
52 

Robot position clientlserver software is not reliable 

Produce formal release of SDAS software. 

SDAS Release Notes 
Version 1.0.6 
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SDAS SERVER AND DRIVERS 
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Software Change Notification List 
For changes to the SDAS Server and Drivers software notify the following organizations: 

Idaho National Engineering Laboratory 
Sandia National Laboratories 
Tank Waste Remediation System 
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S D A S  Server and Drivers Controlled Versions 

Sdasvers.xls 
4 - 3  0711 5/98 
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Minimum Retest Procedure 
For changes to the SDAS Server and Drivers software the following tests must be run as the 
minimum: 

1. 
2. 

3 .  
4. 

Reboot the SDAS Server and observe the boot sequence. 
Verify that the correct software is being loaded by observing the version number printed 
by the boot sequence. 
Verify that there are no errors printed by the boot sequence. 
Run the appropriate SDAS User Interface control panels to test the specific features that 
were modified. 
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SPAR LDUA CONSOLE 
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Software Change Notification List 
For changes to the Spar LDUA software notify the following organizations: 

Idaho National Engineering Laboratory 
Oak Ridge National Laboratory 
Sandia National Laboratories 
Spar Aerospace, Ltd. 
Tank Waste Remediation System 
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Spar LDUA Controlled Versions 
~ 

Version Date Authorized uses 
9-Aug-96 9-Aug-96 Development and Qualification Testing testing of unit 1 
13-Aug-96 13-Aug-96 Development and Qualification Testing testing of unit 1 

16-Aug-96 I 16-Aug-96 IDevelopment, Qualification Testing, and Hot Deployment testing of unit 1 I 

SPARVERS.XLS 9/4/96 5 - 3  
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Minimum Retest Procedure 
The Spar LDUA software is composed of the following components: 

1. The LDUA Console software 
2. 
3. 
4. The LDUADiagnostics 
5 .  

The Supervisory Graphics Control Software (SGCS) 
The Subsystem Controller software (SSC or ALC) 

The GISC Application Programming Interface (API) software 

Each component has a unique place in the system and each requires a separate minimum retest 
procedure. 

For changes to the LDUA Console software the following tests must be run as the minimum: 

1. 
2. 
3 .  . 
4. 
5 .  

Power down the Subsystem controller and then restore power. 
Wait for the Subsystem controller boot sequence to complete. 
Logout of the LDUA Console and log back in as oper. 
Verify that the correct software is loaded and run automatically. 
Test the specific features that were modified. 

For changes to the Supervisory Graphics Control Software (SGCS) the following tests must 
be run as the minimum: 

1. 
2. 
3 .  
4. 
5 .  
6.  
7. 
8. 
9. 
10. 
11. 

Power down the Subsystem controller and then restore power. 
Wait for the Subsystem controller boot sequence to complete. 
Power down the SCS Console and then restore power. 
Observe the SCS Console boot sequence. 
Veiify that the correct software of loaded and run automatically. 
Verify that the SGCS software does not terminate due to an error. 
Log onto the SCS Console as oper. 
Start the World Model software from the WorldModel script icon. 
Connect the real and simulated robots. 
Operate both robots and verify that both robots correctly display the robot positions. 
Test the specific features that were modified. 
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Minimum Retest Procedure 
For changes to the Subsystem Controller software (SSC or  ALC) the following tests must be 
run as the minimum: 

1. 
2. 
3. 
4. 
5. 
6.  

7. 
8. 
9. 

Attach console terminals to both the LDUA Arm Level Controller and the GISC CPU. 
Power down the Subsystem controller and then restore power. 
Observe the boot sequence of both computers, watching for errors. 
Verify the the correct ALC software is loaded from the flash EPROM. 
Verify that the ALC software is started and runs without errors. 
Verify that the Position Server software loads and runs without causing errors on either 
computer. 
Verify that the robot can be operated from the pendant. 
Verify that the robot can be operated from the LDUA Console. 
Test the specific features that were modified. 

For changes to the LDUA Diagnostics software the following tests must be mn as the minimum: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Attach console terminals to the LDUA Arm Level Controller. 
Power down the Subsystem controller and then restore power. 
Observe the boot sequence of the ALC, watching for errors. 
Verify the the correct ALC software is loaded from the flash EPROM. 
Verify that the ALC software is started and runs without errors. 
Interupt the boot sequence during the systemup countdown sequence. 
Run the lduaDiag routine. 
Test the specific features that were modified. 

Changes to the GISC Application Programming Interface (API) software are really changes 
to both the Subsystem Controller software (SSC or  ALC) and the Position Server software. 
The minimum retest procedure for each of these two software packages must be run. 
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LDUA POSITION CLIENTEERVER 
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Software Change Notification List 
For changes to the Position Client & Server software notify the following organizations: 

Idaho National Engineering Laboratory 
Sandia National Laboratories 
Tank Waste Remediation System 
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SCS Position Controlled Versions 
Version 

1.0.0 

1.0.lb 

Date Authorized uses 
06-Aug-96 Development and Integration testing of unit 1 

Development, Qualification Testing, and Hot Deployment testing of 
14-Aug-96 unit 1 

Merged with SDAS Server software as of release 2/18/97 - 

Poserv.xls 02/26/97 6 - 3  
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Minimum Ret est Procedure 
For changes to the Position Client & Server software the following tests must be run as the 
minimum: 

1. 
2. 
3.  
4. 
5. 

6.  
7. 
8. 

9. 

10. 
11. 
12. 
13. 

Attach console terminals to both the LDUA Arm Level Controller and the GISC CPU. 
Power down the Subsystem controller and then restore power. 
Observe the boot sequence of both computers, watching for errors 
Verify the the correct Position server software is loaded. 
Verify that the Position Server is strated and waits for a connection from the Position 
Client. 
Reboot the SDAS Server and observe the boot sequence. 
Verify that the correct Position Client s o h a r e  is being loaded. 
Verify that the Position Client software starts and connects to the Position Server 
software. 
Run the TopSDAS control panel software and verify that LDUA robot position data is 
available. 
Verify that the correct TIE' identification data is being returned. 
Verify that the correct Cartesian data is being returned. 
Verify that the correct joint data is being returned 
Test the specific features that were modified 
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WORLD MODEL 
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Software Change Notification List 
For changes to the World Model software notify the following organizations: 

Sandia National Laboratories 
Tank Waste Remediation System 
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Version 
08-Aug-96 

21-Aug-96 

19-Feb97 

06-Mar-97 

03-Apr-97 

13-JuI-98 

Date Authorized uses 
08-Aug-96 Development and Qualification Testing testing of unit 1 

Development, Qualification Testing, and Hot Deployment testing of 
21-Aug-96 unit 1 

Development, Qualification Testing, and deployment of unit 1 in tanks 
19-Feb97 T-106 and AX-104 

Development, Qualification Testing, and deployment of unit 1 in tanks 
06-Mar-97 T-106 and AX-I04 

Development, Qualification Testing, and deployment of unit 1 in tanks 
03-Apr-97 T-106 and AX-I04 

Development, Qualification Testing, and deployment of unit 1 in tanks 
13-Jul-98 T-106 and AX-104 

Wm-vers.xls 0711 5/98 7 - 3  
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Minimum Retest Procedure 
For changes to the World Model software the following tests must be run as the minimum: 

1. 
2. 

Restart the World Model software from the WorldModel script icon. 
Test the specific features that were modified. 
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SOFTWARE CHANGE NOTIFICATION 
LIST 
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Software Change Notification List 
The contact information for each organization is listed below: 

Organization 

'daho National Engineering Laboratory 

3ak Ridge National Laboratory 

Sandia National Laboratories 

Spar Aerospace, Ltd. 

Tank Waste Remediation System 

Contact Information 

3al Christianson 
,525 Fremont Avenue MS 3710 
dah0 Falls, ID 83402 
:208) 526-3653 voice 

:al2@inel.gov 
:208) 526-4366 FAX 

Bany Burks 
Box 2008 Bldg. 7601 MS 6304 
3ak Ridge, TN 37831-6304 
:423) 576-7350 voice 

burksbl@oml.gov 
:423) 576-2081 FAX 

Diane Schafer Callow 
Box 5800 MS 1176 
Albuquerque, NM 87185-1176 
(505) 844-2377 voice 

dmschafC2isrc.sandia.gov 
(505) 845-7080 FAX 

~ 

Brian Hill 
9445 Airport Road 
Brampton, Ontario L6S4J3 
(905) 790-4473 voice 

bhill@spar.ca 

Geoffrey A. Barnes 

Richland, WA 99352 
(509)376-2241 voice 

geoffrey-a-bames@rl.gov 

(905) 790-4430 FAX 

BOX 450 B4-51 

(509)372-0504 FAX 
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LDUA SOFTWARE CHANGE 
REQUESTPROBLEM 

REPORT LOG 
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LDUA 
SOFTWARE CUSTODIAN'S 

NOTEBOOK 
LDUA-SCN-97 - 001 

LDUA Software Change Request/Problem Report Log 

The f o l l o w i n g  CR/PR sheets were l o s t  by PNNL and are no t  included i n  t h e  log 

#26 SDAS Server Resolved 04/03/97 Shorten long (1024 by te)  e r r o r  
message b u f f e r s .  

#27 SDAS User I n t .  Resolved 04/03/97 ChannelList V I  name load ing  hangs 
from TopSOAS . 

#31 SDAS Server Resolved 04/03/97 Er ror  message d r i v e r  discards e r r o r  
messages. 

#32 SDAS Server Resolved 04/03/97 Provide Opt022 t imeout s t a t u s  t o  

#33 SOAS User I n t .  

SDAS User I n t e r f a c e .  

Provide d i s p l a y  o f  Opt022 t imeout 
s ta tus  t o  user.  

Resolved 04/03/97 

#36 SDAS User I n t .  Resolved 04/03/97 Need t o  remove non- func t iona l  
c o n t r o l  panels.  
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LDUA SOFTWARE CHANGE REQUEST I PROBLEM REPORT LOG 

ICWPRl Software I ReDort I Current IResolvedI 1 

41 I World Model I 01/27/97 I Resolved I 02/19/97 IForce Moment Sknsor. 
I I I tAllow the user to specify that there is NO end 

42 I World Model I 01/27/97 I Resolved I 01/30/97 leffector on the arm. 
43 I World Model 1 01/27/97 I Resolved I 01/30/97 IAllow the user to delete a piece of In-Tank Harware 

Crprlist.xls 9 - 3  
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LDUA SOFTWARE CHANGE REQUEST / PROBLEM REPORT LOG 

:WPR Software Report Current 
No. Name Date Status 

Resolved 
Date Short Descriptive Name 

I I Truck azimuth entered into LDUA Console and 

56 I World Model I 02/10/98 I Resolved I 03/19/98 Iscoops. 
57 ISDAS User Int 1 03/05/98 1 Resolved I 03/19/98 ISDAS User Interface crashes frequently. 

18 IEREE control Dane1 durnos sarnole when ooened. 

44 
45 

World Model 1 01/27/97 Resolved 01/30/97 World Model differ by 180 degrees. 
World Model I 01/27/97 Resolved 01/30/97 Add capability to save multiple configurations. 

Collision check real robot as well as simulation I 

I I I I ISDAS User Interface still crashes freouentlv (see I 

53 

54 
55 

Crprlist.xls 

SDAS Server 03/11/97 Defered from flash RAM. 

There are simulated AX-104 Air Lift Circulators in  all 
Cold Test Facility models. Remove them from the 

World Model 04/03/97 Resolved 04/03/97 CTF model and leave them in the CTF+ALC model. 
SDAS User Int 07/15/97 Resolved 03/18/97 Add a extended reach end effector control panel. 

Add a extended reach end effector with sampling 
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59 
60 

SDAS User Int I 03/05/98 1 Resolved 
SDAS Server I 03/05/98 I Resolved 

SDAS User Int I 03/05/98 I Resolved 

03/19/9 ,~ 
03/19/98 ISDAS error reports are usually off by one hour 
03/19/98 ]Want titler to clear screen on exit 
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Change Request and Problem Report 

3 .  CR/PR Type: [ 1 Change Request [ I Problem Report 

Requested Completion Date: 

4 .  Description C Justification if Change Request: 

5 Submitcer's Priority $1 High [cj Medium & Low 
6. Change Auchority: Dare: 

[ ] Accept [ ] Modify [ 1 Reject [ 1 Defer Until: / / 

7. Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

3 .  Software/Docurrents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: 
Cognizant Manager: 
CR/PR Preparer: 
Design Authority: 

Date: 
Date: 
Date: 
Date: 
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Change R e q u e s t  and P r o b l e m  R e p o r t  

CR/PR Number: 1 
1. Software Id. (Name) : Rev: 

System Name: 

2.  Prepared by: Date: 

3 .  CR/PR Type: [ ] Change Request [a Problem Report 
Requested Completion Date: 

4. Description & Justification if Change Request: 

The “LduaHomeToZero” command from the pendant, and the “unstow” command, both 
have a problem if there is an existing autosequence in the buffer. The 
“LduaHomeToZero” command causes the preexisting sequence to execute, the ‘‘unstod‘ 
command apparently just fails to do anything until the motion is aborted. 

5 Submitter’s Prioricy [XI High [ ] Medium [ I Low 

6. Change Authority: Date : 
[ I Accept [ I Modify [ I Reject [ I Defer Until: / / 

7 .  Assigned to: 

8.  Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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Change Request and Problem Report 

CR/PR Number: 

1. Software Id. (Name) : Rev: 

Syscem Name: 

2. Prepared by: Date: 

3. CR/PR Type: [ I Change Request [XI Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

\ 
The shoulder yaw joint position was observed to be -360 degrees in error: i.e. actual 
position was 11  8 degrees and the indication was -242 degrees. Is there a flaw in the 
software? 

5 Submitter's PrioriEy [& High [ 1 Medium [ 1 Low 

6. Change Authority: Date:- 
[ I Accept [ J Modify [ 1 Reject [ ] Defer Until: / / 

I .  Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or P4 is Resolved. 

Cognizanc Engineer: Date: 
Coqnizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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Change Request and Problem Report 

CR/PR Number: 3 
1. Software Id. (Name) : Rev : 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR Type: [)01 Change Request [ I Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

The file dialogs for reading and writing autosequence files are hard to use The width of 
the fields that display path and file names need to be much wider -we are only getting the 
first few characters in some cases and can't read the whole file or path name Also, it does 
not seem possible to navigate up/down the directory structure by just clicking on entries in 
the list fields 

5 SuDmitter's Priority [,kJ High [ I Medim [ 1 Low 

6. Cnange Autnority: Date: 
[ ] Accept [ 1 Modify [ ] Relect [ ] Defer Until: / / 

I .  Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9. Sofcware/Documents Affected: 

10. ?-pprovals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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Change Request and Problem Report 

CR/PR Number: 

1. Software Id. (Name) : Rev : 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR T y p e :  [ I Change Request [ I Problem Report 4 
Requested Completion Date: 

4. Description & Justification if Change Request: 

The VPM will go to -55 1.6 inches, but an autosequence will only accept -549 as a 
maximum value. 

5 Submitter's Priority [b(l High [ I Medium [ I Low 

6.. Change Authority: Date: 
[ 1 Accept [ ] Modify [ ] Reject [ ] Defer Until: / / 

7 .  Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

I 10. Approvals Indicate CR is Complete or Pi? is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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Change R e q u e s t  and P r o b l e m  R e p o r t  

CR/PR Number: 5 
1. Software Id. (Name) : Rev: 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR Type: )b Change Request [ I Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

There should be an “Acknowledge All” button for errors and warnings (especially 
warnings). Sometimes the system spews out quite a few messages and acknowledging 
them one by one is a real pain. 

5 Submitter‘s Priority &!I H i q n  [ I Medium [ 1 Low 

6. Change Authority: Date : 
[ 1 Accept [ I Modify [ I Reject [ J Defer Until: / / 

I. Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer : Date: 
Design Authority: Date: 

9 - 1 0  
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Change Request and Problem Report 

CR/PR Number: 6 
1. Software Id. (Name) : Rev: 

System Name: 

2. Prepared by: Date : 

3 .  CR/PR Type: [ ] Changs Request [y:] Problem Report 

Requested Completion Cate: 

4 .  Description & Justification if Change Request: 

There is a problem with the SGCS software whenever the Real robot and the Simulation 
robot have their LLTI connection active at the same time. Whenever the Real robot is 
connected, the Simulation robot flies apart. We have a temporary work around. E w e  
disable the production of deflection compensation packets in the IGRP shared library, the 
problem goes away. The problem may be in the Spar code or in the IGRIP code, or both. 
We are suspicious of a particular section of the deflection compensation packet stuffing 
code. It appears to be off by one joint. 

5 Submitter's Prioricy [ ] High [;!I Medium [ 1 Low 

6. Change Authority: Date: 
[ ] Accept [ 1 Modify [ ] Reject [ 1' Defer Until: / / 

7 .  Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9.  Software/DocLnents Afficted: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date : 
Design Authority: Date : 
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Change Request and Problem Report 

1. Software Id.(Name): Rev: 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR Type: [.',I Change Request I Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

Autosequence files should allow comments to be inserted (it is not necessary to modify to 
the autosequence dialog screens to display these comments or to enter them - we can use 
an external text editor for that). 

5 Subnitter's Priority [ 1 High [?;';! Medium [ ] Low 

6. Change Authority: Bate: 
[ I Accept [ 1 Modify [ 1 Reject [ ] Defer Until: / / 

7 .  Assigned to: 

8 .  Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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Change Request and Problem Report 

CR/PR Number: % 
1. Software Id. (Name) : Rev: 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR Type: [XI Change Request [ 1 Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

It would be nice to have a canned “LDUA home joints to zero” command on the LDUA 
Console, or at least a button on the joint autosequence dialog screen that set all the joint 
values in the edit line to zero (we have to re-zero the LDUA joints every time the we want 
to move the VPM, and the LDUA has gone into the lock mode while inside the VPM). 

5 Submitter‘s Priority [ I High &I Medium [ ] Low 

6. Change Authority: Date: 
[ I Accept [ I Modify [ I Reject [ I Defer Until: / / 

7 .  Assigned to: 

8 .  Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 

9 - 1 3  



IINF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 9 
1. Software Id. (Name) : Rev : 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR Type: [ ] Change Request [ ] Problem Report K 
Requested Completion Date: 

4. Description & Justification if Change Request: 

Display should indicate when the position data is not valid, for example, before purge 0% 
or when LDUA is limped. 

5 Submitter's Priority [ ] High [$I Medium [ I Low 

6. Change Authority: Date : 
[ ] Accept [ ] Modify [ 1 Reject [ 1 Defer Until: / / 

I .  Assigned to: 

8 .  Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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Change Request and Problem Report 

CR/PR Number: / o  
1. Software Id.(Name): Rev : 

System Name: 

2.  Prepared by: Date: 

3. CR/PR Type: [)l] Change Request [ ] Problem Report 

Requested Campletion Date: 

4. Descriptioc & Justification if Change Request: 

Warning and Error messages should identify which specific joint is at faulted or affected. 
Sometimes it is easy to tell which one is meant by other system indications, and sometimes 
it is not. 

5 Submitter's Priority I Hiqh [)O Medlum [ ] Low 

6 .  Change Authority: Date: 
[ 1 Accept [ I Modify [ I Reject [ I Defer Until: / / 

I .  Assigned to: 

8. Solution Coments Cost/Schedule Estimate: / 

9 .  Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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Change Request and Problem Report 

CR/PR Number: / I  
1. Software Id. (Name) : Rev : 

System Name: 

2.  Prepared by: Date: 

3 .  CR/PR Type: [XI Change Request [ ] Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

Warning and Error message numbers should be displayed as part of the messages on the 
LDUA Console (it is presumed that the numbers given in the Spar Software Manual for 
pendant error codes would be suitable for this). This provides a concise, unambiguous 
way to reference messages, and to look up corrective actions in the operating manual. 

5 Submitter's Priority [ ] High [$,!I Medium [ 1 Low 

6. Change Authority: Date : 
[ ] Accept [ 1 Modify [ ] Reject [ ] Defer Until: / / 

7 .  Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PII is Resolved. 

Cognizant Engineer: Date : 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 

9 - 1 6  



HNF-3223, Revision 0 

Change Request and Problem lieport 

CR/PR Nwker: l a  
1. Software Id. (Name) : Rev: 

System Name: 

2. Prepared by: Dare : 

3. CR/PR Type: [/J Change Request [ 1 Problem 35port 

Requested Completion Date: 

4. Description & Justification if Change Requesr: 

There should be an “are you sure you want to do this” dialog pop up that appears when 
the “Purge Off button is pushed. This pop up should explain that the LDUA will 
unconditionally go limp if the command is issued, and it should allow the operator to 
cancel. 

5 Submitter’s Triorirry [ ] Hiqh [:Q’ Mcci.~jn [ I Low 

6. Change Authority: Date:- 
[ I Acceprr [ ] Modify [ I Reject [ 1 Defer Wcil: / / 

I .  Assigned to: 

e .  Solution Ccmments Cost/Schedule Estimate: / 

9 .  Software/Docvments Affected: 

10. Asprovals Indicate CR is Complete or PR is Rcsolved. 

CognizanL Engineer: Date : 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date : 
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Change Request and Problem Report 

CR/PR Number: 13 
1. Software Id. (Name) : Rev : 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR Type: [YJ Change Request [ I Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

The "Stow" and "Unstow" buttons should be moved to the LDUA screen, or there should 
be a status indicator added to their present location to give the operator some feedback 
that the command has been accepted and is in progress. Presently, the only way to tell is 
to pop back to the LDUA screen, which is awkward. Progress messages during the 
stow/unstow process would be nice also - some of the other commands have them. 

5 Submitter's Priority [ 1 High [h] Medium [ I Low 

6. Change Allthority: Date: 
[ I Accept [ I Modify [ I Reject [ I Defer Until: / / 

7 .  Assigned to: 

8 .  Solution Comnents Cost/Schedule Estimate: / 

10. Approvals Indicate CR is Comglete or PR is Resolved. 

Date: 
Date: 

Cognizant Engineer: 
Cognizant Manager: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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HNF-3223, Revision 0 

Change Request and Problem Report 

1. Software Id 

System Name 

2. Prepared by 

3. CR/PR Type: 

CR/PR Number: l y  
(Name ) : Rev : 

Date: 

[ 1 Change Request [)(I Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

The select VPM axis command fails intermittently from pendant when W M  is at top 
position. 

5 Submicter's Prloricy [ ] Hiqh [)C] Medlum [ ] Low 

6. Change AuEhority: Date: 
[ 1 Accept [ 1 Modify [ 1 Reject [ 1 Defer Until: / / 

7 .  Assigned to: 

8. Solutlon Comments Cost/Schedule Estlmate: / 

3 .  Software/Documents Affected: 

10. E.pprovals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date : 

9-19 



HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 15 
1. software Id. (Name) : Rev : 

Sys tem Name : 

2. Prepared by: Date : 

3 .  CR/PR Tqrpe: [$J Change Request [ I Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

It is highly desirable to be able the change the VPM tube sequence while the VPM is 
deployed, Presently, the VPM must be stowed in order to do this. 

5 Submitter's Priority [ I Hiqh [A] Medium [ I Low 

6. Change Authority: Date: 
[ ] Accept [ ] Modify [ I Reject [ 1 Defer Until: / / 

I .  Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9.  

10. 

Software/Documents Affected: 

Rpprovals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer:- 
Cognizant Manager: 
CR/PR Preparer: __ 
Design Authority: __ 

Date: 
Date: 
Date: 
Date: 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: /,6 
1. Software Id. (Name) : Rev: 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR Type: [ I Change Request [ I Problem Report h 
Requested Completion Date: 

4. Description L Justification if Change Request: 
It would enhance safety when operating in the diagnostic mode to have a display that 
showed the net distance between the inner and outer VPM tubes so that the operator can 
avoid unwinding the winches. This display could be a single live number With upper and 
lower limits displayed, or it could be two live numbers with one number representing the 
margin from the lower limit and the other number representing the margin from the upper 
limit (0 would mean at the limit, positive numbers would mean safe clearance, negative 
number would mean improper clearance). 

5 Submitter's Priority [ 1 High &I Medium [ ] LOW 

6. Change Autnority: Date: 
[ I Accept [ 1 Modify [ 1 Reject [ I Defer Until: / / 

I .  Assigned to: 

0 .  Solution Comments Cost/Schedule Estimate: / 

9 .  Software/Docunents Affected: 

10. A2provals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Nmber: /7 
1. Software Id. (Name) : Rev: 

System Name: 

2.  Prepared by: Date: 

3 .  CR/PR Type: [p Change Request [ ] Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

There should be an “are you sure you want to do this” dialog pop up that appears when 
the purge mode is changed from flammable to non-flammable tank mode. This pop UP 
should explain the seriousness of issuing this command, and it should allow the operator 
to cancel. 

5 Submitter’s Priority [ I High [ 1 Medium 

6. Change Acthoricy: Date:- 
[ I Accept [ I Modify [ I Reject [ I Defer Until: / / 

1. Assigned to: 

8 .  Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. A?provals indicate CR is Complete or PR is Resolved. 

Date: 
Date: 

Cognizant Engineer: 
Cognizant Manager: 
CR/PR Preparer: Date: 
Design Authority: Date: 



HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: I 8 
1. Software Id. (Name) : Rev: 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR Type: [)O Change Request [ I Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

The announcement of singularity problems during joint mode moves is generally perceived 
as a nuisance rather than an aid. 

5 Submitter’s Prioricy [ I Hign [ ] Medium [,)$ Low 

6. Change Authority: Date: 
[ I Accept [ 1 Modify [ I Reject [ I Defer Until: / / 

7 .  Assigned to: 

8. Solution Comnents Cost/Schedule Estimate: / 

9. Sofcuare/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 

9 - 2 3  



HNF-3223. Revision 0 

Change Request and Problem Report 

CR/PR Number: 19 
1. Software Id. (Name) : Rev: 

System Name: 

2.  Prepared by: Date: 

3. CR/PR Type: [)$ Change Request [ I Problem Report 

Requested Completion Date: 

4. Description L Justification if Change Request: 
There should be two new indicators for each LDUAjoint to indicate that the joint is 
enabled to move: the first indicator would tell that the joint was clear of the VPM outer 
tube and the second indicator would tell that the joint was clear of the riser. Presently, the 
system just refuses to move the joint if it is inhibited by one of these interlocks, and 
operator must guess why based on messages that list several possibilities without 
specifying a particular one. 

5 Scbmitcer's Priority [ 1 High [ I Medium [>c! Low 
6 .  Change Authority: Date : 

[ I Accept [ ] Modify [ ] Reject [ ] Defer Until: / / 

I. Assigned to: 

8 .  Solution Comnents Cost/ScheduSe Estimate: / 

9. Software/Docuiients Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CRfPR Preparer: Date: 
Design Authority: Date: 

9 - 2 4  



HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Nunber: x' 
1. Software Id. (Name) : Rev: 

System Name: 

2. Prepared by: Date : 

3 .  CR/PR Type: [ ] Change Request [ 1 Problem Reporr: ic 
Requested Completion Date: 

4. Description & Justification if Change Request: 

[The home LDUA command (from the pendant) appears not to work when the VPM 
housing is tilted to 5 degrees from vertical.] 

5 SubmiKter's Priority [ I High [ I Medim 1x1 Low 

6. Change AuthoriKy: Date: 
( 1 Accept [ ] Modify [ ] Reject [ I Defer Until: / / 

7 .  Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Eqprovals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 

9-25  



ImF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 2.1 
1. Software Id. (Name) : Rev : 

System Name: 

2.  Prepared by: Date: 

3. CR/PR Type: [ ] Change Request [K] Problem Report 
Requested Completion Date: 

4. Description & Justification if Change Request: 
An end effector cannot be mounted with the VPM in outerhnner sequence because the 
indentations on the LDUA TIP are covered by the bottom ofthe outer tube - the TIP does 
not stick out far enough. 

5 Submitter's Priority [ 1 High [ 1 Median Low 

6.  Change Authority: Date: 
[ 1 AccepL [ 1 Modify [ 1 Reject [ ] Defer Until: / / 

7 .  Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9. Softwsre/Documents Affected: 

10. .kpprovals Indicate CR is Complete or Pil is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 

9 - 26 



IWF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: xk 
1. Software Id. (Name) : Rev: 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR Type: [)(j Change Request [ 1 Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

[A general comment It is a better interface practice to gray out commands/controls that 
are invalid in a particular state At present, commands/controls are only grayed out for 
supervisor/operator login 3 

5 Submiccer's Priority [ I High [ I Medium [j] Low 

6. Change Authority: Date: 
[ ] Accept [ ] Modify [ I Reject [ I Defer Until: / / 

7 .  Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9 .  Software/Documents Affected: 

10. A??rovals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date : 
CR/PR Preparer: Date: 
Design Authority: . Date: 
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HNF-3223, Revision 0 

' Change Request and Problem Report 

CR/PR Number: 23 
1. Software Id. (Name) : Rev: 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR Type: [ 1 Change Request [ 1 Problem Report 

Requested Completion Date: 

4. ~ ~ ~ c r i p t i o n  & justification if Change Request: 
It would be better to offer the operator the option (perhaps by means of a pop up dialog) 
to have the LDUA joints automatically homed to zero when a VPM move is commanded, 
but fails because the LDUA joints are not at zero position. This situation occurs 
frequently under normal operation because the LDUA joints move off zero when the 
LDUA locks. It is a pain to have to go into joint autosequence and zero them every time 
before moving the VPM. 

5 Submitter's Priority [ ] High [ 1 Medium [ 1 L O W  

6. Change Authority: Date: 
[ 1 Accept [ 1 Modify [ ] Reject [ ] Defer Until: / / 

I .  Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 

9 - 28 



HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Nunber: ay 
1. Software Id. (Name) : sbd8 u=f In+? Rev: 

System Name: /'hL/& *J .- f #,/ 
2. Prepared by: 

3 .  CR/PR Type: [ YChange Request [XI Problem Repor/ 
Date: 1 // 51 7 7 

' i  

Requested Completion Date: 

4. Description & Justification if Change Request: 

5 Submitter's Priority [VI High [ 1 Kecim [ 1 Lcw 

Date: $/%<h7 
[ ] Defer U til 

-- 
7 .  Assigned to: J k  k-//k 

10. P-pprovals Indicate CR is Complete or PR is Resolved. - 
Cognizant Engineer: 4 6 0  , Date: ,/,I ? 7  
Cognizant Manager: D a t e : w  

Design Authority: Date: ///,-7 
CR/PR Preparer: Date: 07 

-/ 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/?i? Number: 25 
1. Software Id. (Name) : 2 DA 5 s e r v e r  Rev: 

System Name: LbL1,? dp,f & /  

2. Prepared by: $i 7 P h  Date: ///5/77 

S e r v e r  has q Y f D  2 2  -.cxm?A A lLo.ted d 

U 
3. CR/?R Type: [ I Change Request Problem Report 

Requested Completion Date: 

4 .  Description & Justification if Change Request: 

re L L L V ~ S  s e u e d  rebods s f r s  clear J e r r o r s .  = %  

5 Sumutter‘s Priority [R High [ 1 M e d i d m  [ ] LOW 

6. Change Aurhoricy: Date : %/z J/k’ 
[,& Accept [ 1 Mo&q&t [ ] Defer Until: / / 

7 .  ?.ssigned to: 

8 .  Solution Comments Cost/Schedule Estimate: / 

7)- z// /K 

10. S-Fprovals Indicate CR is C e l e t e  or PR is Resolved. 

Cognizant Date: 2/a?h7 

Design Authority : ~4’-&~:,/ 
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HNF-3223, Revision 0 

This page intentionally left blank. 

CP/PR sheet was lost. 
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HNF-3223, Revision 0 
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CP/PR sheet was lost .  
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/?;i Nwber: 2% 
1. Software Id. (Name) : %D#s &d Rev: 

L. 'bud L J ~ ; ' ~  #/ System Name: d 
2. Prepared by: TYfA Date: //,5/?7 
3 .  CR/PR Type: C'nange Request [ I Problem Report 

Requested Completion Date: 

5 Submitter's Priority High [ : Medium [ I Low -.. 

10. P-pprovals Indicate CR i s m l e t e  or 3. is Resolved. 
1 ,  

Cognizant Engineer: / 
c o gn 1 z a n t Man age rMD&!,,, v.--/ 
CWPR Preparer: , -- , . .  
Design Authority: - .2., ~ 

E;;*- 
Date: ,,), rT-, 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 27 
Rev: 1. Software Id. (Name) : s be35 SJ-,,&~ 

System Name:Jh i;,4 i/.LCf &,/ 

3 .  CX/PR Type: [< Change Request 

2 .  Prepared by: G!t!% Date: i / i 5 / ? 7  

Requested Completion Date: 

4. Description & Justification if Change Request: 

-_ - -  

5 Submitter's Priority [ 1 High J& Medium [ ] Low 

6 .  Change Authority: Date: $/y/7/ [ B  Accept [ I Mbdify [ I Reject [ I Defer u ti - 

9, Software/Documents Affected: 

10. A>provals Indicate CR is m e t e  or P 3  is Resolved. 

Cognizant Engineer: 1/2 / 
Cognizant Manager: 
C W P R  Preparer: 
Des i gn Authority : u!AL&4A/ Date: 
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HNF-3223, Revision 0 

1 

2 

3 

Change Request and Problem Report 

CR/PR Number: 30 
Software Id. (Name) : sa#!r 
System Name: 

Prepared by: dc @$$?A 
Rev : 

Date: / a 
CR/PR Type: [ ] Change Request [ Problem Report 

Requested Completion Date: 

5 Submitter's Driority 

6. Change Authority: Date: 
[ I Accept [ I Modify [ ] Reject [ I Defer Until: / / 

7 .  Assigned to: 

8. Solution Coments Cost/Schedule Estimate: / 

9 .  Software/Documents Affected: 

10. Approvals Indicate CR is Complete o r  PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Dreparer: Date: 
Design Authority: Date: 

9 - 3 5  
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This page intentionally left blank. 

CP/PR sheet was lost. 
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HNF-3223, Revision 0 

This page intentionally left blank. 

CP/PR sheet was lost. 
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HNF-3223, Revision 0 

This page intentionally left blank.  

CP/PR sheet was lost. 
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HNF-3223, Revision 0 ,. -.--.-_ . 

@fmVA!LA BLE 
Change Request and Problem Report 

I--- c.'! 
CR/PR Number: <'> 1 - . c\, r-- / 

1. Software Id. (Name) : >.>;:> ' Y G ' C  - \ .  >, 0 r Rev: 
System Name: - i;d &!- f .&/ 

I .  
I .  

2.  Prepared by: Date: /; :?,,/ :a 7 
I - -  f i  !i 

3. CR/PR T y p e :  [ ] Change Request ['@ Problem Report 

Requested Completion Date: 

5 Submitter's Priority [b Sigh [ ] Medium [ I Low 

10. Approvals Indicate CR is Com lete or PR i s  Resolved. 

Cognizznt Engineer: 4&v,J ($, Date: 
Cognizant Manager: Date: t 2 . 3 ;  ? 
CR/PR Preparer: M y ,  Date: - 
Design Authority: Date: {/;/q~ 
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1. 

2 .  

3 .  

4 .  

EINF-3223, Revision 0 

Change Request and Problem Report  

- 
CR/PR Number: 55 

Software Id. (Name) : sb4.s (,(cer (n+-f Rev: 

System Name: h,& u>,/,;c #/ 
?repared by: a< y o b / D f i  
CR/FR Type: ['I Change Request [b?J Problem Report 

Requested Completion Date: 

r k  Date: //2..$/97 

__ -. . -  

5 Scbmitrer's Priority [ I Xigh $Q Medium [ I LOW 

6. Change Authority: Date: ~ / 7 / i . :  
[)o Accept [ I M6dify [ ' I  geject [ I Defer Unti 

10. Approvals Indicate CR is Complete o r  PR is Resolved. - 
Cognizant Engineer 
Cognizant Xanager: 
CR/PR Preparer: 
Des 1 gn Authority : /,-&'Z+,& & Date: 

9 - 4 0  



ENF-3223, Revision 0 

This page intentionally left blank.  

CP/PR sheet was lost. 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 3 7 
1. Software Id. (Name) : Rev : 

Date: / /? , f /?  2.  Drepared b y : b  

3 .  C W F R  Type: ( 1 Change {equest &I Problex Report 

System Name: LDI/A L ! d * f # /  

Requested Completion Date: 

4 .  Description & Justiflcatlon if Change Request: 

-- 

5 SubmiKcer’s Priority 0 iiigh [ j Medium [ 1 LOW 
v\ 

6. C‘ nge Authority,& ‘ k Date: a / ( z c k /  [x Accept [ ] Modify<’<t [ ] Defer U tll 

10. Psmrovals Indicate CR is Complete or PR is Resolved. _ -  
Cognizanc Engineer: &%= 
Cognizant Manager;-LJd,,,.,F / 
CR/PR Dreparer: , 7  , Date: 
Design Authority: 5 >;‘> 4 ‘-, />/ 

L_ / /  

9 - 4 2  



HNF-3223, Revision 0 

Change Request and Problem Report 

Number: z& 
1. Software Id. (Name) : 5/jA< &,, oA$Q ' Rev: 

System Name: j $& . I  ()p I f  e/ 
2.  Prepared by: k @ g A  /KY& Br@& Date:+ I /  / 
3. CR/PR Type: [ ] Change Request Problem Report 

Requested Completion Date: 

4. Description 6 Justification if Change Request: 

5 Susmitter's Priority f l  High [ j Meaim [ ] Low 

10. Approvals Indicate CR is C m l e t e  or PR is Resolved. 

Cognizanr: 
Cogr,izant Manager: 
CR/PR Preparer: 
Des 1 gn Authority : 

, .  Date: 
Date: J/>,ld&/ 

9 - 4 3  



HNF-3223, Revision 0 

Change Request and Problem Report 

R/PR Number: 37 
1. Software Id. (Name) : Rev: 

System Name: 

2. Prepared by: 

3 .  CR/PR Type: [@ Change Reqdest [ ] Problem Report 

Date: [/b.l/T 7 
I 

Requested Completion Date: 

4 .  Description & Justification if Change Request: 

5 Submitter's Priority [b<j High [ I Medium [ 1 LOW 

6. Change A u t h o r i t y A w /  Date: 

I .  Assigned to: T E  k-//C 'sk&& 
8. Solution Comments Cost/Schedule Estimate: / 

[)Q Accept [ ] Modify [ ] Reject [ 1' Defer Until 

C?d$?& hX-]QL] A . & / ; ~ d & / m . ~ & r ' . y  

10. An-pprovals Indicate CR is m t e  or PR is Resolved. 

Coqnizant Engineer: 
Cognizant Manager ; 4 / o > a  
CR/PR Preparer: YXk., , ,, 
Design Authority: fl.x ,+/de Date: f/!yF7 
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HNF-3223, Revision 0 

Change Request and Problem Report 

1. Software Id. (Name) : 

2.  Prepared by: 

3. CR/PR Type: [ !Change Request [b Froblem Report I / "  

Requested Completion Date: 

4. Description & Justificatioh if Change Request: 

- -. 

5 Submiccer's Priority @ High [ j Medium [ I i o w  

6. Change Authority/& . Date: 2$(2/A7 
I .  Assigned to: T E  E//i 
[p Accept [ I Modify [ (&d[ I Defer Until: / / 

-. ' 9 /\ 

,) 
Cognizant Engineer: v& / 
Cognizant Manager ;4~d+,,,~~=/ 
CR/PR Preparer: 96s 
Design Authority: vfi K2.2 



HNF-3223, Revision 0 

Change Request and Problem Report 

C /PR Number: 

1. Software Id. (Name) : ufi r /e. ' j v  I b Qd Rev: 

System Name: &)dfi (,A, / , ' f  &/ 
2. Prepared by: Date: l /~? /Q7 

/ I  
U [d(l Change Request [ I Problem Report 3. C W P R  Type: 

Requested Completion Date: 

A d  

__ -. . -  

9. Sofcware/Documents Affected: 

w~C-Sb-Tb-OMW1-00( 
10. Approvals Indicate CR i s m p l e t e  or PR is Resolved. 

Cognizani; Engineer: 
Cognizant Manager: 

Design Authority: 
CR/?R Preparer: r .  

9 - 4 6  



HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: '1% 
1. Software Id. (Name) : Rev : 

System Name: [F$d#/ . , 

2. Prepared by: Date: //$.7/7 7 
3. CR/PR Type: Change Request [ 1 Problem Report 

Requested Completion Date: 

5 Scbmitter's Priority [ 1 High k] Neaium [ 1 Low 

/ 
6. ' Change A u c h o r i t y J  Date: -/.ch: [xi Accept [ ] Modify [ j'kc Defer Until. 

/ 
7 .  Assigned to: Tg /T, /,,,&=& 
8. Solution Comments Cost/Schedule Estimate: / 

/ 

10. P-pprovals Indicate CR is C M e t e  o r  PR is Resolved. 

Cognizant Engineer: /* 

Cognizant M a n a g e r : A *  . &emr,-- / 

Design Authority: - l!!/u/LA/ 
CR/PR Preparer: u4s7 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: ' 1  3 
1. Software Id. (Name) : 

..'/ 
System Name: ,& 

I3 cdJJ? /\!I.&! p 9 Rev: 

/biG 0AJ.f #/ 
2. ?repared by: Date: i k y  
3. CFt/PR Type: quest [ ] Problem Report 

Ftequested Completion Date: 

4 .  Description & Justification if Change Request: 

- -. . -  

5 Submitter's Priority 

6. Ch nge Auchority: L Date: 2///97 [$ Accept [ ] &('{&[ I Defer Until: / / 

I .  Assigned to: sr z//> /T, T~F& dL 

/ 

10. P-pprovals Indicate CR is C lete or PR is Resolved. m 
Cognizant Engineer: 

CR/PR Preparer: Date: 9 

Des i gn Authority : 

Cognizant 

/,;&!+A:& 
~ 
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HNF-3223, Revision 0 

Change Request and Problem Report 

PR Number: r$) 
1. Software Id. (Name) : k$y'@ Rev : 

System Name: & c f i  Lb.yt/ 
2. Drepared by: 15 u,&) 
3 .  CR/PR Type: V I  Change Request [& Problem Report 

Date: //2-7/77 

5 SubmitLer's Priority [ I High [fi MedFurn [ I Low 

6. Cilange AuLhoricy/b Date: 2 / z < h ~  

7 .  Assigned to: 

8. Solutlon Comments 

[MI Accept [ ] Modify [ '!e[ I Defer Until 
.--.----- Tz F//x /), /u.ikr-& 

/ 

10. Approvals Indicate CR is ComDlete or PR is Resolved. n 
co gn i z an t Engine e r 2 2 5 4  -,/ 
CR/PR Preparer: 165% Date: 
Design Authority: Date: 

Cognizant Manager: mL 2 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR PR Number: y 5  
1. Software Id. (Name) : h)@?rv/2//&Ad Rev : 

System Name: LDbl& Lby # /  

2 .  Prepared b y :  {m Date:* 

3 .  CR/PR Type: Change Request [ I Problem Report 

Requested Completion Date: 

6. Change Authority DaEe: [N Accept [ I M ' j RejecE [ J Defer Until: / 

10. Approvals Indicate CR is Co lete or PR is Resolved 2% 
Cognizant Engineer: ! g M  /* 

Cognizant Manager :&e3>A,+m bfc- / 
CR/PR Preparer: ..-7 

Design Authority: . &%L&//,&/ 
Date: 
Date: 7 
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HNF-3223, Revision 0 

Change Request and Problem Report 

1. Software Id. (Name): Rev: 

System Name: -44 Lb, . i  #/ 

2. Prepared by: !&$,@d<' 
3. CR/PR Type: 4 Change Request [ 1 Problem Report 

Date: !/27/77 

Requested Completion Date: 

I 
\ 

5 Submitter's Priority [ 1 High [ 1 Medium [p Low 
6. 

I .  

8 .  

9. 

10. Approvals Indicate CR is lete or PR is Resolved. FY 

9 - 5 1  



HNF-3223. Revision 0 

Change Request and Problem Report 

CR/PR Number: 

1. Software Id. (Name). /,d&/?!(a Rev: 

System Name: ,L>J~F dp;f&/ 
2. Prepared by: f& c@% 

/ /  
3 .  CR/PR Type: [ 1 Change Request Problem Report 

Requested Completion Date: 

3 

5 Submitter's Priority ))@ High [ ] Medium [ 1 Low 

6. Change Authority Date: 
[ @  Accept [ 3 M [ ] Defer Unti 

9. Software/Document Affected: 

b J 4  /vl& .fJ3-h* a/, (9 7 

10. Approvals Indicate CR is Corn lete or PR is Resolved. 

Cognizant E h g i n e e r y & e L  

Date: .2$$; 
Cognizant Manager: H e w . - '  Date: 2 &,4 
CR/PR Preparer: Date: 
Design Authority: Date: <> 

, 
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HNF-3223, Revision 0 

Change Request and Problem Report 

C /PR Number: 

1. Software Id. (Name) : LJrCog] M,JIJ$ Rev: 

System Name: Lb,:,+ &,*f xL/ 

2. Prepared by: &$yfA Date: 2/,?/q 7 
3. CR/PR Type: @‘Change Request [ 1 Problem Report 

Requested Completion Date: 

5 Submitter’s Priority High [ I Medium [ I Low 

6. Change Authority: Date: Qb~-777 
[)Cd Accept [ ] Sodify [ ’ I  Reject [ ] Defer Until: / / 

7 .  Assigned to: xF E;///j. /- >j. /ULkE,L 

8 .  Solution Comments Cost/Schedule Estimate: / 

L k Y a  ‘ 

9. Software/Document Affected: 

d&w fl@&P e.:” Aim v / 7  7 

10. Approvals Indicate CR is C m l e t e  or PR is Resolved. 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: ‘1 9 
1. Software Id. (Name) : sD& &2cr /ffC$ Rev: 

System,Name: L3,)# I]&, #/ 
2 .  Prepared by: ~ qk f@&) 
3. CR/PR Type: 

Date: A;/,?/$/ 
Change Request VI Problem Report 

\ 
Requested Completion Date: 

4. Description,& Justification if Change Request: 

- 
- 7  

5 Submitter‘s Priority High [ ] Medium [ 3 Low 

10. Approvals Indicate CR is C x l e t e  or PR is Resolved. 

Date: A/ ?/97 
Date:* 

Cognizant Engineer: fd 
Cognizant Manager-:&>\ f , )Hnr- .~  / 
CR/PR Preparer: ’ W L  Date: 
Design Authority: 2) y Date: ,T / /57 , 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 

1. Software Id. (Name): Rev: 

S y s  tem Name : L> L/A (Irn, f #/ 
2. Prepared by:- Date: aj‘:/97 
3. CR/PR Type: [ 1 Change Request 

Requested Complefion Date: 

4. Description & Justification if Change Request: 

- -  

5 Submitter’s Priority High [ ] Medium [ ] Low 

6. Change Authority: Date: ?b~ /y :  [fl Accept [ 1 Modify [ I Reject [ I Defer Until: / -- / 
I .  Assigned to: Jt L?-//> 

9. 

10. 

c /’# 

Cognizant Engineer: 

CR/PR Preparer: 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 5 { 
1. Software Id. (Name) : lh-/o r /A /!/I() A(=',! Rev: 

5 Submitter's Priority [& High [ j Medium [ ] Low 

Date : $ / I / / :  7 
Accept [ ] Modify [ ] Reject [ I Defer U til. / 

10. Approvals Indicate CR or PR is Resolved. 

Cognizant Enginee 
Cognizant Manager 
CR/PR Preparer: Date: 
Design Authority: 
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HNF-3223, Revision 0 

Change Request and Problem Report 

5 Submicter's Priority [ 1 i i igh [ I Medium [M LOW 
6. Change Authority: Date: 

[ ] Accept [ ] Modify [ I Reject [ ] Defer Uncil: / / 

10. Approvals Indicate CR is Complete or ?R is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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HNF-3223, Revision 0 

Change Request and Problem Report 

5 Submitter's Priority [ I iiigh [ ] Nedium [@ Low 

6. Change Auchority: Date: 
[ I Accept [ I Modify [ I Reject [ I Defer Until: / / 

7 .  Assigned to: 

8. Solution Comments Cosc/Schedule Estimate: / 

9. Sofcware/Documents Affected: 

10. P.pprovals Indicate C.3 is Corr?plete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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HNF-3223, Revision 0 

Change Request and Problem Report 

r- 1. 
CR/PR Number: 7 

1. Software Id.(Name): LiJoc/k n o & /  Rev: 

System Name: 

2. Prepared by: 

3. Ci?/PR Type: [8 Change Request [ I Problem Report 

xL[p- Tb -Ke-,&ot& ck Date : dd? 7 
I 

Requested Completion Date: 7/3/77' 

5 Submitter's Priority [ I High [ I Medium p L O G ~  

6. Change Aurhority: Date: 

7 .  Assigned to: ? j G k ~  / u , L ~ F _ ~  

8. Solution Comments Cost/Schedule Estimate: * /  3-4.,;~, 

[B Accept [ I M o & e t  [ I Defer Un{17;/T7/ / 
u 

J/O 

3 .  Software/Documents Affected: 

/d @ k e  

10. Approvals Indicate CR is-lete or PR is Resolved. 

CognizanE Engineer: 
Cognizant Managers/Am U/,q,l ,r .~ / Date: 

Design Authority: > A x /  
CR/PR Preparer: lf&dil A _ .  . 
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5 Submitter's Priority [v High [ 1 Medium [ ] Low 

6. Change Authority Date: ~lqh< 

I. Assigned to: , / & E / / / <  
/ Accept [ ] Modify [-I Rejbct [ 1 Defer Un il: 

9: Software/Documents Affected: 

10. Approvals Indicate C r PR is Resolved. 

Cognizant Enginee 

Date: ig$f Cognizant Manager Date: 
CR/PR Preparer: Date: 

Date: 2~ 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 56 
1. Software Id. (Name) : NW@,y$&JQ Rev: 

System Name: /,LO< A /I?/\ c 

Date: a/lQ/qg 2. Prepared by: / I G&$ L t d J i U  

3 .  CR/PR Type: [h Change Request [ 1 Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

5 Submitter's Priority High [ I Medium [ I Low 

1 
- 

/ 
6. Change Authorit . 

I. Assigned to: J.<uCbp,C 

8 .  Solution Comments Cost/Schedule Estimate:?3/t- / V ~ A S  

[,+ Accept [ I M&'%m]Lt [ ] 

(gee ~ c k )  

10. Approvals Indicate CR ' r PR is Resolved. 

Cognizant Enginee 
Cognizant Manager 
CR/PR Preparer: 

/=crtru, wc LE& 
Date: 

. /- 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 5 7 
1. Software Id.(Name): 5/)~<f/r,tn,&$~ Rev: 1 0 6 -n”q B 

System Name: LI>(AA (m/d 

2. Prepared by: <~~&,,,+,,,,~ 
3. CR/PR Type: 

Date: z,/=jh$ 
[ ] Change Request [& Problem Report 

Requested Completion Date: 

5 Submitter‘s Priority High [ I Medium [ I Low 
/ 

6. Change Authorit . .- Date:. &If/ 
Accept [ I M d F G e ! :  [ I Defer :hlix’/ / 

I .  Assigned to: ,/ f El l is  
a .  

9 .  

10. 

Solution Comments Cost/Schedule Estimate: $3k / 30!ns 

Approvals Indicate CR is-plete or PR is Resolved. 

Cognizant Enginee 
Cognizant Manager 
CR/PR Preparer: 
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HNF-3223. Revision 0 

Change Request and Problem Report 

CR/PR Number: 5 % 
&,?I Rev: /. 0, 6 1. Software Id. (Name) : S f i d 5  

System Name: AbMA b,,2f'd! 
2. Prepared by: xd5-A,,&v 
3 .  CR/PR Type: [ ] Change Request [M Problem Report 

Date : 

Requested Completion Date: 

. -  

5 Submitter's Priority [k High [ I Medium [ I Low 

6. Change Authority VE Date: 
je6t [ ] Defer 

I .  Assigned to: ,\rc /),T 

n / 

[& Accept [ I M 

8. Solution Comments Cost/Schedule Estimate: ,yk / 4,S' 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engine Date: 
Cognizant Manage Date: 

Date: 
Date: 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 5 7 
1. Software Id. (Name) : & Rev: 1-0 6 

2. Prepared by: G&)Gh A A ~ y  
System Name: d ,  bud /,/(" -.y - 

Date: $/dqd 
3. CR/PR Type: [ Change Request [ 1 Problem Report 

Requested Completion Date: ?/,'j,/?% 

5 Submitter's Priority igh [ 1 Medium [ 3 Low 
/ 

/ 
6. Change Authorit u( Accept [ I Modify [ I Reject [ I 

10. .s Resolved. , Approvals Indicate C 

Cognizant Enginee 
Cognizant Manager- 
CR/PR Preparer: - 
/ic.#+u/<,,L L-*qh 
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HNF-3223, Revision 0 

Change Request and Problem Report 

1. 

2. 

3 .  

4 .  

CR/PR Type: 

Requested Completion Date: $h?,/?g 
Description & Justification if Change Request: 

[g Change Request [ I Problem Report 

. 

5 Submitter's Priority High [ I Medium [ 3 Low 
I 

/ 

/ 
6. Change Authority' M "5 Date: 3t/$k [&! Accept [ ] Mo&iejec!l I Defer Un i 

10. Approvals Indicate CR or PR is Resolved. 

Cognizant Engine 
Cognizant Manage 
CR/PR Preparer: 

Date: - 
/ E < 2 r l & / c 4 L  LE,*. 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 6 I 
\ 

System Name: Afillt) 
1. Software Id. (Name) : Rev: 1.0.7 

2. Prepared by: T/ L ! ? - - ~ , / / ' ~ ~ & ~ P ~ ~  Date: 3/m/qg 1 -/ 

3 .  CR/PR Type: 

2x5 

[ I Change Request $Q Problem Report 

Requested Completion Date: 

5 Submitter's Priority & High [ I Medium [ ] Low 

6. Change Authority: Date: 

I .  Assigned to: 

8.  Solution Comments Cost/Schedule Estimate: 'L/& / / L J O _ ~ _ ~  

[ 3 Accept [ I Modify [ I Reject [ I Defer Until: / / 

9. Software/Documents Affected: 

. I  

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/ PR Preparer : ' Date: 
Design Authority: Date: 
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HNF-3223, Revision 0 

Change R e q u e s t  and P r o b l e m  Report 

10. Approvals Indicate CR is Complete or PR is Resolved. ._ 

Cognizant Enginee 
Cognizant Manager 
CR/PR Preparer: 

/- 
/L;C;C,ur.C.CIL , j a b  
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 

1. Software Id. (Name) : Rev : 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR Type: [ ] Change Request [ ] Problem Report 

Requested Completior. Date: 

4. Description & Justification if Change Request: 

5 Submitter's Priorit:? [ ] High [ I Medium [ I Low 

6. Change Authority: Date : 
[ ] Accept [ ] Modify [ ] Reject [ ] Defer Until: / / 

I .  Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9. Spftware/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 

1. Software Id. (Name) : Rev : 

System Name: 

2.  Prepared by: Date: 

3 .  CR/PR Type: [ 3 Change Request [ I Problem Report 

Requested Compleyion Date: 

4. Description L Justification if Change Request: 

5 Submitter's Priority [ 1 High [ 3 Medium [ 3 Low 

6. Change Authority: Date: 
[ 3 Accept [ 3 Modify [ 1 Reject ] Defer Until: / / 

I .  Assigned 

8 .  Solution 

to : 

Comments Cost/Schedule Estimate: / 

9. Spftware/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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HNF-3223, Revision 0 

C h a n g e  R e q u e s t  and P r o b l e m  R e p o r t  

CR/PR Number: 

1. Software Id. (Name) : Rev: 

System Name: 

2. Prepared by: Date: 

3. CR/PR Type: [ 3 Change Request [ I Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

5 Submitter's Priority [ ] High [ I Medium [ I Low 

6. Change Authority: Date: 
[ ] Accept [ ] Modify [ ] Reject [ ] Defer Until: / / 

I. Assigned to: 

8 .  Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date : 
CR/PR Preparer: Date: 
Design Authority: Date : 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 

1. Software Id. (Name) : Rev: 

System Name: 

2. Prepared by: Date : 

3. CR/PR Type: [ ] Change Request [ I Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

5 Submitter's Priority [ 1 High [ I Medium [ ] Low 

6. Change Authority: Date: 
[ 3 Accept [ 1 Modify [ ] Reject [ ] Defer Until: / / 

I .  Assigned to: 

8.  Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date : 
Design Authority: Date: 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 

1. Software Id. (Name) : Rev : 

System Name: 

2.  Prepared by: Date: 

3 .  CR/PR Type: [ 1 Change Request [ 1 Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

5 Submitter's Priority [ I High [ I Medium [ ] Low 

6. Change Authority: Date: 
[ 1 Accept [ ] Modify [ 3 Reject [ ] Defer Until: / / 

7 .  Assigned to: 

8 .  Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 

9 - 72 



HNF-3223, Revision 0 

Change R e q u e s t  and P r o b l e m  R e p o r t  

CR/PR Number: 

1. Software Id. (Name) : Rev : 

System Name: 

2. Prepared by: Date: 

3. CR/PR Type: [ ] Change Request [ ] Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

5 Submitter’s Priority [ ] High [ I Medium [ 1 Low 

6. Change Authority: Date: 
[ 1 Accept [ ] Modify [ ] Reject [ 1 Defer Until: / / 

7 .  Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

, 
10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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HNF-3223, Revision 0 

Change R e q u e s t  and P r o b l e m  R e p o r t  

CR/PR Number: 

1. Software Id. (Name) : Rev : 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR Type: [ ] Change Request [ 1 Problem Report 

Requested Completion Date: 

4. Description L Justification if Change Request: 

5 Submitter's Priority [ ] High [ I Medium [ I Low 

6. Change Authority: Date: 
[ ] Accept [ ] Modify [ I Reject [ I Defer Until: / / 

7. Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CWPR Preparer: Date: 
Design Authority: Date: 

9-74  



HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 

1. Software Id. (Name) : Rev : 

System Name: 

2. Prepared by: Date: 

3 .  CR/PR Type: [ ] Change Request [ 1 Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

5 Submitter's Priority [ I High [ 1 Medium [ I Low 

6. Change Authority: Date: 
[ 3 Accept [ ] Modify [ ] Reject [ I Defer Until: / / 

7 .  Assigned to: 

8.  Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete or PR is Resolved. 

Cognizant Engineer: Date: 
Cognizant Manager: Date: 
CR/PR Preparer: Date: 
Design Authority: Date: 
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HNF-3223, Revision 0 

Change Request and Problem Report 

CR/PR Number: 

1. Software Id. (Name) : Rev: 

System Name: 

2. Prepared by: Date : 

3 .  CR/PR Type: [ ] Change Request [ I Problem Report 

Requested Completion Date: 

4. Description & Justification if Change Request: 

5 Submitter's Priority [ ] High [ 1 Medium [ 1 Low 

6. Change Authority: Date: 
[ ] Accept [ ] Modify [ ] Reject [ I Defer Until: / / 

I .  Assigned to: 

8. Solution Comments Cost/Schedule Estimate: / 

9. Software/Documents Affected: 

10. Approvals Indicate CR is Complete o r  PR is Resolved. 

Cognizant Engineer: Date : 
Cognizant Manager: Date: 
CR/PR Preparer : Date: 
Design Authority: Date: 
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