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An advanced ultrasonic testing (UT) system is a configuration of 
hardware that includes some type of computer. The computer may be 
hardwired to perform specific functions or have appropriate software. It 
may typically be used for data acquisition, signal processing, image 
generation, pattern recognition and data analysis. Additionally, 
advanced systems have data storage and are, therefore, different from the 
standard transducer-pulsar/receiver systems that rely on human filtering 
and written documentation of the filtered data. 

More and more utilities and service vendors are using or are 
considering an advanced UT system for preservice (PSI) and inservice 
(ISI) inspections. A major utility has purchased five Amdata 
IntraSpect Ultrasonic Imaging systems. Another has bought and is using a 
NES/Dynacon's UDRPS system. Science Application Inc's Ultra Image III, 
along with Infometric's TestPro software, is being used for turbine rotor 
bore inspection. IntraSpect imaging technology is being combined with 
pattern recognition capabilitie~ by a leading service vendor. New and 
potential users of advanced UT systems are increasing in numbers every 
day. What these systems offer is so attractive that regulatory agencies 
consider their deployment an "intelligent choice" for inspection. 

BACKGROUND 

The most significant difference between nuclear power plant UT 
inspection and, say, aircraft inspection, is the radiation background 
that is present and increases with years of service. Inspection 
personnel must always consider the· ALARA guidelines (As Low As Reasonably 
Achievable) for radiation. The human factors include biological hazard 
and psychological stress. Under these pressures, the data processing 
capabilities of the human brain are also limited. This is why UT inspec­
tion data, when collected manually, is usually in summary form. 

On the economic side, inspection costs are tied directly to the 
radiation dose rate at the inspection site. Allowable radiation dose per 
quarter is regulated and oftentimes results in shortages of qualified 
personnel to perform UT ISI in nuclear plants. This has economic impact 
via the deployment of limited personnel to do a job that has not changed 
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in size or scope. The longer the down time, the higher the cost of 
purchasing replacement power to counter the loss of generating capacity. 

Advanced systems were developed with the goals of reduced radiation 
exposure and increased reliability. These systems use scanners for high­
density coverage of components, and since some of them are mechanized and 
remotely controllable, radiation exposures to personnel can greatly be 
reduced. Digital recording and processing of data facilitate repetition 
of stored scan patterns, data logging for data review, and application of 
signal processing techniques for noise reduction. 

Advanced 8ystems 

The number of systems becoming commercially available is growing 
each year. The NDE managers of utilities, the end users of these 
systems, are often faced with the decision as to "What system is right 
for my inspection problem?" "Is an advanced UT system a cost effective 
way to go?" To help this group, the Electric Power Research Institute 
(EPRI) has initiated a project whose end product will be a Utility NDE 
Managers' Guide to Advanced UT Systems. A short summary of the avail­
able data to date will be presented here. Tables are used to give an 
immediate overview of capabilities. 

There are two broad classifications of advanced UT systems. These 
are feature-based systems and image-based systems. A feature-based 
system is very similar in concept to a radar system for aircraft. Param­
eters, or "features" are extracted from the ultrasonic signals accwnu­
lated during an inspection. These features are believed to contain 
information about the reflector that produced the original ultrasonic 
echo. As in radar, processing of echo features can be used to identify 
the reflector. Imaging systems use arrays of ultrasonic signals obtained 
from surface scanning to create "pictures" of reflectors located within a 
material. The purpose of the images is to assist an inspector in 
obtaining information on the spatial characteristics of his inspection 
problem. 

EPRI is currently exam~n~ng systems that combine feature-based and 
image-based capabilities into, as they are conceived, feature-enhanced 
imaging systems. Considerations are being given to the use of Personal 
Computers (PC's) for the hardware and software needs of these systems. 
Tables I and II cover systems that are in use today. Table I lists the 
hardware that comprises these systems. The software and software func­
tion capability of these systems are listed in Table II. The systems 
mentioned are not restricted to Tables I and II hardware and software. 
Table III describes commercially available components that may be used as 
alternatives and/or enhancements. Several UT systems that are still 
under development are listed in Table IV. 

Qualification 

A major concern of the utility NDE manager is the compliance of the 
system he chooses with NRC guidelines. The USNRC has issued guidelines 
that define minimum acceptable performance requirements. Qualification 
tests have been developed to evaluate advanced UT systems against the 
established criteria defined by the NRC. Systems that have met all of 
the USNRC requirements for IGSCC detection and sizing are listed in 
Table v. 
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TABLE I 

CO~WERCIALLY AVAILABLE AUTOMATED UT SYSTEMS/SERVICES HARDWARE 

I I I I INTRASPECT I P-SCAN SDL·IOOO SKART UDRPS I ULTRA !mE llP·SCAM I U I Ul I Ill I I , I I I 
--·-----------l----·------~------·l---·-··l·------:------·-1----···l I I INDEPENDENT I I I I I I I AKDATA :tESliNG LABS. I SISKA I 6ENERAL I NES I DYNACON I UltRA I U.S.lES!JNS I VENDOR • SERVICE GROUP 1 INC,/CE I l UNIVERSAL I RESEARCH I ElECtRIC I SYSTEKS I IKAGE I COKPAHY I I I!ES!JHG LABS. I INC, I COKPAHY I INC, IINIERNATIONAL I INC. I I INC, I I I I I -------1-----:-----1----1-·---1· :-------:----····1 I I I I I 

I I I I A LARA· I I ALARA·I, ALAR A· I AUTOKA!ED SCANHER I MAPS I AVS·4 I SDL·IOOl I OR I MAPS OR OR ftUIC I I I I AIIAPS I VERSASCAN AIIAPS I I I I I I I I ,-----l----···l··--·--·l-----l----l--l·-----1--·--·1 I I I I I I I I I I I I 6EHERAL I I UltRA IKA6E I I SEHI·AUIDKAIED SCANNER I I KNS·2 I SDL·I004 I OYNMICS I VERSASCAN IS!D. KINAIURE I I I I I I I I I I I I I I I I I ---1----·l--1---l----l·-----l·---l----····1 I I I I I I I I I I I FLEI·S!EEL IRI&ID TRACK ORI RI&ID !RACK IRI&ID TRACK ORI I I FLEX-STEEL I STEEL TRACK I MITH I FLEI-SIEEL l I FLU-STEEL l I FLU-STEEL l IFLEI-CHAIM l I &UIDE !RACK l KOUKTIK6 I WITH I KITH miN& I LOCK-OM I KAG, WHEELS IKAG, WHEELS OR I liAS, WHEELS INOK·KETAlliC I I liAS. VKEELS I BELl I CARPIA6E I I PLASliC BELl I I WHEELS I I I I I I I I I ----- ·I 1----1-----1 1·---·1--········1 I I I I I I I I COIWUTER I COKPUTER I COKPUTER !CONTROllER V/. I COKPUTER ICDKTROLLER V/ I COKPUTER I SCANNER CCNTROllER I INtERFACED I INtERFACED I INTERFACED !AUTO OR KANUAI.I INTERFACED IAUTO DR KAHUAll INtERFACED I I l JOYSTICK I I I OR COKPUTER I l JOYSIICK I OR COKPUTER I I I I I INTERFACED I I INTERFACED I I ----------1-----t--------:------t-----, 1-----1-··--·-·1 
I I I CONTACT I I I CONTACT CONTACT, CONtACT I I TRANSDUCER DR l CONTACT I CONTACT l I OR I !OOTED OR I OR I CONtACT I BOOTED I IKKERSIOM I BOOTED IKULT. lol ARRAY I BOOTED I I 

I I I I I ----------·l------:----:----:-----l-----1------l----: I I I I I I I I ill.TRA I ANY I ULTRA I I UT COKPONENTS I II£TROTEK I P·SCAN I &DL·IOOO I IKASE I COKKERCIAL I IIIASE I lJPSCAH I I I I I Ill I UNIT I Ill I I I I I I I I I I -----l-----:---t-.. ---1---:----1-----1-----·1 I I I I I I I I I HARD DISK I IIASNETIC I I HARD DISK I HARD DISK, I I I DATA STORAGE I l flOPPY I TAPE I HARD DISK I • FLOPPY l I 9·TRACK OR I HARD DISK I HARD DISK I I l CASSETTE I CASSEll£ I l FLOPPY IYHS OF A·SCAN I OPTICAL DISK I l FLOPPY I l FLOPPY I I I I I OR RF I I I I :---·-·1---··--1----1----1-----1 :---·····1 I I I I I I I I R6B I Jl~ I R6B I R6B I RAKTEK I RSB I DATA DISPLAY COLOR CRT I COLOR l 8/M I COLOR l 8/U I COLOR I COLOR l B/M I 8\V CRT 12 EA. I I CRT I CRT I CRT I CRT I CRT 
I I I I I 1 --------l------l------:-------l-----l-----l···------l------·1 I I I I I I TECH!RONJI I 1 ITECHTRONJI l I I 8\V l I YHS l IRAftTEK VERSATEC! 403214U4 I 3K 1 HARDCOPY UIUT I COLOR I EPSOM I COLOR I COLOR I l TECHTRDMJI I l KATRil I VR& 1 I POLAROID I Fl 80 I POLAROID I POLAROID I COLOR I COLOR I 4000 I I I I I I I POLAROID I 1 ·--------··-·1--··--l------l----·-·l-----·-l·-··---l-····-···1--·-·-··l I I I I I I ULTRA I 1 I I I I ULTRA I NP·IOOO l I lftASE I 1 CD~PUTER • DATA PRDCESSIN6 I liP 9BUC I P·SCAM I SDL·IOOI I lftASE I AP 400 ARRAY I Ill I LSI•lllll 1 I I PROCESSOR I I Ill I PROCESSOR I Z·BO I I I I I I I I 802Bo/BDB7 I 1 ·-----------------------------------------------------------------·-··--·· 
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TABLE II 

COMMERCIALLY AVAILABLE AUTOMATED UT SYSTEMS/SERVICES SOFTWARE 

I I I I I I 
IINTRASPECI I P-SCAII I SDL-1000 SKART I UDRPS 1\Jl.TRA IKA6EI liP-SCAN 
19B I I JUT I IIIII I 

--------------l---------l----l--------1----l-------l-----------l---------l 
I IINDEPENDENTI SISKA I GENERAL INES/DYNACCNI ULTRA I U.S. TESTING I 

VENDOR - SERVICE &ROUP I AMDATA ITESIIN& LABI RESEARCH I ELECIRIC I SYSTEMS I IMAGE I CDIIPAIIY I 
I INC,/C£ 1• UNIVERSALI INC, I COIIPAIIY I INC, I INIERNATL I INC, I 
I ITESTIN6 LABI I I I I I 

-----------l----·-------1-----1--l----·1·---l--·-····l 
SCAN KDTION lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
-------------l--------l---·-·l-----l---1-·-·-l--·l-----l 

AliAL I 111 I 111 I 111 I 111 I 111 I t11 I 111 I ------------1·------&-----·--·-·l·---:----·-·l---l-----: 
CIRCUIIfREKTIAL I ttt I t11 I tt1 I 111 I ttt I tt1 I tt1 I 

·----·1-··-·-··l·--·l----l---1-----·l----1----l 
SKn ltt1lmllllltttltttltttl111l 

----------------·-·-l-------l··----1-·--·1··--l··-····-·l-··--l--···l 
DATA RECORD IN& 1111111111 I I I 111111111111 I 11111 II I 1 It I 1 t t BU It II U Itt I U II I I I Itt It U 1: ll I II l I I Itt t l I 
-----------------l·--------l----·--l----·l---l----·l---1---··l 

AIU'LITUDE I Itt I 111 I m I 111 I 111 I tt1 I tt1 I 
---------·-·-····1-··----···1--·····1-·---l----l---·-·l---··--l---···l 
POSITION I tt1 I ttt I 111 I ttt I ttt I ttt I tt1 I 
-------·--l---·--1----·l---·1----1---l----l-----·l 
ARRIVAL liKE I ttl I Itt I tt1 I Ill I Itt I I Itt I 
-----------·-l·----·1-·--·l----l-·1-·l---·1----l 
RFUVEFDRII I ttl I I I I I ttt I I ttt I 
------1-----l·--1---l-1----l---l----l 
RECTIFIED VAVEFORII I I ttt I I tt1 I ttt I ttt I tt1 I 
--------1··----1---1---l---l----l-l--1 
INSTRUMENT SETTINGS I tt1 I tt1 I Itt I tt1 I tt1 I I I 

---··- ---l--·----1----·--l----l---1--·-·l----l-··---·1 
DATA DISPLAY I 1 I 11111 t 1 t 111111 I II I I I I I Ill tIt 1111111111 l II l ll t II I 1111111 l 1111111 I IIIII I 1 tIll I 111111 ---------- __ , ______ , _____ , _____ , ______ , ____ , ___ , _________ , 

A-SCAII l1ttl1ttlltt11ttl1ttlttll1ttl 
---------l----l---·1---·1----l----l---l---·-l 
I-SCAII l1ttltt1ltt11 ltt1ltt111ttl 
----------l---···1----·l··--·1-·--l-l--··-1----l 
C·SCAN I tt1 I tt1 I ttl I tt1 I tt1 I ttl I Itt I 
····------·-·------l----···l·----··1----·1-----l---l---l----l 

0 3-0 ISDKETRIC I I I I m I I m I I I 
--------··------;----·l··-----1-----~----t----l----l----·l 
PROJECTED VIUS I I ttt I I I ttt I I I 
---------·1-----l-----l··--l-----1-·---·1--l--l 

T TIKE·DF·FLI&HT I ttt I I ttt I tt1 I m I I Itt I 
----------------:-----·--l-----·l··--l---·-·l---·1--l------l 
FLAW KAP I I I I I m I I I 
--------------:--------l------t-----l---l----l---1---l 
ZDDK I ttt I I ttt I ttt I tn I ttt I I 
-----------1-----·1---·l---·l----1---l-1--l 
~~ ltt11 I I ltt11 I I 

-----------1-····-·1----l··--l--·l--·-1-·l-1 
AVERA&IM& tIll I 1111111 t II I 11111 t 1111111111 t 11 I 11111111 tIll t 1111111111 tIll II I Ill II tilt I IIIII I Ill 

------·--l-----l----1----·1----l---··1--·l---·l 
TEIIPDRAL AVERA&INS I I I I I I ttl I I I 
---------1·---1--1·---·1--l---·1---1----1 
SPATIAL AVERA61N6 I m I I I I ttl I I I I 

------------·--·l--··--·l---·--l---l-----·l·----l--··-·1-·--1 
SYNTHETIC APETURE t l II It 11 t 1 t 11 t 1 t t 111 II t 1 tIll t 111111 t tIt 11111111 t 1 t 111111111 t t t t II t I 111111111111111 I II 
---------------·l·-·-···l-----···l-·--·l·---l-----·l-----1----l 

HOLOGRAPHY I I 11111 I I I I 
----------t------:-----t---l---1----1··---:---: 
SAFT Ill I I Ill IIIII 

--------------·1·------l-----·l···--1---l---1---·l---···l 
ARTIFICIAL 1NTELL16ENCE 11 t II t 111111 tIt 11 I 11111111 t 111 t I 11111:1 t 11 ttl 111 I 1 ttl 1111111111 I 11111111 I 111111111 Ill 
---------------·l--·-···1··-·--··l·--··-·1··--·-l··----·1-··--·l··----l 

AU I I I I I I I I 
-------------····-···l---···l---···l··-----l-·----l----·l-----·l----1 
FEATURE ElTRACIIOH I I I I I I I I I I 
----·--·------------l····--·-·l··--···l----·l----l----·1·--··l-----l 
PATIERH RECOSNITION I I I I I I I I I 

··--------------------·-l··-·-··l····-··-·l··--·l-··-···l-----1-----l----·l 
SiliNS TECHNIQUES Ill I II I Ill I I IIIII I I lllllllllllllllll I I I 11111111 I Ill I 111111 I 11111111111111111111111111 
---------------------l---------l-··-·····l-··--···l---·-l----·l---·l---1 

TANDEK TECHNIQUE I Ill I tt1 I I I tt1 I I I 
------------------·l······-···l---···l·----1----1··----l----·l--···l 
KODE CDKVERSIOK TECHKIQUEI tt1 I ttt I I I tt1 I I I -------·--·----------:--------t-------1-----l-----·----·-----t------l CREEPIN&KAVE I ttt I ttt I I I ttl I I ttl I 
----------····-···l··-----·1--·-·---·l--···1----·-·1---·l··-----l 
CRACK TIP DIFFRACTION I tt1 I I I I tt1 I I ttt I ---------------------·-··---------------------------Ill FULL CAPABILITY 

I PARTIAL CAPABILITY 
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TABLE III 

COMMERCIALLY AVAILABLE COMPONENTS SUPPORTING AUTOMATED UT SYSTEMS 

I 
SYSTEK I KANUFACTURER FUNCTION I DESCRIPTION 

I I 
-------------1---------------l--------------------------------------------------------------------

l I 
I IAn automated lethanital stanner and stanner tantroller that tan be 

ALARA·I I VIRGINIA CORP linterfated to a tamouter. Metnan1cal svstee orov1des skeM oot1on as 
I l•ell as standard stan eotion, Rio1d track and ou1de asseaolv. 
I I 

------------~---------------1--------------------------------------------------------------------l I 
I IAdaotlve Learnlno NetMork IALNl alloos trainino of the systee to 
I AOAPTRON!CS/ ldist1nouish kev features of the UT s1onal un1oue to •oec1f1c defects 

ALN I 6EN,RES.CORP, lor cono1tions and auuts the insoector 1n conilra1no detect or 
I loeoDetrv conditions. 
I I 

-------------l---------------l--------------------------------------------------------------------
1 I 
I AKOATA IAn auto~ated mechanical stanner and scanner controller that can be 

AKAPS I SYSTEMS linterfac•o to a coeouter. Conlioured for nard snoe or booted trans· 1 IHC. \ducer asseoblv. Flex-steel, Mrao around tratk With aaonetlt •neels. 

------------·1---------------l--------------------------------------------------------------------
l I 
I KRAFT IAn automated UT lnsaection svstea desioned orlearllv for !Ia• slzino 

ROBBI I WERK land not Slonificantlv used for 1nit1al 1nsoect1on and detection. 
1 UNION ISystea is oresentlv bt1no reconfiourta for lull 1nsoect1on use. 

------------·l---------------1--------------------------------------------------------------------
. I SIGMA I An autoaated UT lnsoectlon svstee caoable of A, 9, C and 30 scan 

SDL•IOOO I RESEARCH lioao1no out orincioaiiY des1oned for ultrasonic holooraonY 1nsoect• 1 INC. lion and hioh resolution iaao1no of ortYiously detected 1ndlcat1ons. 

------------1---------------l--------------------------------------------------------------------l I 
I SOUTHWEST !An ultrasonic tracklno svstu used oith oanual UT to lnteorate scan 

SUTARS 1 ~~~lrP5¥E !g~~flf~: ~~=~ ~~rd~=~~ ~~r~k~~~n:~~~~~~ strao to o1oe to orov1de 
I I 

------------·1---------------l--------------------------------------------------------------------
l I 
I IIBM PC based hardNare and software allows inteoratlan of all autoaa· 

TEST PRO I INFOMETRICS :ted UT comoonents and assor1es to orov1de fullY autooated UT svstea, 
i IKC. ~~~.~~o~m~a~~:-~~~~~di~~o~~i~~~~y.~u~~i~\lt~~~~~t~~dU~atti~~-~~c~~-
1 lnition alaorit~MS·are built ~nto the soltoare. Provides additional 
I :analysis taoaDIIity usino standard PC softNare such as Lotus 1·2-l, 

TABLE IV 

NOT YET COMMERCIAL AUTOMATED UT SYSTEMS AND TECHNOLOGIES 

I 
SYSTEM I DEVELOPERS \ FUNCTION I DESCRIPTION 

------------l---------------l--------------------------------------------------------------------
1 !Aaolltude detection with tl••·of•flloht slonaturee are used to 
I lzFP' !detect flaw tonditlons. Svstea usts standard UT transducers.but Is 
I KRAFT WERK lbeina uooraded to incoroorate onased array tr~nsducer and Mill bt 
I UNIOK ltaoaola of ALOK, ultrasonic holoaraothv and 11ne SAFT laaolna. 
I I 

ALOK 

-----------,---------------"i--------------------------------------------------------------------
1 ICoaouterized Ultrasonic Data Acaulsltlon • Pracesslno $vsteaiCUDAPSl 
I EPR! ~ llncoroorates ALK systems to orov1de a coeolete automatiC UT svstea. 
I AOAPTRONICS !Major coaoononts are ALN-4060 Flaw Oescrlolnator, LSI•II Micro• 
I GEN.RES.CORP loracessor and AMAPS scanner controlled by an ALN-4033 Scan 
I IContraller. Svstea has been confioured at tho EPRI NDE Center, 

CUDAPS 

I I 
-----------·i·--------------\·-------------------------------------------------------------------

1 :Pressure Vessel laaaina Svstea IPY!Sl Is an ultrasonic halooraahv 
l EPRI ~ linsoact1on svste• for heavv section steel insoettlon. The syste• 
!SIGMA RESEARCH,Itan oreiora A18,C,3D and holooraohic loaoino and jnteorate ault1ola 
I INC. liaaoes into final lD iaaoes, Systea under evaluation at NDE Center. 
I I 

PY!S 

------------:---------------l--------------------------------------------------------------------

SAFT 

1 I 
I NRC, ISvnthethic Aoerture Focused Technioue ISAFTl Is a.UT technoloay 
I BATTELLE· lwhicn arav1de~ focused UT i~aaes in the tosolete 1nsoect1an volume, 
I NORTHWEST lA transducer or oo1nt UT source is scanned over the.voluae suriace 
I ~ CE land re•ultina UT data is analyzed to orov1de very hiQh resolution 
1 lfotused UT iaaae data at all oa1nts in the 1nsoection Yoluoe, 
I I 

-----------·t---------------:--------------------------------------------------------------------1 I 
I IReal·time sector stan UT loaoino uses a ohasod arrav or mechanically 

sEcToR scAN I ~f~~E~. l:~~~g~ds!~~~~d~~g~. toT~~~~~rga~er~·~:=~~~rarg ~o::~~~~·~~:: ~~dttal 
I INC, lreal·tima sector scan un1ts. 
l I 

------~-----------------------------------------------------------------------------------------
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TABLE V 

ADVANCED SYSTEMS SATISFYING IGSCC DEMONSTRATION REQUIREMENTS 

S.z:stem Detection Sizing 

ALARA 1 X X 

ANL 4060 X 

CUDAPS X 

Intraspect X X 

P-Scan X X 

Sutars X 

Robie X 

Ultra Image III X X 
UDRPS X X 

Zipscan X 
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Cost-Effectiveness 

Another concern of the utility NDE manager is the cost-effectiveness 
of inspections with advanced systems. Benefits most frequently cited by 
experienced utility users, service groups, and vendors are: 

Better, and more complete coverage 
Traceable results 
Permanent recording 
Real-time results 
Fewer over/under calls 
Data comparison 

Post review/analysis 
Better reliability 
Low-radiation exposure 
Immediate sizing 
Documented data 
Potentially lower cost 

Many of the above benefits have significant long-term cost payoffs 
that are only realizable over a long time and are not immediately 
measurable. Each advanced system has different features and components 
which its marketing literature vigorously promotes. It is not always 
easy to identify the components or feature most important to a particular 
utility need. If a significant repair cost can be avoided because of the 
use of a UT system with advanced data display capabilities, it makes 
little difference if the system also possesses advanced pattern recogni­
tion capabilities. Both capabilities are equally important, but cer­
tainly not needed by all utility ena users and/or applications. 

Tb obtain cost information on automated/advanced UT insp~ption, a 
survey of the utilities, vendors, and service groups who have used such 
systems was conducted. Table VI summarizes the findings of this survey. 

A total of 29 utilities and inspection service groups were 
surveyed. Twelve groups or 41% responded; however, several had no 
relevant data which gave an effective response of 21%. Those responding 
represent a total of more than 120,000 inches of welds that have been 
inspected by advanced UT--about 1,900 equivalent 20-inch diameter pipe 
welds. The data incldues GEDAS, IntraSpect, P-Scan, and UDRPS inspection 
.results. 

Recognizing that inspections with advanced UT systems provide 
benefits not readily available with manual UT, the initial equipment cost 
must be scaled accordingly to obtain the effective inspection cost. 
Specifically, to obtain the effective cost ratio of advanced UT to manual 
UT inspection (AUT/MUT), the initial AUT/MUT cost ratio must be divided 
by the benefit ratio. The average initial AUT/MUT cost ratio was 2.12-­
advanced UT inspection initially cost 2.12 times more than equivalent 
manual UT inspection; the avera~ advanced UT to manual UT benefit ratio 
was 3.93. Therefore, the average effective AUT/MUT cost ratio is 0.64 
and hence the effective cost of advanced UT inspection comes out to be 
less than two-thirds of the cost of equivalent manual UT inspection. 

Technology Transfer 

Ultrasonic NDE technology has advanced a great deal within the last 
two years. Advances have been so rapid that it is often difficult for a 
utility NDE manager to keep informed of all of the available inspection 
systems and their capabilities. The te~~ and concepts used by the 
developers and manufacturers of the equipment may leave the end user in a 
state of apprehension when a problem appropriate to an advanced system 
arises. EPRI is supporting efforts whose goals are to aid the utility 
NDE manager by providing him with a guide for selection and use of 
advanced systems and workshops to disseminate the latest information. 
MNA/3060RPTSAS. 
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DISCUSSION 

Dr. Berens: I have one question. I think in terms of NDE reliability 
in terms of either finding them or sizing them. I wonder if you 
could address that question as to how well we do that in the electric 
(inaudible) region. 

Dr. Behravesh: Well, the reliability studies are being conducted by 
the regulators and under their contracts, and we have been sort 
of staying a bit away from that because of the fact that we know 
that we are not as effective in NDE as we want to be. Most of 
our concentration in the nuclear industry is in the area of improving 
the techniques and demonstrating the capabilities of those techniques. 
Knowing that reliabilities are not as high as we want them to be, 
we are not, basically, concentrating much on that. So I don't have 
any reliability numbers for you. 

Dr. Berens: Is Gerry Posakony here? I think it's only fair to Mohammed 
to mention that we did invite representatives of the NRC to present 
a paper on NDE reliability, and they are in the process of performing 
experiments and they didn't feel they were performing one that had 
any results. So, that was a question that was kind of unfair. 

Dr. Don Thompson, Ames Lab: Did you take into account the cost-benefit 
ratio (of the manual reading), whether it was about SO, 55 percent, 
and take into account the cost of the automation? How do you 
actually come out in dollars? 

Dr. Behravesh: Those were actually in dollars, if you assume that the 
cost of manual examination is $1, the effective cost of an automated 
examintion, based on those numbers, was 60 cents. 

Dr. R. B. Thompson: That must be based on some assumed lifetime of the 
equipment, how long you amortize the initial costs. 

Dr. Behravesh: That is weighted by the amount of actual examination 
that is performed, up to a given limit. 

Dr. R. B. Thompson: How long does that have to last to pay for itself? 

Dr. Behravesh: The equipment pretty much can pay for itself in one outage. 
Outages are the periods where the plant is shut down for maintenance 
and examination, and examinations are quite expensive. Typical 
examination runs into several hundred thousand dollars. So if you 
were thinking of one system costing a hundred thousand dollars, 
the price is somewhat insignificant. Not that it does not come 
into consideration, but it's insignificant. 

Dr. Berens: Maybe we can continue this afternoon. Supposed to have 
someone from Battelle Northwest on our panel this afternoon. 
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