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ENGINEERS INTERNATIONAL, INC.  CENTER Telephone: 312/883:3480
Cable: ENGINT
'84 FEB -1 P3:20

. 31 January 1984
Express Mail B 58383386

WM Record File WM Proiect.L‘Z.J-’, /e o
573 ——  Docket No.
| | POR

Mr. Trueman Seamans LPDR ﬁ{lfj U, )
Waste Management Engineering Branch . . ..
Division of Waste Management Distribution:
U. S. Nuclear Regulatory CommissionS L
vads Seop 623ese (Retutn to WL, 623-55) 2

Silver Spring, MD 20910

Subject: Data obtained from the DOE during the Data Review Visit of
January 24-26, 1984

Dear Mr. Seamans:

Enclosed is a copy of the data that was either obtained or requested
from the DOE during the above mentioned Data Review visit., We will
be sending the trip report next week.
If you have any questions, please call me.

Sincerely,

ENGINEERS INTERNATIONAL, INC.

Koo

V. Rajaram
Project Manager
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ENGINEERS INTERNATIONAL, INC.

cersrmnrerersPROJ. NO.. LDEE0CZ 202

Covomeddanics Data (ollected at +he BWIP
Cota. Review Yirsit, 23-27 Jancvary,/589

sm..@???:....nns...l/z%ifue’m .............. MR .. N SHEET NO......).... oF... |

CHKD............. DATE..............PROJECT .........

oo Gnptets. |7l Nl Ns| & | |Es| A s | s
'_( 3336.7 | T |2.84| 1.9 | 593/ |3040| 8.5 8r8le.z2|ze04| -
8 333%.9 |T |28e| 16 |53z |3432| 2.2 72.9 l0.27(499.¢ | -
b .
b, 3337/ J |2.85| /& | 5708 |332c| pB4 834 (0.27| 1789 | -
"’%'333:7',3 Ir|285| /8 |5¢z28 | 3,37?| 79-2 god 026 |533)| ~
39,23 | T |284| 0.4 |59s52 | 3,362 294 | 024|844 |o27| 8028 -
2.5 |T |2.64| 05 |5729 |340¢| 808|023 - | - | - o3¢
w997 |IL |282| 0.9 | 5452 | 33¢7| 98/ |o23| - | ~-| - |44
38928 | |280| /6 | 5684 | 3337|788 |o2t| —| —| = |&.#
3goss | J |282| /4 |53284 | 3,%7 755|024 |st02|0.27| /Z6.| —
3‘33053 T |282| 0.5 |5998 | 3392| 224 | 0,20| 894|0.25|9024 | -
'&<(38o4-2 T 299! 13 |53¢2 | 5218 724 |o22| = | - | — |/s
34041 I |23 /5 | 5343 | 32582| 2/4 0200 ~| - ~ .4
3824.9 T |28 23 | 598/ | 3,277 PEO|0.26|658] — |/158S| —~
Y3225/ I 28| /8 | 5489 13313) 34.4 |lo,24 |782102£]|3342] —
Motes: [ Sample nvmbers pefleet the deptt s the borcbolte mdicated
2. lond. = bondrtron (L= mtaet, J=jemted)
3. 71= b/ é deusiy, Zé/cc .
4. 3 = apparent? prros/ty , pLreen
s Vp= G—Wav! ve/aa‘é;)r/ mfsee. Vs= Shear vave yeloeiby, w/se
6. Ep = )/aunj 'S Modvlos, Ay ria /€, G HA. ﬁo =y rarn’c 12/ssms
7.Es < Youmgs fHoou/vs, static, A€ 503 of Sa, GA. Vs= stabicF.R
E. Su = Lompressive sStrevgtt, HA.
9, Sy= Brozrtran tensi/e stresgth, M
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TEMPERATURE vs DISPLACEMENT
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RADIAL DIST vs TEMP (9/9/81)
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AEFifE T . mIppLANE TEMPERATURES (8/1/82)
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DAS III Revision 6.20 Configuration Controlled Production Software

Channoal number 937 Idb (39) .100000E 39
Instrument ID Q1EC1E01 Idb (41) +238200E 021
Date Enabled -~.900000E 590 Idb (43) +100000E 39
Date Disabled .674868E 03 Idb (45) -.863130E~01
Replaced Chnl$ -g99 ~ Idb (47) . 100000E 02
Idb (186) 102 Idb (49) «114800E 02
Unitst converted Y] Idb (61) «101100E 02
Radius +163000E 01 Idb (63) 4
Theta Coord. «246400E 03 Idb (65) «995400E 01
2 Coordinate -,.655000E 01 . Idb (67) «114800E 02
Raw Grael rec 10690 Idb (69) 5
Cnv Grasl rec : 636 IDB (35) +100000E 39
Prad. Grl rec 637 IDB (37) +1090000E 39
Idb (53) 3 Idb (51) +D0000OE 00
Idb (71-90) +157000E 02 Idb (91-100) 251
Idb (71-90) «157000E 02 Idb (91-100) 252
Idb (71-990) » 157000E 02 Idb (91-100) 253
Idb (71-90) «159000E 02 Idb (91-100) : 254
Idb (71-90) «171000E 02 Idb (91-100) . 2556
Idb (103) 1613

-=> Another Inatrumeni?




“ DAG TIXI Revision 6.20 .Configuration Controllad Production Softwarse
Idb (1) Channel number

Idb (2-9) Instrument Id
Idb (11) ' Enabled date
Idb (13) Disabled date
Idb (15) Replaced insrtumenl channel
Idb (16) Undef inod
Idb (17) Converted data units
Idb (19) Radius coordinate
Idb (21) Theta coordinate
Idb (23) 2 coordinate
Idb (25) Smoothad raw data record %
Idb (26) Smoothed converted data record #
Idb (27) Smoothed predicted data record 3
Idb (35) Coefficient 1 for Jack Deformeters
Principle stress smoothed data record for BDG’s
Idb (37) Coafficient 2 for jack Deformeters
Secondary Stress Smoothed data record for BDG’s
Idb (39) Thermocouple location for MPBX Thermocouples

Tomperature at startup for BDG’s

Preas any key to continue,(or ESCape)...



’tﬁﬁﬁﬁfiifkobislon 6.20 Configuration Controlled Production Software

Idb’

‘Idb

Idh'

Idh
Idb

Idb
Idb

Idb
Idb

Idb
Idb

Idb
Idb

(41)

(43)

(45)

(47)
(49)

(51)
(53)

(61)

(63)
(65)
(67)

(69)
(71 - 90)

Inatrument oulpul at initialization

Inastrument temperature at initialization

K? calibration coefficient for MPBX’s

K1 calibration coafficient for BDG’s

Powar Supply voltage at time of calibration

Length of MPBX rod.

Theta smoothod data record for BDG’s

Reinitialization offset compensation (DmAdd or VUmAdd)

Orientation of UWS guage in degrees

Number of MPBX rods per head assembly ’

Flag to indicate plane siress or sirain for BDG’s
plane siress assumplion ¢ 2= Plane strain assumption

Lon th to heater center line for MPBX’s

K2 Calibration constanl for BDG’s

Channel number of power supply for this gauge

Power supply voliage at initialization

Length of longest rod in an MNPBX asaembly

K3 Calibration constanlt for BDG’as

Number of thermocouples for an MPBX assembly

Temperature at initialization for each sensor/gauge

Press any key to continue,(or ESCapo)...



fﬂﬁﬁsffiI“Rovtslon 6.20 - Configuration Controlled Production Software

‘1db™(81 = 100) Channel number of each thermocoupls for gauge
Idb (103) Millheat of this MPBX rod (INVAR)
T LS : .

Would you like to re-diasplay your repori?
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’é**********u****xi****x**xu*****************************i**

EEEEXAXEEA XX AR XXX A AR KA RXX AKX X
C***************l**************************i*********!*****

MODULE NAME:

AUTHORS:

DATE OF CREATION:

MODIFIED:

CNVRTE;FR .....................
J.L.STARR

NOV. 19, 1980

3/11/81, JLS, TO INCLUDE TSTCOMZ.INC, AND

CHANGE DEBUGGING CODE TO TYPE STATEMENTS. -
ALSO 'INCLUDED THE POSSIBILTY OF MORE THAN 5 THERMO-
COUPLES (ZPMAXTCS).

MODIFIED:

Modlfled:

DESCRIPTION:

COMMENTS:

INPUTS:
FILES:

ARGUMENTS

COMMON:

OUTPUTS:
FILES:

ARGUMENTS:

COMMON ¢

.............

CALLED
ROUTINES:

INTERNAL

VARIABLES USED:

10/1/81 AJC, TO INCLUDE DI!SPLACEMENT ADDITION
SCR #£147

12/21/82,ajc, add ZMillheat for calculation
of . Thermal expansion of Invar.

Remove fnltlal and Current Paramefers for
Conslideration by thrmxp.

Algorlthm Change 10410-KK-82—052

CALCULATES DISPLACEMENT OF A GIVEN ROD
WITHIN A GIVEN EXTENSOMETER BOREHOLE

- AT A GIVEN TEMPERATURE.

ORIGINAL ALGORITHM PUBLISHED IN RSD-BWI-TI-009
WAS TRANSLATED INTO FORTRAN BY D.N.BERGMAN.

AR EEERREE LR EE KRR AR A AR AR E AR AR LR R AR R KRR R RRK

......................................

NONE

POWSUPPLYVYOLTS - POWER SUPPLY VOLTAGE
TEMPARRAY- ARRAY OF TEMPERATURES (THERMOCOUPLES)

. EXTMVOLTS = VOLTAGE READING

NONE

i 3331313323333 32333 2322232323222 2232223333233 2223313323332

................

NONE

DISPLACEMENT - DISPLACEMENT
0 1S-NORMAL g

NONE

**************************************i******************

...................................

THRMXP - THERMAL EXPANSION

t 112332323 233233333333323332 2333232322222 222332232222 2T T 23

TCLOCS~( ARRAY) THERMOCOUPLE LOCATIONS ON ROD



e LCL - LENGTH TO CENTER LINE FROM END OF ROD
c . (SEE INACIDN,DOC)

c K7 - K7 CONSTANT FOR ALGORITHM POLYNOMIAL

c SEE ALGORITHM PUBLISHED IN RSD-BWI-TI-009
c INITPOWSUPPLYVOLTS- POWER SUPPLY VOLTAGE

c - @INITIAL IZATION

c INITEXTMVOLTS - EXTM VOLTAGE €INITIALIZATION
c INIT THERM EXP - THERMAL EXPANSION OF ROD

c @INITIAL IZATION :

c CURRENT THERM EXP - THERMAL EXPANSION OF ROD NOW
g**********************************************************

6 CALLING - e e BRI

C  MODULES: PREPE.FR-GATHERS ALL INFO FOR ARGUMENTS.

c

C**********************************************************

C REQU l REL1ENTS T
Cc PLACED ON
c CALL ING MODULES: INCLUDE 'TSTCOM, INC!
g**********************************************************
SUBROUTINE CNVRTE(D!SPLACEMENT, RODLNGTH, " TCINITTEMPS
¥ TCLOCS, LNGSTROD, LCL, TCTEMPS, K7, EXTMYOLTS, -
% INITEXTMVOLTS, POWSUPPLYVOLTS INITPOWSUPPLYVOLTS,
¥ .NUMTCS,D!SP_ADDITION,MI 1 1heat, IER) "
c**********************************************************
TYPE 'CNVRTE: RODLNGTH=', RODLNGTH =-~ -~~~ =-""""""
TYPE 'CNVRTE: TCINITTEMPS=!, (TCINITTEMPS(K),K=1, NUMTCS)
TYPE 'CNYRTE: TCLOCS=', (TCLOCS(K),K=1, NUMTCS) :
TYPE 'CNYRTE: LNGSTROD=', LNGSTROD, 'LCL = ', LCL
TYPE 'CNYRTE: TCTEMPS=', (TCTEMPS(K),K=1, NUMTCS)
TYPE 'CNVRTE: K7=t, K7,' EXTMYOLTS=', EXTMVOLTS
TYPE 'CNVRTE: POWSUPPLYYOLTS=', POWSUPPLYYOLTS
TYPE 'CNVRTE: DISP_ADDITION =%, DISP_ADDITION
TYPE 'CNVRTE: INITPOWSUPPLYYOLTS=', INITPOWSUPPLYVOLTS
Type 'Cnvrte: MIllheat = ',Mlllheat
KA EE LR EEE R EEREERAHIEKIRRE LXK EEIEER XX RER LK
.. !NCLLDE lTSTCQm. |NCI .........................
IMPLICIT INTEGER (A-2)
- REAL INIT THERM EXP, RODLNGTH, TCINITTEMPS(ZPMAXTCS)
REAL TCLOCS(ZPMAXTCS),LNGSTROD, -LCL,DISPLACEMENT ,DISP_ADDITION
REAL CURRENT THERM EXP, TCTEMPS(ZPMAXTCS), K7, EXTMVOLTS
REAL INITPOWSUPPLYVOLTS, POWSUPPLYVOLTS
REAL INITEXTMVOLTS
c*****************************************************&****************!

C GET THE THERMAL -EXPANSION OF ROD AT  INITIALIZATION - Co
c***********************§***********§***********************************

QXXXXXXXXXX

¥ TCLOCS, LNGSTROD, ‘LCL, NUMTCS Mlllhea‘i‘ IER)
X - TYPE 'CNVRTE: INIT THERM'EXP=', INIT THERM EXP

IF(1ER.NE.1)GO TO 890
cr**************************************************************u****x*

C "GET THE THERMAL -EXPANSION'OF -ROD AT THIS TEMPERATURE--- - ------ - -

e e i
© CALL THRMXP(CURRENT THERM EXP, 'RODLNGTH, ' TCTEMPS, o
% TCLOCS, LNGSTROD, LCL, NUMTCS, Millheat, IER)

X~ TYPE 'CNVRTE: CURRENT THERM EXP=', CURRENT THERM EXP

IF(1ER.NE.1) GO TO 880"
O R R KRR R KRR KRR KRR AR R AR KRR KRKRK

x TYPE 'CNVR.'-E CALwLATE D'SPLA%MEW..uooooooooooooc.'
Ok RN RRK IR R AR E KRR R EA KRR KA EK R EE KRR AL KR

X TYPE 'CNVRTE: EXTMYOLTS = ', EXTMVOLTS



X TYPE 'CNVRTE: INITEXTMVOLTS = ', INITEXTMVYOLTS

X TYPE 'CNVRTE: INITPOWSUPPLYYOLTS = t, INITPOWSUPPLYVOLTS
X TYPE 'CNVRTE: CURRENTTHERMEXP = ', CURRENTTHERMEXP

X TYPE 'CNVRTE: INITTHERMEXP = ', [INITTHERMEXP

S T T T T e T T T T T T T T

D1 SPLACEMENT=D|SP_ADDITION+ 25,4%K7%((10.¥EXTMVOLTS/ ;SCR #147
*  POWSUPPLYVOLTS)~-(10. *INITEXTMVOLTS/INITPOWSUPPLYVOLTS))
¥ ~ CURRENT THERM EXP + INIT THERM EXP
X * TYPE 'CNVRTE: DISPLACEMENT=', DISPLACEMENT

GO TO 9999
CERERRRRRRER KK EREE KRR R KRR KRR AR R K KX IRX KRR R AR KK KKRKRKRK

c - - t233133 33222333321 IIT I LS L LT 2 NN
C**********************************************************

890 ..... CONT l NUE ......... S e e + e s mr e s s e mm e e e aue ms o
CALL NSYSER(IER,'CNVRTEINIT',*THRMXP ERR' ,ZPV|ABLE)
DISPLACEMENT = ZPBADREAL
- GO TO 9999
880 CONTINUE
CALL NSYSER(IER, 'CNVRTECURR','THRMXP ERR',ZPVIABLE)
D1SPLACEMENT = ZPBADREAL ‘ :
CREERERERHRRRRE R RRERREFHKRRREEIRRRK KL RRAR AR KEKEARKKRR
c o RREERKARARREEEXEERARRKERRKEREEL - - - - oo oo n e
CREEXRKRRXKKKEKE KRR RREKARRRE KKK ERRR KRR KK EREERR KKK KKK

9999. . CONTI NUE ..........................................
RETURN
END



