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1. Introduction 

On September 4, 1984, the San Onofre Unit 1 Provisional 

Operating License (POL) DPR-13 was amended to revise 

Condition 3.E which requires that a steam generator in

spection be performed within 6 equivalent full power months 

(EFPM) of operation from startup following the 1982 to 1984 backfit 

outage. The objective of this required inspection is to monitor the 

condition of the non-sleeved steam generator tubes at San Onofre 

Unit 1. The time interval for this interim inspection was based 

upon assigning to the non-sleeved tubes the conservatively 

estimated intergranular attack (IGA) degradation rate of 15% per year 

of operation. This previously established 15% per year degradation 

rate was based on comparison of historical eddy current data from 

tubes that were within active regions of steam generator A and were 

also sleeved during the 1980 Sleeving Repair Project. The purpose of 

this report is to provide information upon which to establish a 

revised degradation rate applicable to non-sleeved tubes which more 

appropriately reflects the rate of progression of IGA among these 

tubes. The appropriate interval between inspections can then be 

established, based upon this revised degradation rate.  

The revised degradation rate was determined based upon a review 

of historical eddy current examination data for non-sleeved tubes.  

Using this data, signals at the top of the tubesheet that are 

indicative of IGA were re-evaluated. The characteristics 

of eddy current signals in these non-sleeved tubes, over several 

inspection intervals, were then compared and contrasted with
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signals over similar inspection intervals in sleeved tubes 

which are known to have u ndergone active degradation due to IGA.  

From such a comparison, an assessment of IGA progression rate 

was made for the relatively inactive regions and a revised value 

for non-sleeved tube degradation rate was established.  

Such an assessment relies a) on the capability of eddy current 

techniques to detect IGA as found at San Onofre Unit 1, and b) 

on the ability to correlate the threshold of detectability 

with IGA depth of penetration. To this end, the in-situ eddy 

current responses of tubes, subsequently pulled from steam 

generators A and C during the 1980 Sleeving Repair Project, 

were re-evaluated and compared to the metallurgical results as 

reported in the 1981 Return to Power Report (Reference 1).  

Verification of the assessment of IGA progression in 

non-sleeved tubes is obtained through the results of eddy 

current examinations conducted in 1982, following approximately 

4.3 EFPM of operation (see Reference 2), and in 1984, following 

an extended shutdown to perform plant modifications.  

Assurance of the continuing validity of the assigned value 

of degradation rate is supported by a review of the steam generator 

water chemistry history and controls subsequent to the 1980 

Sleeving Repair Project. This review indicates that conditions which 

could accelerate IGA progression in non-sleeved tubes are unlikely 

to occur.  

Section 2 of this report contains relevant background infor

mation on plant operating history, steam generator water chemistry,
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eddy current examinations, and the 1980 Sleeving Repair Project.  

This Section also presents the methodology used to re-evaluate the 

steam generator inspection interval.  

Section 3 contains information that confirms the detectability 

of IGA at San Onofre Unit 1.  

Section 4 contains the assessment of IGA progression rate 

based on review and comparison of eddy current data over a 

number of inspection intervals for both non-sleeved and sleeved 

tubes.  

Section 5 presents the conclusions in regard to the assessment of 

IGA progression rate in non-sleeved tubes, discusses the development 

of a revised degradation rate (10% per 15 EFPM) for the non-sleeved 

tubes, and presents the proposed interval for future inspections at 

San Onofre Unit 1.  

Section 6 contains the list of references cited in this report.



2. Background and Re-evaluation Methodology 

a. General 

During the 1980-81 Sleeving Repair Project, it was established 

that IGA had occured at the top of the tubesheet in the hot legs 

of San Onofre Unit 1 steam generators A, B, and C. The regions of 

aggressive attack were identified by eddy current testing and 

were corroborated by metallurgical examination of pulled tubes.  

Although the affected regions of all three steam generators were 

similar, steam generator A recorded the largest number of 

quantifiable eddy current indications, followed by C and then B 

which had the least number of affected tubes.  

Figure 2-1 shows the distribution in steam generator A of 

quantifiable indications based on multi-frequency, differential 

bobbin coil data collected in 1980 prior to sleeving. The loca

tion of affected tubes is similar among the three steam genera

tors. Figure 2-2 shows the locations of tubes which were removed 

from S/G's A and C for examination and the corresponding maximum 

depths of IGA penetration as determined by metallography.  

Using eddy current test data and results of metallurgical 

examinations of pulled tubes to identify the active regions of 

IGA within each steam generator, boundaries were then formulated 

which encompassed these regions and all tubes within the 

boundary for each steam generator were sleeved. Figure 2-1 also 

shows the sleeving boundary for S/6 A which is representative 

of the boundaries for all three S/G's. The regions outside the 

sleeving boundaries contain non-sleeved tubes. These tubes were
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not sleeved because analysis of eddy current data collected during 

the sleeving project yielded no quantifiable indications of IGA 

at the top the tubesheet.  

The conditions for return to power of San Onofre Unit 1 

following the 1980 Sleeving Repair Project are set forth 

in Section 3 of the April, 1981 Return to Power Report 

(Reference 1). The limiting condition of a 6 EFPM operating 

interval was based on the 15% per year degradation rate which 

was conservatively applied to the non-sleeved tubes.  

In summary, a rate of 15% per year was assumed to apply to 

these tubes with the added assumption that the depth of IGA 

penetration could be up to 40% before becoming detectable by eddy 

current techniques. Under these assumptions, an operating 

interval of 6 EFPM would limit non-sleeved tube degradation to 

less than 48% at the first inspection following post-sleeving 

return to power. This degradation level would, in turn, be less 

than the plugging limit of 50% for non-sleeved tubes.  

The assumed degradation rate for non-sleeved tubes is 

characterized as being conservative in the 1981 Return to Power 

Report since (1) the rate was derived from tubes inside the 

sleeving boundary having quantifiable, unambiguous eddy current 

indications of IGA and (2) the time frame over which I6A was 

assumed to have progressed from threshold detection levels to 

quantifiable depth was conservatively limited to the period 1976 

to 1980. Additional information on the basis for the currently 

assumed degradation rate is contained in Section 2.b below.  II
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The assumption that non-sleeved peripheral tubes have 

IGA depths near the detectability level of 40% is also a 

conservativism in the formulation of the operating interval.  

Eddy current examination results from the 1982 and 1984 steam 

generator inspections indicate, further, that this assumption, 

when considered with an assumed degradation rate of 15% per year, 

is overly conservative. These inspections showed negligible 

progression of IGA in the non-sleeved tubes following approxi

mately 4.3 EFPM of operation and 26 months in lay-up conditions.  

Were the 15% degradation rate applicable to non-sleeved tubes 

and were the depth of IGA at the 40% level at the time of the 

sleeving project, then evidence of progression of IGA in non

sleeved tubes would have been evident in the eddy current ex

amination data. Additional information on the scope and find

ings of the 1982 and 1984 inspections is provided in Section 

2.c below.  

The apparent lack of significant progression of IGA in non

sleeved tubes is suppported by the improvement in steam generator 

water chemistry specifications which have been in place since 

the sleeving repairs were implemented. An overview of steam.  

generator chemistry prior to and subsequent to the sleeving 

repair project is given in Section 2.d below.  

The above considerations provided the incentive to re

evaluate the degradation rate in non-sleeved tubes for the purpose 

of establishing a more appropriate operating interval between 

steam generator inspections. Accordingly, a re-evaluation
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of the non-sleeved tube degradation rate and steam generator 

interval was performed as outlined in Section 2.e below.  

b. Basis for 1981 Degradation Rate 

The degradation rate applied to non-sleeved tubes prior 

to return to power in 1981 was developed based on the 

eddy current responses of 39 tubes in S/6 A, located 

in active regions within the sleeving boundary. The locations 

of these tubes are shown on Figure 2-1. The reference data 

base was the 1980 multi-frequency, differential bobbin coil 

data. Section 3.1 of the 1981 Return to Power report describes 

the methodology used in deriving the 1981 degradation 

rate for these tubes. In connection with preparation of this 

1985 report, the 1980 and prior eddy current data on 

these tubes were independently reviewed. Appendix A contains 

representative signatures from among the 39 tubes havina 

the most complete examination histories. It is apparent from 

these signatures that the 39 tubes are within areas which 

have experienced active, significant degradation over time.  

,No tube in the group exhibits a normal tube sheet entry signal 

throughout its inspection history which, in many cases, dates 

back to 1973. Many tubes in the active regions surrounding 

the 39 tubes exhibit the same characteristics.  

In comparing the eddy current signatures of the 39 tubes 

from one inspection to the next, it does not appear that the 

rate of degradation during any one interval is significantly 

different than during another interval. In an attempt to
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verify this qualitative judgement, phase angles and corres

ponding depths were assigned as appropriate to all available 

signatures at the top of the tube sheet from the 39 tubes. In 

those cases where it was inappropriate to assign phase angles, 

but the signal was distorted, a depth of 40% was assigned as 

being representative of the threshold of detectability of 

volumetric IGA. The results are presented in Table 2-1.  

The trends on a tube by tube basis are generally consistent 

with the view that a degradation process commenced prior 

to 1973 and that degradation progressed through 1980. At 

low depths of penetration, however, there is considerable scatter 

in the re-evaluated data which makes reliable estimation of 

degradation rates based on group statistics for early inspec

tion intervals uncertain. Among the factors which contri

bute to this uncertainty are the following: 

(1) Denting in combination with thinning at the top of 

the tubesheet act to distort and oppose the formation 

of the flaw response of the differential coil at 

lower depths of IGA. The typical effect is to 

foreshorten and/or distort the upper lobe of the differ

ential response, creating uncertainty in assignment 

of the proper phase angle.  

(2) The use of 400 kHz as the test frequency for .055'; 

wall thickness Inconel 600 tubing results in low 

depth flaws being rotated more toward the hoizontal 

plane and increases the masking effect of noise and 

dents on the coil response to IGA.
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Notwithstanding the problem of reliable quantification 

at the lower depths of IGA, it is evident that for tubes 

in the active regions, IGA progresses at a significant rate, 

is detected in earlier inspections, and significantly 

alters the eddy current coil response in subsequent years.  

c. 1982 and 84 Inspection Results 

In 1982 following approximately 4.3 EFPM of operation 

after the 1981 Sleeving Repair Project, a comprehensive 

eddy current examination of sleeved and non-sleeved tubes 

was performed in all three steam generators. In the non

sleeved region, tubes were examined with both the 4x4 and 

bobbin coil probes. A total of 1212 tubes in all three steam 

generators were examined consistent with the pattern for steam 

generator A in Figure 2-3. The results were reported in the 1982 

Return to Power Report and showed negligible change in progression 

of IGA in non-sleeved tubes. The seven tubes in S/G C and one 

tube in S/6 A which showed evidence of minor change were located 

at the sleeving boundary near previously defined active 

regions. Moreover, the depth of IGA penetration was not 

such that the differential bobbin response was quantifiable.  

In April of 1984, following approximately 26 months in 

lay-up conditions, the steam generators were again inspected 

in preparation for return to power scheduled for later 1984.  

Steam generator A was selected for inspection and both sleeved 

and non-sleeved tubes were eddy current examined. Approximately 

226 non-sleeved tubes adjacent to the sleeving bondary were



SO1.SG.98503. 2-7 

examined using the 4x4 probe in accordance with the inspection 

pattern shown in Figure 2-4. Results showed no evidence of 

IGA progression.  

d. Overview of Steam Generator Water Chemistry 

(1) Pre-Sleeving History 

San Onofre Unit 1 has operated on phosphate chemistry 

since initial operation in 1968 except for a period of 

approximately four months from December 1970 until April 

1971 during which time volatile treatment was attempted.  

Due to hideout return and condenser leakage, excessive 

blowdown was required in order to maintain proper chemistry 

and, therefore, phosphate treatment was resumed. The chemistry 

history from that time up to the 1980 sleeving repair 

outage is discussed in Appendix A of the 1981 Return to 

Power Report (Reference 1).  

(2) Post-Sleeving History 

On June 17, 1981, the Unit 1 returned to service fol

lowing the steam generator sleeving repair. A revised 

chemistry program was followed. This program included 

(a) a cold soak, (b) a hot soak, (c) new chemistry control 

parameters during heat-up, and (d) new chemistry control 

parameters during power escalation and steady state opera

tion.  

During the ensuing 4.3 EFPM of operation, there were three 

occassions in which the secondary water chloride limit of 

of 0.5 ppm was exceeded. On one occassion, the chloride level
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exceeded 5 ppm due to a condenser leak and the unit load was 

reduced to 30% to limit chloride hideout. The condenser 

was repaired and normal chloride levels restored within 

fourteen hours using blowdown. The other two occasions 

involved lesser chloride excursions of shorter duration with

out need for load reduction.  

Phosphate concentrations during the 4.3 EFPM operating 

interval were out of specification on four occasions. At no 

time did this condition persist more than four hours. The 

proper phosphate concentrations were restored by blowdown 

and/or chemical feed.  

On February 27, 1982, Unit 1 was shut down for a scheduled 

steam generator sleeving repair inspection. During the 4.3 

EFPM of operation, it is considered that overall steam gen

erator chemistry was significantly improved in comparison 

to pre-1981 operating history.  

From February 27, 1982 through November 27, 1984, the 

steam generators were maintained in wet layup while in 

a Mode 5 extended cold shutdown. The secondary chemistry 

limits for this condition are specified as follows: 

Phosphate =<50 ppm 

Chloride =< 1 ppm 

Na/P04 1.0 - 3.0 

pH 9.3 - 10.5 

Hydrazine 50 - 150 ppm 

Periodic drain and refill operations were necessary to
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maintain these limits as sodium, phosphate and chloride 

leached from the sludge pile into solution. The need to 

drain and refill became less frequent as the outage pro

gressed due to a decrease in the rate at which sodium, 

phosphate, and chloride entered into solution. Draindown 

was also required in order to perform steam generator 

secondary side inspections.  

A nitrogen blanket was maintained on the steam generators 

during the outage to minimize oxygen ingress.  

In November, 1984, Unit 1 was returned to service. Mode 1 

steam generator chemistry limits are as follows: 

Phosphate 15 - 30 ppm 

Chloride =< 500 ppb (typically < 100 ppb) 

Na/P04 2.3 - 2.6 

pH 9.4 - 10.2 

Also, continuous blowdown of approximately 1 X is being 

maintained to assist in steam generator chemistry control.  

Since the November, 1984 return to service, no primary to 

secondary leakage has been detected at Unit 1.  

In early 1983, a new water chemistry procedure was imple

mented at Unit 1. The procedure, entitled "Unit 1 Steam 

Generator and Condensate/Feedwater Chemistry Control and 

Sampling Frequencies", defines normal and abnormal ranges 

of secondary water chemistry parameters and sampling fre

quencies for each of the plant operating modes, including 

lay-up periods. The administrative and management controls
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of the procedure are consistent with the guidance of "PWR 

Secondary Water Chemistry Guidelines", EPRI Report NP-2704

SR dated October, 1982. The response to out of range par

ameters include mitigating actions, power reduction to 

30% or less, and unit shutdown if site management determines 

that continued operation could adversely affect steam 

generator tube integrity. In all cases, site management 

is responsible for and has taken action to reduce power 

based upon the recommendations of the plant chemistry 

department.  

e. Re-evaluation of Steam Generator Inspection Interval 

The application to non-sleeved tubes of a degradation rate 

based on data from tubes in the active regions is judged 

to be overly conservative since (1) the non-sleeved tubes are 

in an "inactive" region, (2) the 1982 and 1984 inspection 

results confirm that there is no significant progression of IGA 

in non-sleeved tubes, and (3) current steam generator water 

chemistry controls provide assurance of continuing "inactivity".  

The practical consequence of applying this conservative rate 

is to require unscheduled unit shutdowns during the cycles of 

operation between refuelings. Approximately four weeks are 

needed to perform the evolution of cold shutdown, steam 

generator inspection, analysis of results, reporting of 

findings, and return to power. To the extent that such 

evolutions occur more frequently than necessary, otherwise 

avoidable plant operating costs and personnel radiation
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exposure are incurred without benefit. Accordingly, a re-

evaluation of the basis for the currently required steam 

generator inspection interval is warranted in order to 

justify an interval which more appropriately reflects the 

condition of the non-sleeved tubes and is adequately 

conservative, but is not overly restrictive.  

The approach adopted in this re-evaluation relied 

on the existing eddy current data base to assess the rate 

of progression of IGA in non-sleeved tubes and to assign 

a degradation rate which reflects the actual rate of 

progression and at the same time is adequately conservative.  

The reference inspection for assessing the progression 

of IGA is the 1980 inspection which lead to the sleeving 

repair effort. In that inspection, 100. of the tubes were 

inspected on the hot leg side below the fourth support in 

each steam generator using the multi-frequency bobbin coil.  

The test frequencies employed included 400 kHz, 340 kHz 

and 100 kHz differential and 100 kHz absolute.  

In order to utilize the most extensive eddy current data 

base, steam generator A was selected for performing the 

assessment. The use of steam generator A in performing this 

assessment is justified on the basis that all three steam 

generators are performing in a like manner. Accordingly, 

the resultant, revised degradation rate can be applied to 

all three steam generators.  

Inspections prior to 1980 were performed using single
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frequency bobbin coil at 400 kHz differential. Therefore, 

for the purpose of comparative analysis of eddy current data, 

pre-1980 data is compared to the 400 kHz differential 1980 

data. For comparison and evaluation of 1980 and subsequent 

inspection data, all channels of eddy current data are 

evaluated.  

To confirm the capability of the bobbin coil to 

detect IGA as experienced at San Onofre Unit 1, the field 

eddy current data in 1980 for tubes pulled from S/G's A 

and C was compared to the metallurgical findings for 

these tubes. The detectability is measured by the depth 

of IGA above which there is reasonable assurance of 

obtaining a bobbin coil response.  

A review of historical data for tubes in the active regions 

having discretely quantifiable, unambiguous eddy current 

signals in 1980 establishes the time frame over which 

conditions supporting IGA have been present. Tubes in 

the non-sleeved regions, which have at most a distorted 

signal indicative of IGA in 1980, can be assumed to have a 

depth of IGA penetration at or near the threshold of 

detectability. By assuming no IGA in these tubes at the 

start of the time frame established for tubes in the 

active regions, a conservative IGA degradation rate can be 

derived and assigned to the non-sleeved tubes.  

The results of the 1982 and 1964 examinations provide 

confidence that the derived degradation rate is adequately
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conservative. The improvements in steam generator chemistry 

procedures and controls implemented since sleeving provide 

assurance that conditions which could accelerate IGA 

progression in non-sleeved tubes have not occured since 

1981 and are unlikely to occur during future operation.  

The sections which follow present the results of 

the re-evaluation effort based on the preceding approach 

and present the revised degradation rate established for non

sleeved tubes and the corresponding appropriate operating 

interval between steam generator inspections.  

01



TABLE 2-1 
RE-EVALUATION OF 1981 DEGRADATION RATE DATA 

TUBE NO. % DEPTH IN YEAR INSPECTED 

ROW COL 80 79 77 76 75 73 

28 23 74 61 
28 26 99 75 40 
30 28 98 92 
12 31 86 54 
33 31 89 96 40 
31 32 91 81 70 
32 32 96 66 
33 33 95 
33 34 93 40 
33 35 91 81 
13 40 96 89 65 40 
13 41 92 86 62 39 28 
13 42 77 73 51 24 
12 43 77 67 46 
11 44 91 B 36 
38 44 77 
39 44 91 
10 45 87 90 
11 45 79 65 36 
39 45 80 
8 46 90 
9 46 79 

36 48 82 
37 55 83 70 
11 56 
36 56 86 29 
36 57 80 62 48 
11 58 94 
37 58 76 19 
28 70 98 55 
24 71 95 
29 71 98 50 40 
26 72 87 62 71 
27 72 97 71 55 
25 73 98 96 65 
26 77 84 63 
25 78 79 40 
12 80 91 95 79 
12 81 96 98 75 

MEAN DEPTH = 88.2 73.5 77.4 47.4 47.6 56.1 
OF TUBES 
RE-EVALUATED 

0 1
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3. Correlation of Eddy Current and Pulled Tube Data 

The purpose of this Section is to confirm the ability 

of the bobbin coil probe to detect the IGA which has 

occured at San Onofre Unit 1. The methodology correlates 

the results of the 1980 pulled tube metallurgical examina

tion with the re-evaluated field eddy current data.  

Tube lengths were removed from hot leg sides of steam 

generators A and C during the Sleeving Repair Project.  

The field eddy current data collected from these tubes prior 

to removal have been re-evaluated and compared to the 

metallurgical examination results as reported in Table 

2.2-7 of the 1981 Return to Power Report. Table 3-1 

summarizes the results of this comparison. Appendix B 

contains computer printouts of the field eddy current 

responses for the pulled tubes.  

The results show that in all cases the 100 kHz absolute 

bobbin coil detects the IGA condition reported by the 

metallurgical examination. The results further indicate 

that the 400 kHz differential bobbin exhibits a response 

to the IGA condition in the majority of cases where the 

metallurgical examination shows an IGA depth of >40%. An 

exception is Row 17 Col 45, for which there is essentially 

no response to the IGA which extends approximately 2 inches 

axially above the tube sheet. The lack of the differential coil 

response to this condition is explained by the similarity 

to a thinned condition. It is noted again that the 100 kHz 

absolute does respond to the IGA in Row 17 Col 45.
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In summary, based on correlation of bobbin coil responses 

with pulled tube metallurgical examination results, it is con

cluded that the bobbin coil can detect IGA, as found at San 

Onofre Unit 1, at levels exceeding 20%. Specifically, the 400 

kHz differential generally responds to IGA at levels in excess 

of 40% and the 100 kHz absolute detects IGA at levels exceeding 

20%.



TABLE 3-1 
RE-EVALUATION OF 1980 PULLED TUBE DATA 

STEAM TUBE ND. PULLED 1980 EVALUATION OF 1985 RE-EVALUATION OF 1980 FRACTOGRAPHY 
6EN'R ROW COL CONDITION FIELD EDDY CURRENT 1980 FIELD ECT DATA AND METALLO-RAPHY 

A 24 71 FRACTURED 400 DIFF: 95" 400 DIFF: 95% 95Z CIRCUMFERENTIAL 
AT TTS 100 ABS: ABNORMALITY 100 ABS: 96% 

NOTED 

A 31 28 FRACTURED 400 DIFF: COMPLEX 400 DIFF: 92% 90% CIRCUMFERENTIAL 
AT TTS WITH DENT 

100 ABS: ABNORMALITY 100 ABS: 92%.  
NOTED 

A 17 52 INTACT 400 DIFF: 95% 4' 400 DIFF: 951 4' 100M 3-4' BELOW TIE 
BELOW TTS BELOW TTS 50% 6" BELOW TTS 

100 ABS: 95% 4' 100 ABS: 48% 
BELOW TTE 

A 12 70 FRACTURED 400 DIFF: DTS/DENT 400 DIFF: 31% 50% MAX 
AT TTS 100 ABS: ABNORMALITY 100 ABS: 34% 

NOTED 
RPC: (40& 

A 41 46 INTACT 400 DIFF: DTS 400 DIFF: DIE THINNINE MAX 17% 
(COLD LEG) 100 ABE: ABNORMALITY 100 ABS: ABNORMAL 

NOTED INDICATION 
RPC: INDICATION 

A 22 84 INTACT 400 D1FF: SMALL DENT 400 DIFF: DENT WITH 20% MAX AT TTS 
DTS DTS 

100 ABS: OK 100 ABE: 22A 
RPC: OK 

A 23 83 INTACT 400 DIFF: DENT/DTS 400 DIFF: 21% 20% MAX IN 90 MIL 
100 ABS: O 100 ADE: 20' BAND AT TTE 
RPC: ABNORMALITY 

A 17 61 INTACT 400 DIFF: SMALL DENT 400 DIFF: 911 90% BASED ON VISUAL 
DTS 

100 ABS: ABNORMALITY 100 ABS: 91% 
NOTED 

RPC: SMALL INDICATION 

A 20 85 FRACTURED 400 DIFF: DENT 400 DIFF: DIST'D DENT 80% MAX 
AT TTS AND TUBESHEET 

100 ABS: DENT 100 ABS: 52' 
RPC: 38% 

1



TABLE 3-1 
RE-EVALUATION OF 1980 PULLED TUBE DATA 

STEAM TUBE NO. PULLED 1980 EVALUATION OF 1985 RE-EVALUATION OF 1990 FRACTOSRAPHY 
8EN'R ROW COL CONDITION FIELD EDDY CURRENT 1980 FIELD ECT DATA AND METALLOGRAPHY 

C 11 69 FRACTURED 400 DIFF: LARSE DENT 400 DIFF: DENT >60% FOR 180 DE6 
AT TTS 100 ABS: DENT 100 ABS: 50% 68% MAX 

RPC: INDICATIONS 

C 13 67 FRACTURED 400 DIFF: DTS 400 DIFF: DIST'D >60% FOR 250 DEG 
AT TTS DENT 78% MAX 

100 ABS: ABNORMALITY 100 ABS; 75% 
NOTED 

RPC: INDICATIONS 

C 14 70 INTACT 400 DIFF: OK 400 DIFF: OK 30% MAX IN 40 MiL 
100 ADS: OK 100 ADS: (20% BAND 
RPC: INDICATIONS 

C 32 71 FRACTURED 400 DIFF: DENT 400 DIFF: DENT 35% AT AND BELOW 
AT TTS 100 ABS: SMALL DENT 100 ABS: 49% FRACTURE 

RPC: INDICATIONS 

C 22 44 INTACT 400 DIFF: DTS 400 DIFF: DTS 25% MAX FOR 60 MILS 
100 ASS: ABNORMALITY 100 ABS: 191 

NOTED 
RPC: NO INDICATIONS 

C 17 45 INTACT 400 DIFF: OK 400 DIFF: OK GENERAL IBA FOR 20 ATS 
100 ABS: OK 100 ASS: 51% 60% MAX I' ATS 
RPC: NO INDICATIONS 

C 25 BO INTACT 400 DIFF: NDD 400 DIFF: DENT 40% MAX OVER 60 MIL 
(W/SLEEVE) 100 ABS; NDD 100 ASS: 281 BAND 

RPC: 48% 

C 10 43 FRACTURED 400 DIFF: NDD 400 DIFF: DENT NOT PERFORMED 
AT TTS 100 ABS: NDD 100 ASS: 60% 

RPC: 691 

2



4. Assessment of IGA Progression 

This Section describes the results of the 1985 re-evaluation 

of San Onofre Unit 1 eddy current data for sleeved and non

sleeved tubes. Eddy current data from 1973 to 1982 was reviewed 

and compared to determine the extent to which IGA and "IGA-like" 

indications have been present and have changed over the years.  

Table 4-1 lists the inspections from which eddy current data 

was re-evaluated. Also included in this Table are the probe 

sizes and types as well as the test frequencies and modes and 

numbers of tubes from each inspection which were re-evaluated 

in 1985.  

Figures 4-1 through 4-6 show the locations of tubes re

evaluated from each inspection. Table 4-2 lists the numbers of 

re-evaluated tubes which were common to two or more inspections.  

From the inspections prior to 1980, composite eddy current 

signatures and horizontal and vertical channels of the 400 kHz 

differential bobbin were reproduced using the DDA-4 analysis 

system. From the 1980 and 1982 inspections, the 400 kHz (1980 

only), 340 kHz and 340/100 kHz mix were reproduced as was 

the 100 kHz absolute. The documented signatures were then sorted 

into groups of tubes inside and outside the sleeving boundary.  

The signatures from various inspections of a given tube were 

compared to determine whether responses indicative of IGA were 

present and to what extent these have changed. Identification 

of IGA and "IBA-like" responses was based on pulled tube data 

(Section 3), data on tubes known to have leaked due to top of tube
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sheet defects and data on tubes known to be within the active regions 

of IGA as identified in 1980.  

Representative histories of tubes within active regions and 

having unambiguous indications of IGA at the top of the tubesheet 

in 1980 are contained in Appendix C. These histories are comparable 

to and supplement those in Appendix A. For all such tubes re-evaluated, 

there is evidence, dating back to the 1973 eddy current examination 

records, of IGA itself or signal distortions which can be attributed 

to IGA. For these tubes, there is also a consistent, detectable 

pattern of change toward greater degradation.  

To illustrate the regionalization of activity within the tube 

bundle, eddy current signatures from columns of tubes which 

traverse active areas within the sleeving boundary were reviewed 

row by row to assess the similarity of responses. Representative 

data used in this review are presented in Appendix D. Data from 

columns 39 and 45 from the 1980 inspection and column 52 from the 

1976 inspection are presented. Review of this type of data indicates 

that, associated with active and inactive regions, there are 

characteristic eddy current responses.  

Representative histories of tubes in the non-sleeved regions, that 

are currently in service, are presented in Appendix E. In the review 

of non-sleeved tube inspection data, unlike data from tubes in active 

regions, no significant changes in eddy current signatures were ob

served from one inspection to the next. In addition, this review did 

not identify any discretely quantifiable, unambiguous IGA indications 

such as those found in the active regions. However, distorted tubesheet
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indications (DTS) which may indicate the presence of IGA in the non

sleeved region were observed. The locations of these DTS indications 

are plotted in Figure 4-7. As noted above, comparison of historical 

data on these DTS indications show no significant change from 

inspection to inspection. From these results, it is concluded that 

there is not a significant IGA progression rate in the non-sleeved 

tubes.  

In summary, it is concluded that IGA and "IGA-like" eddy current 

indications have been present since 1973, that there is regionaliza

tion of IGA activity within the tube bundle, and that the non-sleeved 

tubes are in a region of inactivity.



TABLE 4-1 

BOBBIN COIL EXAMINATIONS 

STEAM GENERATOR 'A' 

SAN ONOFRE UNIT 1 

EXAMINATION DATE PROBE SIZE FREQUENCY MODE TUBES EVALUATED ('85) 

JUNE 1973 560 SPF* 400kHz DIFF 355 

APRIL 1975 560 SPF 400kHz DIFF 519 

OCT. 1976 560 SPF 400kHz DIFF 541 

SEPT. 1977 560 SF** 400kHz DIFF 201 

JUNE 1979 560 SF 400kHz DIFF 111 

APRIL 1980 580 SF MULTI DIFF/ 3500 
ABS 

MARCH 1982 560 SF MULTI DIFF/ 427 
ABS 

* special flex 

** spring flex



TABLE 4-2 

NUMBER OF TUBES AND EDDY CURRENT SIGNALS 

COMPARED IN 1995 RE-EVALUATION 

STEAM GENERATOR 'A' 

SAN ONOFRE UNIT 1 

DATES OF INSPECTIONS NUMBER OF TUBES NUMBER OF TOP OF 
COMPARED COMPARED TUBESHEET SIGNALS 

73/80 255 510 

73/80/82 63 189 

73/76/80 9 27 

73/76/80/82 4 16 

73/77/80 4 12 

73/77/79/80 1 4 

73/77/80/82 1 4 

75/80 78 156 

75/76/80 25 75 

75/76/77/80 3 12 

75/77/80 46 138 

75/79/80 16 48 

76/80 243 486 

76/80/82 37 111 

76/77/80 130 390 

76/77/80/82 16 64 

76/77/79/80 8 32 

76/77/79/80/82 1 5 

76/79/80 7 21 

77/80 176 352 

77/79/80 3 9



TABLE 4-2 (CONTINUED) 

DATES OF INSPECTIONS NUMBER OF TUBES NUMBER OF TOP OF 
COMPARED COMPARED TUBESHEET SIGNALS 

77/80/82 55 165 

79/80 74 148 

79/80/82 2 6 

80/82 257 514 

TOTAL NUMBER OF TOTAL NUMBER OF 
TUBES COMPARED = 1514 SIGNALS COMPARED = 3494
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FIGURE 4-2 
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FIGURE 4-3 
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FIGURE 4-4 
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FIGURE 4-5 
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FIGURE 4-6 
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FIGURE 4-7 
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5. Conclusions 

Based on the correlation of 1980 ECT data with the pulled 

tube metallurgical results, as discussed in Section 3, the 

bobbin coil can be used to detect IGA, as found at San Onofre 

Unit 1, at levels in excess of 20%. This value demonstrates the 

conservatism of the commonly accepted detectability threshold 

of 40%.  

The results of the review presented in Section 4 of historical 

eddy current inspection data clearly identify the non-sleeved tubes 

as an "inactive" region of the tube bundle. However, the presence 

of non-quantifiable "IGA-like" indications in certain non-sleeved 

tubes indicates that IGA may be present, but based on the detecta

bility threshold discussed above, it is concluded that IGA in the 

non-sleeved region is not likely to have progressed to levels 

greater than 40%.  

Based on the comparison of historical data discussed in 

Section 4, evidence of IGA-like eddy current indications is 

present in the earliest available inspection data. This would 

indicate that IGA commenced sometime prior to 1973.  

If it is conservatively assumed that the 1973 level of IGA 

in all non-sleeved tubes was 0% and it is ackowledged that 

IGA may have progressed to 1980 levels approaching 40%, then a 

conservative degradation rate for the non-sleeved region can 

be established. Since approximately 60 EFPM of operation occured 

between 1973 and 1980, the assumed, worst case IGA progression 

rate is 40% per 60 EFPM, or 10% per 15 EFPM refueling cycle 

operating interval.
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A review of Table 3-1 in Section 3 shows good detectability 

at IGA levels > 20%, which, when the DTS indications are con

sidered, leads to the conclusion that the actual IGA level 

in non-sleeved tubes is not likely to have exceeded the 

20% to 30% level. However, using the 10% per 15 EFPM IGA 

progression rate and conservatively assuming that IGA is near 

the 40% level in the non-sleeved tubes, eddy current inspections 

at refueling outage intervals will ensure that tube degradation 

due to IGA will be detected consistent with the 50% plugging 

limit for San Onofre Unit 1 non-sleeved tubes. Based on the 

results of the anaysis presented in Appendix C.3.1 of Reference 2, 

non-sleeved tubes with up to 40% remaining wall and a potential 

loss of lateral support at the lower (one or two) support plates 

meet the applicable tube integrity design requirements. Therefore, 

it is concluded that, with a conservatively assumed IGA level of 

40% and a 10% per 15 EFPM degradation rate, at the end of a 15 

EFPM refueling cycle operating interval there is a 10% margin to 

the allowable minimum wall under postulated worst case accident 

conditions.  

SI
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FREP -- 4@1? k H 

RO TPT I H CI G 'E 

0 H ___ ____ ____ __ _- CIIFF 

SPAN ----- 1~ H: 

ROTAT N IlCIE 

irHANEL ? EMU 

- FREIQ 400~i kHz 
:*4 -,FqN ----- 102.4 

I FL'TTICN k '3 1-1 

!HPHNEL; 4 P:E 
FRE 100 K-H 

I ---- F'TPTION - E DEG 

.HAHRELS 1:4 

I- RO I ON---- '3aDUNE 

P-LA~NT UNIT* _:'i LEG DAlTE -ETEC: inc. -19E!:-' 

CE SOWScE 1 Ai I NLET E5/o?,ev d.' cmu



E P T K C:H H O P . I 1 C H A N N E L N CI -- co i ' 1 : & r w I IL 4' :.  

; CHANNEL I [1FF 

!:*PAN

RC'TPTICON C D [EF 

lCHANNEL 2 D1FF 
FREQ -- 30 1,@ IH 

P__ _ _ _ A N - - 1 .c' 

IROTATION- 
Ci [lEC 

CHANNEL3DI 
FREQ - 4C* 1f

I S A N 1 0 2 4A 

ROTATION - D[E' 

C 'HANNEL 4 B 

_____ 2 70t ~ FE~- I~HL 

TS HL 
SPA1 ~FN -- 1 C4 

-
R1FCTAT 2CN 0 E C 

r CHANNELc I 

.- R OTAT I ON EO [(lf

C HANN4ELE;, ' 

FCT4TILI1 4 [E~ 

1 PLANT UINIT * ;., Ci LEG ['ATE ETEC n . E S NC 1A NL T e / /?Ed i c. 1 .I R ' 1 

0Z IG: L 0- /E ii 2.0 R



CH %'PF: 4 YERT C . NO I 0I0D Ir ROW4 1X COL 41 

SPAN ---- 84 
ROTATION - r DEC 

ItHEL 2 DIFF 
FREDl -- kHz 
SPAN I--14 
ROTATION 0 DE G 

CHAN L 1 DIFF 
FREQ ----- 948e kaz 

SFAN - - 1824 
-- "ROTFTION 0 9c EE 

CH4*EL 4 AE 
FREQ l-- 00, khz 

3.69 VLTS 58 PM 92 1 
TS HL +6.8 SPAN IK 

ROTATION 
- 0 DEG 

MJX 1 (t) <-CHP0MMELS KE 
SFTW -- _ 4 

a-- - -- dtq -- ROTAT ION - I1 DEG 

SPAN - - 1024 

ROTATION - 6, DEf, 

34 PL ANT UNITO S/ tEG DATE ZETEC Inc. .- 198", 
StE SOHG 7 I "A. INLET 85'25'80 Edition 12.@ Rev I 

(II



CH VERT _ CH 3 HOPI- CHHEL HO -- O11 ROW 3 'LOL 41, 

SPAN - 1824 

ROTPTION - 1 DE 
CHANNEL 2 DIFF 
FREQ -- 113 kI 

SP-N ------ 1824 

ROTATION - @ DEG 

CHANNEL 2 : 

FREQ ----- 488 kHz 

SPAN I---- 124 

ROIATICN - 13 DE; 

CHNHEL 4 PE:3 

SI FREQ ----- 1 k 

T HL +. SP-N ----- 1024 

ROTATION - 8 D E 

MIX- 1 (5) 

CHANNELS 1 

cWAN ----- 1 Pl'4 

ROT-TION - 20 DE, 

MIX 2 E.~ 
CHAHNELS ;4 

P- ----- 1824 
ROTATION - 1 DEG 

PLANT UNIT* S/C LEC DATE 'ETEC Inc. - 1983 

SCE SONGS 1 INLET 05/88/75 Ed iti on 1. 1 Rev 1



______H __ :-:VERT C:HAM*EL NWt -- I 1(4 Row. 13: !0L 4aiI 

1 CHANNHEL I L'IF.  

ROTATIONH - 17 DEG' 
iCHA4HEL E~ ['1FF 

iRO'TATION DE i 

CHANHNEL S I 
IFR'EQ --- 4 k4 Hz 

ROTARTION- 8 DE" 

!C.HFHHEL 4 APES 
IFREG - ~ 18-kHz 

ITS HL +ci SP[N I C424 
- RFOTATION - L DEG 

mI:< 1 (5::1 
I- -- 4- -CHPHNEL$_ 12 

Ft------iCE4 

ROITA-TION DEC 

~8 PLANT LINIT# S' LEC, CATE ZETE': Inc. -E;

SCE SONGS$ I "A" "INLET" 04/.'11. 75 Editiic'. 1aJ E +&- 1



CH YRI CH 6 O 1 HANN4EL NO' -- ic' r1c- RC ,,c: COL 401~ 

CHflHNEL 1 E'IFF 
IFREQ 40ClH kHz 

SFPAN I-- 2 
ROTA~TION DREFC 

CHANNEL D kH 

ROTATION DEG~ 

CHANNEL 2; 
IFPEQ 400' kH: 

SPANt' 555 
R<OTATICONEEr 

IFREGi I ai,4 le 

T$ HL +0. I PH -- 1 
RC'TPTICOA 6 Di E& 

'MIX< I .  

CHANNELS I1c 

SP:'ATN I CiJ' 

RTTAT I ONi - ( LIE'

P-I LANT LJIIT* $,~ LEG3 DATE ZETEC Inc. - '19-; 

SZlECtC I IA "NLET" 10,11 /76? Edition 12.0I Rea.



CH ?VERT .- :H HOR1. I CHNNHEL NO 2: iD 1l Ci OW I> COL 4 

C ANNEL I1 'I Fr 

IFPEC' -- 4 K., LHz 

RO'TATION - C4 DLEG I 
2'PHE DIFF 

FR.E ----- 2(l I Hz 

ROiTATION - E DE C 
C-HANHEL 3 

FREQ - 4- 0Al kH

'SN 5 

PO~TC4 - u DE 

_____ _____ ____FREQ-----Ike~ kHz 
0.46 W'LTS 114 LtEZ5 it I----1iE 

TS HL 4A 
I I RC'TITION 0 ~ DEG: 

/ r~HANNELC 1 

.OTAT IC'N 21- DIEG 

CI'IIH *4EL': .:4 

f SPA~N ------ 1 A2 
RC'TATICOA C DC 

20 PHT UJN I T4 LEG. DACTE ZETEC: Jroc. I 

CE ,ON~c, "Ai" "INLET" 10/ 11/ 76 Editim- I,.C Rev



C:H ^VERT CH ?i- H3 t I Z . ~ C:IPNNE.L HNC ID 10 IE i IW i *1 COL 401 

_____ HANNEL 1 EF; 

FREQ - -- 4A14 H: 

* H T 7ZI TATICN - fDE 
C:HPNEL 2 DIF 

FREQ 2e'HI H 

'.1ROTATION4 - 04 EE 
CHANNEL 3 Elm~ 

FREG - 400Ir Hz 

p - ~ -~ .- ~ROTA4TIONH - C, ir~ 

ICHANNEL 4 i;~ 

- iROTAiT IN - LIEG 

~~~~~~~~~~~jI 1'HN (5)e~ .O LGOTEZTC In. - I 

SCE ~ONG~ P INET HAdHtic, --



-:H :VERT I. 2H HrX!I: L CHP*4HEL NO -- ID 10 ROW ]3 I:GEL 40! 

UiF4HNHEL 1 DIFF 

FRECO -- 4K* kHz 1 7AN ----- I OE4 
ROiTATIO~N - 0~ DiEG 

ICHPHHEL 2 IF 

FREQ ----- P051 kHz 

RO~TATION 0 DEG 
!CHAHHEL ?,RI 

__________________Fi'EQ 4- I kHz 

CHANE 4L A F.S 

FREQ I K-I 1 z 

-S HL +0 ROiTATION~ C DE G '~ 

-!MIX 5 

CHNNELS 12 

ROTTION - DECG 

E@ F'LPAT I.INIT* SG LE G D TE ETEC Inc. - 19 
SE OG ILT o/%7 Edton 12~.0 e



r 4Y-71 E.Ln -r !C- KW'~ I Z! CtL 40i.  

F~V -- 4E* kHz 

iTwT( --

CHANNEL 2 D!FF 

ROTATION & D FC.  
CHANNEL iDF 

I CHF**EL 4 AE, 

W0 kt~z 
7.4?YOLT--]E W 9 SPANd -- I4 

IROTATION 0 CC C(i 

iP9x 1 (5> <

RIAN --- I A&4 

ROTATION4 11 DE' 

S4 PLANT UNIT* F.V L Er- DATE ZETE( Inc.

.A@.( 

Edtc: :



CH2:YRI C HOP Z C:HANt4FL NO' I- D 1 P ROW -'I OI 

ICH~HHEL~ EIFF 

FF:EQ - 400 k HZ 

ROTAT] ION * DEC, 
CHA4NNEL 2 E'itTr 

FEQ------ 40~ kHz 
S. 'Pf4------1024 

* ~--7 ~RFOTATiION - 0: DEG 

-FREQ -40i PH: 

ROTA4TION 0 11E.  
! CHANNHEL 4 ;4EtE 

FREIP -- I1C0 kH: 

T':. Ht. +0.* ________ ,4 -ia 

AkR TPTIiCiN - 4 LI EE 

I -4--CHA~NNEL Z 

___ __RC'TATIC'H 1- 1 C DEG 

-jCHAkNEL$: 

RcITT 1 TN 0 DE 

M PLANHT LINI T LEG' DATE ZE7EC I nc .

,;C:E -SOcE I I H INLET 00.,'K4'/75 E d it i c-n 1a Rev



C:H VE" C:H HOR I Z CHA4NNEL NO' -jr I' c ROW ICOL .~ 

C:HANtNEL 1 DIFF 

I F4----- -1 i: H 

CHANNtEL C- ED1FF 
FREQ ------ 2cv v "H: 

I OTA4TIC*4 - (4 DEC, 

CHAiNNEL RO 

P -' RE Q ----4A H 
"PAN ----N- EIO 

CI-4ANtEL 4 PE:, 

04.44 VOLTS 1(41 ~.70 re

-' I~TS HL *-.( -

F R'TPTIC#J - C1 E 

-- 4HANEL~; 1L 

F';TPT----- (O4 D 

ROTAMN 'C'I~ 

HANNtELc- D4 !TA ----7 --- --- 1(14 

PLANT LINIT* S;. LEG DAlTE ETCIrc. 

:,C:E SkiHGS I I A INLET Oe/E10/75 Edt.Oori 12.0 Re-)



V FRT 41 i- HII C:HANNEL NO -lEIIR(II~1'J 

C:*Ht4EL 1 EIIFW

FREiQ --- 4f0e kHz 

ROTATION 0 DE 

CHHEL 2 DI FF 
FREQ EIAE kHz_ 

I~ ~ ~ SPN 24 

HLH E S- c;PTLF i 

F 1 T h ROTATIONl - LI E G' 

'MIX 1 f<5, 

CHANNELSE II' 

CPAN - 12 

ROTATION1 2 P; LIEC 

20 PLAN4T UNHIT* / LEG DAITE ZETEC Inc.  

SCE 1EC*4a3S I I A INLET i8k7 Edition 1_0. Fc ev



- :H 3YERT N KIP- I -C' +j CHANNEL NO' I-I 8RW 3 COL 

I'FRED ---- 4W I kHz 

: =-2 ri -

F t4 - -- 1 K'4 

ROTATION' 0 CI CEE 

CHANNEL 2 rDI FF 

I ~~~FREQ --- ~E H 
SP~AN4-- 1824 

/(ROTATION- 0 DE G 

* ~CHANNELS 3 !i 

IFREQ 400~ kH: 

C-PAN 7?(' 
ROTATION4 CI~EC 

I ~iCHANNEL 4 A: 
iFREQ - @ H 

TS. HL +0.0 &P"N 1024 

ROTATIC4 - l EI 

-- i i 1 

-~ rC:HANNELE I r 
C;F.AN------I 824 

I L ~-JROiTATION 21A D'EG 

MIX 2A.) 

SPCAINEL I34 

20 PLANT LIIT* s./' LEG' DATE ZETEC Inc.

-E AOiS INLET 2800EI-7 7 Ed0t-cwI 12-Cl Re I



1 ~41~T 4 4WRT M EL No- 10 DROWd 31 CO3L 3Z~ 

VAN I-1W4 I 
IIROTATION - e DEG 
F-nCWfEL 2 DIFF 

II L I I ISPRN - Iee4 Ii~ I I ROTATION- 8ODEG' 
jaf*4\EL\3 DFF 

FREG- 34e kHz I 

bV4i IW1 

III4.17 O..TS Son 91W FRG x ~ 

Dn~cr 7nbi a r~crJ 

RTR0 ATION 11DE C, 
II X 2 SIX (E,) 

j ROTATION- 6DE G 
34 PLANT LINITO S/r0 LES DATE ZETEC Inc. - 19[r

SCE SONGS I I A INLET /25/M Edition~ 12.0 Rev I



CH- 3YEIIT LCH HORI CHANN*EL NCI-3 D18i SL -11 

CHPMiEL I DIFF 

I FRE D- 400 Hz 

RO'TATIO'N - 1, CIE G 

!CHA-NNEL 2 EIIFF 

IFRED ------ I CI f Hz 

ISPA4N -- - C44 
RC'TATION - 04 DEG 

I(CHFINEL 3 

IFREQ 4 4@WI kH
iSPAN------18L4 

RO1TATION - & DlE6 

i CHP*4NEL 4 PES 

T L +E4.I~ :::Z S-A4I---102 
1 RO'TATION 0 8 0EG 

IMIX 2,':.  

CHA-UNELS .- 4 

C;PN I2 

-~ROTATIONA - C, CIE G 

c-, PLAN4T ITO zc LEG' DPTE Z-ETEf-: Irtc. - 18

SCE U.INuiS 1 INLET 05'@7 Edition IC. Rev



CMJYEFT CK H :HORI Z 1 CHANNEL N(' ID 1E' kf1CI& "_ COt.E: 

CHNEL 1 DIFF 
IFRED 40A k H: 

ROTATIOIN 4 [DEG 

~CHANNEL~ 2 1FF H 

AROTATION CA EG 

FPEO 4A*' 1..H 

SPA1N 524 

ROlTATION D EC, 
CHA-NNEL 4 ,4 F 

1T$ S;L _________ &PAfN I He 

RO'TATION 0 D~LEG' 

EFAN --- I& 

I J ROT AiT IN e 0 DJEG 

- ~ ... ~ rHA4HELS : 

RO'TATION - Pi EG 

PA LANT LINIT* E.-eG LEG DAlTE 2ETELI Irtc.

cCE -XiNGS, A INLET El Editioru Il' Re.v I



C:H C:HF! + 1 CHIHE C' -- f Zl~ LiFu4 I. O 

ICANE 1 IFF 

FREQ - 4C*~ k H
SPqN -- 12 

7-- P~~OTPTION - CDG 
IC.HAINNEL 2 D'1FF 

F RE Q -- 20 zi 

SPAN ---- I Ei4 

I RO'TATION - DE"C 

II ~CHANNEL 3 fJ 
'FR~ED -- 4001 k Hz 

I~PA '' -F~4 0

I RO'TATIONH D 'LE" 

4 CHAHNEL 4 CE 

ITS HL 4 1 SPAN 1 IC42A 

- RCOTATION - C1 DEG~ 

F .IHANHELE-; 1a 

I --- RO CTATICON -_( DEG LIE 
I 4 IMI>: 

CHNNEL'-.  

i IRO A~fTi' - ON DEC, 

20I PLANT LI1T4 S/0i LEO~ DATE ~ TC!c 4V 

SC:E SCONGS I I A INLET 88wZE*7-c Edition Re.C4 I~



CH S VERT t CH HOR 1 + CHANNEL NO -- 1 J l8 ROW COL 1 

U CHANNEL 1 DIFF 

FRE(4 - 400 [Hz 

II ~SPAN -la 

ROTATION - 8 DEG 

CHANNEL 2 DIFF 

FREQ ----- 280 kHz 

SPAN ---- 1824 

ROTATION - a DEG 

CHANNEL S |IL 

FREQ ----- 400 kH 

SPAN ----- 70 

ROTATION - H DE' 

'CHANNEL 4 ABS 
FREQIC -H--16k 

A.79 VOLTS 47 
T NL .SPA ----- 1024 

I H +ROTATION - u DEG 

m I;< 1<W 

CHANNELS 12 

SPAN ----- 1624 

KI TT -ON F DED 

CHA4ELS E 

II~ LAN - -LINT* KFfSPTI--- 1824DE POTFAT IO Co J C DEC , 

E PLANT :NI SO LEG D ATE ZETEC: Inc. - 198? 

SCE SONGS 1 I A INLET 6Od0/77 Edit ir 12. Rev 1



r I 1 YT J-CH 4WVT 1 Cf*EL NO - 1 D leci RM3 O 311 

71m - I SPN I P 

I I TT TI1W - 10 DIEG 
II I I I OVO0EL 201IFF 
IIFREQ - 188 kliz 
II~ ~~~ I sPW-94 

II I IROTATION- 8 DEG 
CHNE F1 DI0FF I 

RSiwI1m - ie Lt 
I T-11t- R0I4 I U L 

4. IT LTS 89 a~ 

V ROTAT!'M rce 

I MIX I 

ITA II I I DE I 
I~~I 2L (6) <- !P 

0I A RTTION DE 
34 PLA~T LIIT# SAc LEG DATE ZETEC Inc. - 19Er 

SCE SONGS I I A INL.ET 85/25/80 Edition 12.0 Rev' I



> VERT~ CH HOR~i C: CHANNE W,

----------- CHAHtHEL I IF 

RfiTCATICIN - C i 
:CHANHNEL riIFF 

ROTA~TION - DE 

CHANNEL 
-rEQ ---- k H-: { FLCTTION El~i 

'CIHNEL 4 4~ 

Tc HL +RC CTHTPAI4 - L E 

-- CHANNELS; 3 

-;FP-N - -- 10 i 4 

RTI IN4 : 0:DE 

ROTAT I ON L 'DEC, 

;:L AN4-T LINITO -;C LEG DA'TE ETEC Inc. 19 

I;C:E $.CING:Z: A I NLET C45,-'%/. 6 Edi * 1cwr1t ~"



-:V'ERT CHN4FHL RO -- D 30 ROW MIL 2E.1 

1-_________- -- CHA.HEL I DF 

FREGQ 40A( kHz 

S 024 

ROfTATIONH - i DEG) 

CHANEL 2 DIFF 

FRECO ---- I K' kHz 

SPAN ------ lIK4 

CHANHNEL S E1 
FREQ --- 400If 
SPA~N 0-18a 
ROI3PTIC*4 - E 

C4HHEL 4 'ep: U 

- 8~.57.VOLTS I61 P- 24' -31( H 

FZOTAiTION 0 l LiG 

MIX 5 

I - CHANNHELS I, 

7 

FLNN LJITN $;r, LEGDflE ZT. In 2( E G 

CE~~~~~~~~~~~~ I;*4, .. P NE 5*((.T Ei c 2 ( ~ 

CHNE0: ': 

SPN 0K1



C:H WERT CH Hc'1 CHANNEL HO' - IE 112 ROW i ~COL E! 

[C:HANEL I1 EIIFF7 

ROTTIO - CA DF4 

:CHAINNEL 2 EiIFF 

FREC4H------1a 

-4IOTRTO ON IE 

: LH44NNEL gu 
-- FREQ 4-- CIA kHz 

SPAN -- 550 

ROCTATION - r 'U' 

CHANHEL 4 AP,'

________________FRFU -- I c3c Hz 

TS HL +o 
R OTATION - C, DEGC 

ROTA I ON 2 D

CHANNEL".  

, F LA~NT LIN I T S;/13 LEG DAPTE ZETEC Ir.  

!:LCE SONIG j I A INLET b68.88/7 Ed itf cr 12. ci Re 1



Hi 'S VE' C cq HOR1 CHANNEL 40 -- ID 10 ROW Z? COL 26 

iCHAHEL 1 DIFF 
FREQ ------ 400 kH: 

SPAN ----- 1024 

ROTT ION - I DE 

CHANNEL 2 DI7F 

FREQ ----- 200 ki 

SPAN ----- 1824 

___- __ -- IROTATION - 0 DEG 

CHANEL -S M& 
FREQ ---- kH 

SPAN 550 

ROTATION - ' DE.  

CHANNEL 4 AE.  

14.48 VOLTS 9S 75 ~ FREQ ----- 100 kHz 

T. HL +E.1 SPAN ----- 10K4 

ROTATION - C DEO 

mix 1 (5 
-- CHNNELS; 

SPAN - 1024 
W-ROTATION - -8 [EO 

!MIx 2 6 
-- j C HAHNELS 4 

SP-N ----- 104 

ROTATION - - DE 

20 PLANT UNIT# No LEG DATE ZETEC Inc. - 190: 

SCE SONGS I I A INLET 88.'7Edition 12.0 Rev 1 

III



(:H : VERT _CH HOpF CNHEL NO -- 3 ID Ji ROW 2S COL 2E 

r:Hor: 4ii vHz 

F-CIH - 1od4 

ROTATIN - ON DE' 

CHIHNNEL DIFF 

FRED ----- 80 kH: 

PAN --- 1624 

I -c--- - 'ROTATION - 0 DE 

-C HANNEL 

-- FREQ ----- 400 kHz 

SZPAN ----- 55e 
r-pp~r 

RiTATION - 1 IED 

ICH-HREL 4 ARBS I I__ __ _-FREQ --- :*0 kH: 
8 5 VOLTS 129 o 50W 

TS HL +F.C 
RO TTJOH - T LIE 

MIl 1 '51 

CHAHNELS 1 2 
PAN ------ 1C24 

'OTATIOH - 26 BE 

t ~M IX * b-, 2 -..  

S -- HANNELS 84 
SPAH

ROT4TION - ON '0 

PL ANT LIT* S'F LEG DATE "ETEC Inc. - 1'

SCE SOHGS I I A INLET 8/8877 Edition 1 R.- Rv 1



CH ET r14 4 V i D- 18 ROW 2P COL. P61 

SPA IRI 4,c: 

ROTATION - 11 LIE 

(1HMEL 2 DIFT 

FRG l-e18 kHz 

~ SPAN - 124 

ROTATION - 8 DEC, 
CHANE 9 DIFF 

FRED1 -- 34e6 kHZ 

SPAN --- 1024 

IROTATrION - 0 DEG' 
CHArNNEL 4 F-c 

2.95 YOLTS 999 SA 1024k 

1*ROTATION- DEG( 
MI x 1 (5) 

ISPN -- -1&4 

-___ I IRfOTATION - 11 DEC, 

34 PI-ANC UIJ4T* $vC LFC- 'ATE ZETEC Inc. I W3e Z 

SCE S)N(i I I m'LET e'5'8 Editicjn 12.e Rev I 

C~ I VE:IT CH 4 T ,IR C1oj&FEL 40 -- V 3RW2 3LiE 
I1*L D1FF 

-VQ 11 4 1 

ROTATION AL6 DE C.  

Ofl*NEL 2 01FF 
FRWQ --- I 1 kHz 

SPAN - 1824 

ROTATIN - CC GE 

FREQ -- 346 k~z 
I SF14H -- K~4 

ROTA4TION r 6 DE C, 
CHANN*EL 4 PRB-c 

P~ (LT ~FREQ -- 186 k~z 

F. W YL TS WSPAN - 02 
ROTATION 1 DEG 

1X I( ) I 

CHANELS 32 

SPAN - 824 

__________I.-.- ROTATION - 6 OE 1' 

34 PLANT UIJ4TO S/6 LFG SODTE ZTEC Inc. - ISM3 

SCE soa I I up INLET M'V2S/8 Edition 12.80 Rev 1



- I:H VEPT H HOR I C IZiHHEL NO - F I i R. CIWi E.CfL 

___________C iHFHE L 1 DuFF 

LCHANNEL D -F 
FREQ4 H Z* i 

ROUTATIO'N D H E 

CHPHNEL ~ 

rPEH 400---- H 

ROfTATIONI DE, 

FPH i H2 

-I ~'tf:iH 4IDE 

t I M E:_,' 1I 

MIPP I 2 

RFITPI CN C'1 DF 

0: 

0LN N * C E AE'7ric



CH7:VER I HOF Z CHAOHEL NO' I- JEl ROW 4F. r:CIL 57! 

L 
FF~'-------41 ; z 

~FREP ------ ~4lf 

* I 
RO1TTIO'N -. C 

C HAHNEL 2 ~'FP 

ROlTATIO N DC 

!rHPHEL 3 

FREQ ---- 4884L 'Hz 

RCTATION CI G 'C 

k. :5 ACLTS 1E 1 [ ~ 4'-8C~ J - 1 

HINNELES 
PAN - - 10 4 

j , CIT'T I ON 20 a8 EG 

CHAHELS 

PPF N '------ 1024 

_______ (, F"T I N'' - Ci E'E 

.:'l PLPNT UN11* S, LFG DA~TE 2E7EC Inc. 1 

;C OG "I NLEI 10/ 11 /76 E: ~lK e.



CJ-I E VERTN CH S HORIZ 4  CHANHEL HO -- 3 1 18 ROW 3. CIL 57! 

CHANNEL I DFF 

FREO ----- 400 k 

RCTATIOH - C DF" 
ICHANNEL 2 DIFF 

.---. FREQ - 18* k H:

SPAN --- 1624 

ROTATION C* DIE'G 

ICHANNELS S E I 
FREQ --- 400 kH: 

SPAN ---- 1824 

IROTATICN - DGF 

I CHANNEL 4 AS.  
FREG -- 1140 k Hz 

TS HL +0. --- *--- 124 

ROTATION - D DEG 

MIX 1 (5) 
CHANNEL S 2 
SPAN --- 1024 

ROT7ATIOIN - 20 EGC 

CHANNELS 4 

ROTATION - DEr, 

21  PLANT LINIT* CO LEG [ATE ZETEC' Inc. - 1988 

SCE S-IGS 1 INLET 05/00/ Editic.n 12.0 Rev I



iC ER7 iCH 3HO. 1' i-HANNEL NC' 2- PEI le lw aE . ca 5 

t!C-HAHNEL I 01FF 
FREQ ------- 41, H:! 

ROTATION - 0 D EOF" 

'C-HANNEL 2 E']FF 

----- FREQ --- I (* 1 Hz 

i SPAN--1C4 

ROTATION - c EE G 

// ~CHAt44EL 3 Ei 
FREQ --- 4EA~ kHa 
SP'AN------24' 
POTATION4- DEG~ 

CHANNEL 4 wE.
sa VLT 13 6 I 1FREQ ---- I(4C4 KHz 

I' -TS HL +C1. S 1RO-TATIOti - 0 DEG 
- MIX 1 (5, 

CHANNELS* 12 

-4ROTATION- 20~ EC, K K MIX 2 (E.) 
C+QNNEL:: .4 

ISPAN 1,34 

21 PLANT LIHITO C-'C' LEC; DATE ZETEC Ine.

SCE St*40c;$ 1 A INLET 858- Ed i t.i c. 1 0 Rev I



I E H4VERT c.rcqt) to h eROW 36 COL 571 

'~H %~R f~4 . kHz 

SPAN - 1924 

ROTATION - 0 BEG (7 O#UEL 2 D1FF 
FffQ - 199F kHz 

ISPAN - 1924 

ROTATION - e BEG I C (4EfL 3 01FF 
FRE- 341B kHz 

SPAN - 194 

ROATO 0 DEG 

CHANNEL 4 AEG 

FREG 199 kHtz 

2 T Ot WT* SPAN 1624 

TS H + . ROTATION

KSPXN ±, -24 
-~ ~ RTATION 11 DEG.  

mix P (6) < 

I~SA --_ I K-4l:EC 
ROTA~TIONDEC 

94 PLANT IIT* S4S LEE? DA~TE ZETEC Iroc. - 19K.  

SCE SONGS I I A INLET 0'254W Edition~ 12.0 Rev' 1



APPENDIX B



CH , &YERT _ CH 4VERT CHANNEL NO -- 1 G 18 ROW 24 COL 71 

CHANNEL 1 MM 

FREG --- 40 kHz 

SPAN -- 1024 

ROTATION - 0 DEG 

CHANNEL 2 DIFF 

FRE - 100 kH2z 
SPAN -- 720 

ROTATION - 7 DEG 
CHANNEL 3 DIFF 

FREQ -- 340 kHz 

SPAN - 914 

ROTATION - 0 DEG 
CHNEL 4 ABS 

_____________________ FREQ -- 180 kHz 
8.48 VOLTS 5e 95 k 

TS HL +0.0 SPrN - 1824 

ROTATION - 8 DEG 
MIX 1 (5) <-

CHANNELS 32 
--- ---- --- SPAN --- 1024 

ROTATION - 10 DEG 

MIX 2 (6) <-
CHANNELS 12 

SPAN --- 169 

ROTATION - 11 DEG 

20 PLANT UNIT* SG LEG DATE ZETEC Inc. - 1983 

SCE SONGS 1- ---- -INLET- 05/00/8 Edition 12.8 Rev I 

CH 6YERT + CH 4YERT CHANNEL NO - 4 kG 10 ROW 24 COL 71 

-- CHNNEL 1 DFF 
FREQ -- 48 klz 

~,. SPAN* 1824 

ROTATION - DEG 
CHANNEL 2 DIFF 

FREQ --- 100 kHz 
SPAN --- 720, 
ROTATION - 8 DEG 

CHANNEL 3 DIFF 

FREQ 348 kHz 

SPAN -- 914 

ROTATION - 8 DEG IT I CHANNEL 4M 
I FREQ 10e kH-b 

1.27%'YOLTS g___ 9 
1TSHL +8.8 SPAN - 1824 

ROTATION - 8 DEG 
- MIX 1 (5) <

CHAHNELS 32 
SPHN 1924 

-.-- ROTATION - 10 DEG 

MIX 2 (6) < 

CHANHELS 12 

SPAN --- 109 

ROTATION - 11 DEG 

28 PLANT UNIT# S/G LEG DATE ZETEC Inc. - 1983 

SCE SOHGEc- 1 -A- -INLET- 05'/90.' Edition 12.0 Rev I



CH- 6 YERT +. CH- 4 VERT C-A4*EL NO - 1GS 10 ROW 31 COL 28i 
__________CHANEL 1 W& I 

FREQ -- 48e kHz 
SPAN --- 04 

ROTATION - DEG 

CHANNIEL 2 01FF 

FREQ - 188 kHz 

SPAN -- 728 

ROTATION - 8ULU 

CHANNEfL 3 01FF 

FREQ 348 kHz 

SPAN - 914d 
ROTATION E DEGU 

ICHNNEL 4 ABS 

1.808 VOLTS 92 FRE SPAN k-8 z 

TS H-L SPAN 102 

ROTATION - DEC, 

MIX 1 (5) <

CHANN4ELS 32 
SPAN - 1824 

ROTATION - o 18 EG 

MIX 2 (6) <-

CHANNELS 12 
SPAN -- 1009 

ROTATION - 11 DEG 

28 PLANT UNIT* S./G LEG DATE ZETEC Inc. - 1963 

SCE SONGS- -1- -A- -INLET-- 05/88/80 Edition 12.8 Rev I 

CH- 6 YERT -CH- 4 YERT ~I CHANNREL NO -4 G 18 ROW 3 1 COL E-81 

FREQ - 4e8 kHz 

SPAN - 1824 
ROTATION - DEG 

ICHANEL 2 01FF 

IFREQ We18 kHz 

SPAN 728 

ROTATION - 8 DEG 

JCHANNEL 3 01FF 
FREQ - 348 kHz 

SPAN - 914 

ROTATION - 8 DEG 
Cl-14NEL 4 

1.804 VOLTS - 92 FRSPAN 10e24~ 
TS H~L +0.8 PN - l2 

ROTATION - 8 DEC, 

MIX 1 (5) <

CHANN'ELS 32 

SPAN 1824 

ROTATION - 10 DEG 
MIX 2 (6) <

CANNlELS 12 

SPAN -89 

ROTATION - I1 IDEGJ 

28 PLANT LIH1TO S/G3 LEG DATE ZETEC Inc. - 1983 

SCE SONGS- - -- -A- -INLET-- 85/00/88 Edition 12.8 Rev 1



ICH 6 VERT _ CH 4 VERT 1 CHANHEL NO 1 G 18 ROW 17 COL 52 

CHANNEL 1 IBi 
FREQ ---- 400 kHz 

SPAN ----- 1824 

ROTATION - 8 BEG 

CHANHEL 2 DIFF 

FRE 1-----100 kHz 

_3SPAH ----- 82 

ROTATION 48 BEG 
CHANNEL 2' DIFF 

I FREQ - -- 340 kHz 
6PAN --- CH L244 

CHNE 1 1F 

ROTATION - I BEG 
CHANNEL 4 FBS 

FREQ ----- 10 kHz 
.71 YOLTS @@195 

TS HL 4.5 SPAN----- C824 

ROTATICN - 0 DEG 

MIX 1 (5)'

CHA4PNELS 32 

SPAN ----- 1024 

ROTATION - 1 [ IER 

MIX 2 (E.) 

CHANNELS 12 

SPAN ------ 1809 

ROTATION - 1 EG 

20 PLANT UNIT# S/6 LEG DATE ZETEC Inc. - 18 

SCE SOG--- --- --A-- -IHLE-T-- 05-,/flO Edition 12.0 Rev 1 

:CH 6-VERT _CH aVERT C:HPNHEL NO -4 tEG l0 ROW 17 COL 521 

CHANEL 1 DIFF 

--- FREQ -- 400 kHz 

SPAN --- 1024 

ROTATION - DEG 

CHANNEL DIFF 

FREQ --- 1884 kHz 

SPAN --- 20 

ROTATICN c - 9DEG 
E-HR.EL E DIFF 

FREC4 ----- -340 kHz 

iSPAN ----- 244 

1ROTATION 0 DEG 

CHANNEL 4 

FREQ -- 100 kRz 

TS a Mr48 SPAN 1924 

ROTATION - 6f DG 

MIX 1 (5)<

j CHANHELS SE 

SPAN --- 1024 

- -ROTATION -18; DEG 

IX 2 (.6) <-

CHANNELS 12 

SPAN --- 10? 

ROTATION - 11 DEG 

20 PLANT UNIT* S/,G LEG DATE ZETEC Inc. - 1983 

S-CE SOHGS -- - ------- 1- -- A-- -INLET-- 8S/60 .80 Edition 12.0 Rev 1



CH 5VERT CH 4YERT CHANNEL NO -- @ 1 ROW 12 COL 70) 

iCHAHNEL 1  
FREQ ----- 400 klz 

SPAN --- 1024 

ROTATIN - DEG 
ICHANNEL 2 DIFF 

FREQ ---- 180 kHz 

SPAN --- 1824 

ROTATION - a DEG 
CHANNEL 3 DIFF 

FREQ --- 340 kHzJ 

SPAN- 1824 
ROTATION - 0 DEG 

CHANNEL 4 ABS 

_____________________FREQ - 188 kHz 
2.39 YOLTS 155 FRG11 ~ 

TS HL +98SPAN --- 1024 

ROTATION- 0 DEG 

MIX 1 (5) 

CHANNELS 32 

SPAN - 1824 
ROTATION - 10 DEG 

MIX 2 (6) <

CHANNELS 12 

SPAN -- 1824 

ROTATION - 4 DEG 

20 PLANT UNIT* S/G LEG DATE ZETEC Ic. - 1983 

SCE SONGS I I A IHLET 05/25/88 Ed iti on 12.08 Rev 1 

CH 6YERT CH 4 YERT CHAHEL N -- 4 10 ROW 12 COL 71 

CHANNEL 1 DIFF 
FREQ 400 kHz 

SPAN---124 
ROTATION - 8 DEG 

CHANNEL 2 DIFF 

FREQ 100 kHz 

SPAN -

ROTATION - 8 DEG 

CHANNEL 3 DIFF 

FREQ --- 340 kHz 

SPAN - 244 

IIROTATION - 8 DEG 

CHANNEL 4 
FREG -- M- 1 k kz 

0.30 YOLTS 9e 9h 4 
TS HL +13.0SPI44 

ROTATIOH - 1 DEG 

MIX 1 (5) <

CHANNELS 32 

SPAN - 1824 

..- -- ROTATION 10l DEG 

MIX 2 (6) < 
CHANNELS 12 

SPAH -- 1989r 

ROTATION - 11 DEG 

n PLANT UIN ITO S/6 LEG DATE ZETEC Inc. - 1983 

SCE SONGS-- - 1 -A- -INLET-_ _5/6_88 Edition 12.9 Rev 1



-CH I VF:7 4  CR 4 YERT .4 CHANN*EL HOJ ilL 10 ROW~ 41 COL 4f,; 

;PPH I c'.14 
ROTWTIC* C- DEGu 

L C0r*EL DIF 

-FRE -- e#@ kHz 
SPAN4 - K4 

ROTTION- (4DE G 
CH~*EL 3 DI FF 

FREQ ?AO c' kHz 

~R'00CONc - v DEO: 

Rf-~~'TPTIC*N e DEC, 

I~ I iT 4 

8 PLANT UJNIT# S-'G LEC, DATE -ETEC: Inc.

3.cz S**S I I A ILmLEl 085'"2 Editi.cw, 11*. Rev I 

CR I YEF'T +4 CH 4 YER C14P&L J-O 4 1 D 10 ROW 41 W-]L 4E, 

SPANA 

'C-P#*NEL r- DIFF 

Fi;EQ C46-H 

STHH ----- 1 C'; 

Fe(Ti:TIr;N-~ DE C, 

I I CHANHEL 4 

_____________________FREQ 110 k i t

T~. 0.8&E14H K-

*"AN E (' -4 

CHANELS 1Z2 

SN---- ICK4 
Li ______ I______________. ROTATION - 6 DE G 

ie PLAT MIHT* S.G6 LEG3 DATE ZETEC Inc. -1* 

SCE SONGS. I I A CUJTLET 85/25/9e Edition 12.0 Rev' 1



CH i VERT I C~ 4VET W, D44~L~( -1 ~ E 10 RCW 2Z' COL 41 

Cr%4HEL I fj 
FKSQ 4k~k H2 0A I KA 

IC*4E C-. DFF 

El 1FRQ ~ 1@40 k.z
SPAN- 1024 

ICHANNEL S 4 DIdt 

I RTR1 - 40 iH!3 

I' __ __ ___ __ __ C34*r#EL 4 REI 

IF EG I 1 8 -H m 

RIOTPTIn- - (4 DEC; 

!MIX 1 (5) 

SPA I --- I K4 

IROJTATION~ - :1 DEC, 
MIX 2 (6: 

j -- ~ CHAHHELE i 

j RC'TATICIN - 'DEC, 

10 PLANT UNI T# S, LEG DA~TE ZETEC Inc. -I~ 

CTr Cf. 7 INLET M.25"S Editior, Ic".0 Re, 1 

6. U- E6RT .~.CH 4 VET CHANN*EL NO -4 10 ROW. 22 CCI.L 4 
cH~~LI 01FF 

FREQ -- e k0 z 

WAN 1024 

ROTATION- 0DE 

C:H4ANEL 2 01FF 

FREQ -- 100 k
SPA 820 

ROTATION 0 DEG 

CHANWL 3 01FF 
FREQ - 340 ktiz 

SPN - 914 

ROTATION4 0 DEG 

D"NL 4 =m 

0.59 VOLTS 95 N -22Y FRE -pw leek 

TS HL .0SA- 
12 

ROTAiTION - DEG 

MIX 1 (5) <

CHANNELS 32 

SPAN - 1824 

ROTRT I OI - le DEG 
MIX 2 (6) <

CHANNELS 12 

SPAN -009 

_______________________ ________________________ 
- 11______________DEG____________ 

2e PLAN4T UJNIT* S/6 LEG DATE ZETEC Inc. - 1983 

SCE SONGc -1-- --- -INLET- 0/e'13 Edition~ 12.0 Rev I



C H E.VERT CH- 4 VERT +1 CHPN4EL NO -1 SG16 ROW 23 COL. K3j 

FREQ 4E8 k Rz 

SPANH 1624 

ROTATION4 - DEC.  

CHANN*4EL 2 01FF 

FEQ -- 10e k~z 

SROTATON- 0DE 
CHANNEL 3 01FF 

FREG 346 kHz 

TSPA -L .6]1244 

ROTATION_ 8 DEG.  

CHANNI4ELS 4 32I 

TS ~ ~ ~ ___ HL60SPN-124 I.- 2ROTATION4 0 1 DEC.  

MIX 1(5.) <-_ 

cOPNO - 12D4 .  

PL~tT UIT4 S'G LEGEROTAZTCIONc 1 1LE3 

CHANNE4LS 1 0 IF 

WPAN --- 1604 0 IROTATION 116 DE G 

kFREG - 4 k~z 

)SPA1N 124 
I IROTATION 0 DEGI 

MI 5CHNNELS 2: I 

-- E 164 ~ 

ROTATION 0 1 DECG 

ROTTI ON( 1 DEC 

2. nU~I VOLTS 13E. LEG OPTREC 1nc. k 1 

SC ~GS------- T.S.-- HIL ET +0.0 /8 SPA.,iN 12.8R4



CH E.4 YEVT CHi 4U*~ lO- e Rowd 1( C.C'L 61 

SPA 1&c4 

RTTION - ( DEC 
CARFI*EL 2 DIFF 

I F Q-- 10A_ 

ROTIT I ON - ( DE~ 

CHANNEL 3q DIFF IFREQ -- 34(4 kit 
SPAN -_914 

ROTAITION DEC, 

re. B VO T S 55 c-C--1 c4ki 

TS HLELS0.6 

4,- -4--- ___ ~ROTF4TIOHN- 14DC 

CHANN4ELS 32: 

ROKTIN~ 11 DE r

Lde FLAN1 LIN I TO S./C LEG DATlE =TEC Inc.

SSE A*G--- 1- .~- -II4.FT- & / Ed'itio 12.0C Rev. I 

j_. CH 6VERT CH AE1.j C*#EL NO -- 4 10 1ROW. 17 COL E 1 

!CHAHE7L 1 DIFF 

ROTAITION' - (4 DEG 

al CA%14EL 2 DIFF 

FREQ I-- H 

ROTAITION - 0 DE C, 
C0-**EL 3 DF 

FREG 34o kitI 
SPAN - 914 

ROTAION - 8 DEC, 
CHAHHEL 4 

__FREQ - 1(* kHit 
8. 1 VOLTS 1W

TS HL +6. 8 SPAN 2-_____ 

ROTAITION' -L DEC 

IMIX 1 (5)

I I 4EL S 3 
SPN-- 1&c

4 

ROTAiTION 18i DE c 
MIX~ 2 (6.  

I ANELS 1 

IROTATIONI - 11 DE C, 

28 PLAN.T t.341T# -'& LEG DAITE ZTEC Inc.- 9: 

SCE SON~..----.- --.-. J... ... IIET_. 95-100/8 Edition 12.aI RE--, 1



CH I %RT CA 4 4VERT (le44~E NOi -- Uk 10.5;:~@ 

SPAN 1024 

-OA ION DE,__ 

CW*t4L a DIFF 

-1 * kHz 

ROTAT ION4 -. DUE 

FREQ ___ A@ kHz 

ROTTION' - DEG 

CWE*4EL 4 WE 

PWRTO E1 k- Fir 

* I I MIX 1 (5 

ROTATICH - 1 'DE 

MIX 2'. -

- C*MAHELS 12 

SPAN IL4.24 

1I PLN IIO LG LbDTE ZFTEC Inc.  
V .r-r ~,OrIc a r,4i 4,r i 4&~ 

H 6 &VERT D.-ci 4 YET + 119*EL N~O 4-f 10 ROWP 28 CL 851 
CHANEL I 01FF 

FREG -- 40e kHz 

SPAN - 1824 

ROTATION 0 DEG 
CHANNEL 2 01FF 

FREQ 180 kiiz 

SPAN - 820 

ROTATION 0 DEG 
C~*HL3 01FF 

FREQ - 340 kcHz 

SPAN 914 

ROTAITION4 - e DEG 
CHANNEL 4 

0.32 VCLTS 81 IN 52 IF FRE - 180 4~ 

TS HL. +.0SA- 12 

-ROJTATION - a DEC, 

MIX 1 (5> (

CHANNELS 32 

SPAN -- 1824 

-ROTATION - 18 DEG 

MIlX 2 (6) (

CHANNELS 12 

SPAN -889 

I ~ROTATION - I1I DEG_ 

29 PLANT LI4I T* S/6 LEG DATE ZTEC Inc. - 19863 

SCE So%& ~ 1 -~-- INL.ET- e5'88'99 Edition 12.0 Rev I



CH IF~ UI Ir 4 VEFi C+1AM4FL HO "o II-f .i 

- ~ ~ U CCLt I 

rREQ ---- H 

1 - - ,1 

kOTA7101H - -I C, 

I CH**EL -a i.DFF 

FREG 10(4V LHZ 

R VOTT! C*4 C4E DETI 

,U*HNEL ?DIFF 

SPQN----1 9 4 

i RO JK~TATION~ - 4 1 
f CN'WEL 4 W:E 

~~ YOLT ~* DHT-- 1' 
T~S HL +(4.0 

POTA~TION (- @DEC 

U4FHt*NEL:-. -1 

; 07W~l 1 i IE G 

dl u~rrL*4T0~04%**4ELS Z 

FANTLEC, EATE- ZE7EC Inc. I E: 

CEE~4'--- I c 05--- 9R Ecii'cw. ".( Re 

KCH 4 HOPIZ I £4-I 4IT YER7 t%*IEL HOC 7- 4 1@ 1ROW. 1I COL 6931 
CW44E I DF 

FREQ -- 40A kN 

ROTATION a DEL8 

'CHAM*EL 01DFF 

FREQ I(* 34 kH= 

ROkcTATIO14 - 0 DE G 

CHAHHEL ? IF 

FREG~OLc ---- 340 k Hm 

I~~~~ i IS. .  
PYTAT I£ LI 0' DE C, 

I I MIX 1 (5, <

PU AT RORI 04- 18 DEC 

RCIATI IN 4 DEC, 

1 LAN UNIc 14T* S,'(, LEG. DAITE :-ETEC Irc.

SCE SOC -- 1 C ---- F- Editicor 1E.0 Reu I



'_'H 1 VERT j-CH 4 VERT C:HANNEL 14CI t_'G 10~ ROW IcL 7 
:HAHEL 
FRED.-- 4C40 kHz 

SPAN 2C444 

I ROTATION4 - DEG~ 
CHANNE.L Z- 01FF 
IFRED 18840 k H

R OTATION- o1E 
F:-4A~t4EL 3 0FF 

R'OTAT1ION E DEC, 
CHAINNEL 4 PBSl 

___________________FREQ ------- 1148 kHz 

ROTTION 0 DEG 

CHANNELS' 

-- -F~rl~ISPAN 1~ LIE4 
I ~~ DEE4L$ 1.  

L-HANNELS1 0F 

ANH ----- 4" 
RO;TATION - 8 LIEDl 

I 0-NNE 4P*L3 11FF 

IFREQ 4C40 - 18kz 

ROTATIOlN 0 D [EG 
CHA-NNEL 1FF 

SPAN ----- .3~ k

I~EROITATION 0' DEG 

___________________FRE. 340 18 kHz 

IT L Rl. VTATION UE 

HIGHAHELE 4 

7 1 75 SPAN 5
ROTTION - 1 DECL 

MIX 5, 

--------------- -----2I2254 

ROlTATION- 1 D 

SCE SOS-- ------- 1 C-------------0588.8 Edit ion~ 12.0 Rev 1



~~~~W4E : [I It**E Fu F-~j J 

F RE'Q I-- K, i4 H 

KTIONC* - E 

J ~CW~*4EL 1,TF 

FREQ K'-- k KHz 

TS4~4IE HL 4-e.  

;MIX4 1 H5 

P OTAT IO -N 8A FIE 

CHH*L I 

J~T* G LE: DT ZETC'!P.t]OH 8 * 

RC'TFCTBHt -MCI 

SPPNAIO il IE4 

ROTAION - 4 DEG

( ICH4F*EL FLIFT 
FWQ S-46 k4 

TS HL 4-6. 0 

M I 

Rf'TATIC04 108 DE C, 

RV7PTJi I 8J DEt

SCE % W - - E io ;--F. e8 vHZ



-LHi VEFT + I* 4 EF HAH:- I1.~LN'-s~1 C~~CD 1 

4CTPT IJ ON (4 :': 

k 'CLHANNEL aDIFF 
'-REQ I-- ie?-4 

-7 ROTATIfON* b D E: 

I :Cj.pHHEL e DFF 

FREQ %4 14 J-i-4: 

IROaTATION - 0 DEC

I cMxHEL 4 P& 

16.% YOT 1% _ ow. 1.  
I~ ~~~~~ I C:KTC4 4t~!i 

Rc' - a194 

MIX 2.: 

. - ~C3HHEL: I 

1(4 P~WT ~ I' S,"ci LEG [DITE ETEC. in'c. -1EE 

CH.1 I Et17 .J CHI 4 YEPT L -4*4L NCO 4 SIElC 18W KC CIL 71: 

4CT7]* DE 

CPNNCE; - DI 

- FREQ ---- :*.Hz 
SF Q--- 554 

- .- ROTAC* ON P EC 

FRE :C-*e4f k 

I~RE I___K___1___ _t 

I .2*9 14t -~ 494 1 1 
TS HL .(4e i SPAN~ 

* n 7PTION E8 DE C

WA 1 4 

ROTAION 4O EC 

is PLA47 LN4~lf S/G LEG DATE ZETEC Inc. - M 

S cE SONGES-- 1 C 05--- V9 Editior, 12.0 RPV 1



CH I YERT _ H 4 VERT CHANNEL NO -- 1 &G 10 RUM 22 COL 44 

_ _ _ ' CHANNEL 1 
FREP ---- 408 kRH 

SPN -- 1024 

ROTATION - 8 DEG 
CHANNEL 2 DIFF 

FREQ -- 100 kHz 

-- SPVAN --- 572 

ROTATION - 8 DEC 

CHANNEL 3 DIFF 

FREQ - 34C4 kHz 

SPAN --- 17-24 

ROTATION - DEG3 
CHANNEL 4 ABS 

FREQ --- 100 kHz 

TS HL +0. SPAN - -1024 
ROTATIOH 0 DEG 

MIX 1 (5) <

CHAHHELS SP 

SPAN --- 1024 
18 - ROTATION 18 DEG 

MIX 2 (6) C

CHANHELS 12 

SPAN --- 1824 

ROTATION - 4 DEG 

10 PLANT UNIT* S'G LEG DATE ZETEC Inc. - 1983 
SCE SONGS- -- 1 C -05/88/88 Edition 12.0 Rev 1 

CH I YERT _ CH 4 YERT CHANNEL NO-- 4 sG 10 ROW 22 COL 44 

S)CHANNEL 1 DIFF 

FREQ ---- 400 kHz 

SPAN -- 2064 

ROTATION - 8 DEG 

C1ANNEL 2 DIFF 

FREQ ----- 18 kHz 

SPAN --- 533 
ROTATION - 8 DEG 

CHANNEL 3 DIFF 
FREQ 340 kHz 
SPAN-- 1724 
ROTATION - 0 DEG 

CH*NEL 4 
___FREQ ---- 100 kHz 

1.95 YOLTS 84 FRE19- 1064 

SPAN --- 1024 
ROTATION - 8 DEG 

MIX 1 (5) <
CHANHELS 32 

SPAN -- 1024 
ROTATION - 18 DEG 

MIX 2 (6) <
CHANHELS 12 

SPAN - 1024 

ROTATION - 4 DEG 

PLANT UN4IT* S/G LEG DATE ZETEC Inc. - 1983 
SCE SONGS-- - C - 05/90__ Edition 12.0 Rev 1



CH I~ VERT CH4VR HNE O II ,RW 1 O 5 

~ ~VERT~, ~ HPHEL E -I 

FREQ 4@0 kHz 

SPAN " 1824 

RTATION - DEG 
CHANNE&L2 01FF 

FREQ -- 180 kHz 

SPAN 533 
ROTATION - DEG 

CHANN*EL 3 01FF 

FREQ 340 kHz 

SPAN 1024 
ROTATION 0 DEG 
CHANN4EL 4 ABS 

TS -L 8.8FREQ -- 108 kHz 

TS L +.0SPAN - 1024 

ROTATION4 0 18 DE 

MIX 1 (5) (

CHANN5ELS 32 

SPAN - 1824 

FROTATION4 4 DEG 

18 PLAN4T UNI1T# SAG LEG DA~TE ZTEC Inc. - 1983 

SCE SO)-.W- I C - -- 0 08 Edition 12.8 Rev. 1 

CH I VERT *.~_CH 4 VERT .1 CH9*L NO -4 3 10 ROW 17 COL 45i 

CHANN8ELI 01F'F 
FREQ -- 4010 kHz i 

SPAN4 1824 

ROTATION4 - DEG 

CHANN4EL 2 01FF 
FREQ 108 kHz 

ROTATION~ - DEG 

UC1HNL 3 01FF 
FREQ - 340 kHz I 

SlPAN 1624 

ROTATION - 11 DEG 
CH*EL 4 

8. 53 VOLTS- 90 51 SP%14 -- 18 k 

TS HI +1.6 SA -l2 
ROTATION - 8 DEG 

MIX 1 (5) <

CHA~NNELS 32 
SPANH - 514 

ROTATION - 18 DEG 
MIX 2 (6) <

CHAIHELS 12 

SPAN 1824 

ROTATION - 4 DEG 

18 PLANT UNAITO S/6 LEG DATE ZTEC Inc. - 1983 

SCE SONGS - 1 C 05/00/90' Edition 12.8 Rev. I



1 -ER OH4 FT 4: CHHEL NO -- i ~ 1 Cd2 a 

9tIROTA~TION CIE G 
i[4HE Z' 1DFF 

F~Q l* v H7 

CHANNEL DI0FF 

iFREQ--- 3*bHz 

!CA*L4 AF * 

9. ?9 VM T S 186 IM7 
TS HL +e.0SPAN 624 

ROTATICA4 0 18EC, I MIX2 6 

SPAN - 2271:4 

ROTATION - 4 DE G 

18 PLANT IMI4T* S/G LEG DATE ZTEC Inc. - 19KI 

SCE SNGS --- 1 C 5e*9 Edition~ 12.8 Rev 1 

- cM 1~~T ~L CH 4 VEF- [3-NNL MCI Ici ~~~ 

t:HANtEL I D01FF 

SPAN 2(*.4 

FcOTATI* UN 0 UE C, 
;CHANNEL E 01FF 

FREQ, 1I kNz 

I I C*L S 01FF 
FRE 348 L H

SPAN -- 1454 

ROTATION. - 0 DE C 

CHANEL 4 

1.!54 VICLTS FREQi --- :E* kHz 

4> ~ P~4 ---- 194 

ROTAT1Ci4 - 18 CIE c 

1~PLAN1T L041 TO 3.- LE~i DATE ZETEC In,. - 1

SCE SON*S-- C --- _ 5'-' Ecitior, 12.Ci Re- I



II CH I VERT CH 4 VERT ~j CHANN#E: NO I 1 k 18 ROW 18 COL 481 

CH-ANEL 2I 1F 

FREQ 40018 kHz 

ROTATION 0 8 EG 

CHANN4EL 3 01FF 

FREQ - 340 k Fz 

SPAN 1824 

RTATION 0 D EG 

ClNL 4 ARS 
__________________________ 188 kI-z 

TS HL +@.0 SPAN 1 2 1ROTA~TION - 8DEG 
MIX 1 (5, (

CHANN4ELS 3 

SPAN - 514 

ROTATION - 18 BEG 
MIX 2 (6) <-

SPAN -- 1024 

ROTATION- 4 BEG 

18 AN 543T# S LEG DATE ZETEC Inc. - 19863 

SCE SONGS- - I c 05/WS'8Z8 Edition 12.8 Rev 1 

CHIVERT j CH 4 VERT I CHANNEL NO 4 CH1NE RO 101 COL4S 

CHANN4EL I 01FF 
FREQ- 400 kHz 1 

SPAN- 1924 IROTATION- 0 DEG 
ICHANNL 2 01FF 

FREQ 100 14 - kz 
SPAN' 1514 

ROTATION - DEG 
CANL 4 IF 

TS -L 8.8SPAN - 14 
ROTATIOH 0 8 EG 

CANNEL 32M 

TS HL +0.0SPAN - 5124 
ROTATION - 18 BEG 

MIX 2 (5) <

CHflHNELS 32 

SPAN - 1024 

ROTATION - 4 G 

18 PLANT 1141TO S/c LEG DATE ZTEC Inc. - 1983 
SCE SONGS- - I C 05/W/.-8888 Edition~ 12.8 Rev I



APPENDIX C



CH VER~YT CH 3 HOR1Z CHAH&L 14O 3 10 i RON 38CL.52 
-CHNNE I IF (9 - e kHz 

RO TATION- 0 EG~ 
CANL2 01FF 

ROTATION4 - 8 DEG 

-- E 4efe kHz 

SPN-12VA 

ROTATION - e8Ec 

4REG -* C*-L2 z 

SII,.8 VOLTS 16~t*7 Am ~ 
1 ___ _R__OTATION - 0 EC 

WANJ -- dK4 

5'W~T(* - SW 

J-~ROTATION - e C 

'V jCHANEL 2Dl FT 

r~Q - 44e kHz 

5.55OT W S7 O 

PA I P.24~ 

RUA I NI1D 

( ? ...... ~~ ROTTION 6 DEC 

B4 LAT IMT* 3,- LE DATE ZTEC Inc. -19F 

SCE SC*46S I I A INILET ~85 Edition IZ1.8 Rev I



CH ET C HRZC*&*L NO -, 10t 1ROWb 3CJ COL 5-L 

,CJkqHNL i DF 

SPN--I W24 

ROTATION - 8 E 

C1*EL 2 DIFT 

ROJTATIONd - 0 DEG 

ROTATION - 80D 
CHANNL 4 AB 

_____________IFREQ I-- c~ 
8.87 VOILTS 186 aw AM ~ ~ 

TS HL 48.0 1FU 18e4IH 

MIX I 5 

I..RTATION4 - E'( DE C, 

MIX~ Z: E.)

ChU*4EL S 

RTTIONH 8 CIE 

4e PLANT UHNIT* SA3 LEC. DA4TE ZETEC. Inlc.

SCE SC*4S I A. INLET I8'7 Edition~ 12.b Rev I 

- H " ; *H - -CF RI4NH~E:. '41' .CA POWI LL 

*'" CHNNEL 

FREC. ---- H' Hz 

;PITHT-C-t- -

'CHAt4E L L ,F 

IMI' 7t C1 LIU 

C.HPHN*ELE 4 1.  

-i- -~FROTAITION - PE DEC 
I I~mix I ( 

k OTATIOH- EvDE C, 

2* F1 LPHT LI4ITO S'&; LEG DA1TE ZETEC, Inoc.

SCE SUHGS I I Ai INLET *'?'.£Edit.ion IcA Re-v I



CHANNEL I I FF 

FT(E --- 4@i4 k HZ 

F.F-AN -- 8 &4 c 

C*IEL 2 D1FF 

FRED - - Z'(11. H:: 

SPAN4 ---- 18k4 

-ROTATION4 (I DE&' 

CHANEL S 
FREg - 4@C4 KH: 

ROTAT1C~I - 8 DEC! 

-
t1%E*EL 4 ArE$ 

________________________FREQ -- 18~ 

ROTFTIO - 0 DE C, 

IMIX 1 .5) 

DIAHHEL' i 

- KiTATCI4ON 218 DEU, 

RTPTICIN - DE;, 

zH AN SJNV /C, ,Eci Df4TE ZETECi llic.

SC:E SOHiS I A IHLU-t 0E-'.- 72: Editim IL-0 Rev I 

-7 
-- ---04 i-H 

fR G f - 3 1- 4;: 

'CHAHHEL DIFF 

FPEC' --

I HL

____~~MI 
I It)~ ~ iE 

I-'C;F I ,P4 - 84 
i-* ROTAT ION - Ia DUOrC 

CHANELS 2 

ktiTI*4 - 6 DE C, 

45 PLANT IU4ITO S/G LEC, DTE ZM Inc 4-IJ1 

SCE SM ,11- I A AqET 5M"e E3to120R I



- ~ -::H~H4FL t41: -- i ]ii~tii ......... L 
CHNN*EL 1 D'IFF 

J4~' H:z 
- -- PAN ----- 182",4 

ROTAIT 1 - ZiEi 

CHANNEL 2 DIFF 

FREQ - 290 k Hz 

ROTATION - E DEC 

CHANNE $@ 
FREG - 400 1- Hz 

ROTATION - C DEC 

CH-4NE L 4 W'E: 
FREP ----- k kH: 

TS HL C, *a. IK4 
ROTATION - DE, 

MI 1 .5, -

CHANNELE. 1 

T-FPN -- 1024 

- r,0'OTON - 20 DE_ 

CHANHEL-- -'4 

PIOTA7ION. - DEC ' 

P PL.- JHITO ;c LEO DATE 'ETEC n 

;CE SONCS I I q INLET 06.25. Edd sonr12. c 

CH 3 ERT CH S HOR I ' CANEL NO - h0 ie Row 4e cuL 76 
C H-EL 1 DIFF 

IFEG - 4W WH2 
--- -SPAN -- 124 

ROTATION - e -C 
CHNEL 2 DIFF 

FRES 29W kH-

SPAN I 194 

ROTATION - 0 DE C 

- ~C 3NEL 3 
FREQ - 400 kR

SPAN - 1824 

ROTATION - b DEC .  

iCHAHEL 4 PEB' 
F7tEQ '00 kR: 

TSg HL +. SPAM -- 124 
ROTATION - 8 DEG 
MIX 1 (51 < 

CHNEL S 12 

SPAN - 1 M24 

ROTATION - 29DE G 
ix 21 (6t) < 
CHANELS ?34 

llSPAN - - 10Ed 

ROTATIOIN - e DE G 

CO PLAT UNIT* LEG DATE 2ETEC Inc. - 398A 
SCE SONGS I INLET 19796/7(- Edit ion 12.0 Rev 1



': ,VT ~ , VFF g ~ $4F I.'- [I iT 1@FOJ IJ 

ii IROTiPdICU - 0 DE(, 
CHANEL 2 DIFF 

Wt IF4-- ler4 
L 'ROTATION - ( oc 

CHNE 3 FF~4H 

I- ; IIK-4 

R[i7rATION ElEC 

I L;HHNOE, 4 ~E 

jT~~L ROTATION* re - @ Ef 

:MI I 
SF-C& --- 14 

PLI' ANTt LFC1# CETE ZETEC Ii. - 1E: 

SCS SC)NG$- I I A )WLET K./8 Fditicw- 12.0~ Re-I 

77 -:HANEL !*E' 

F;'-~~~~4 ". i*I Ic PO:( 

C-HP.H t~4 - i :EC 

S;ELM ----- I '.4 

;E*'ACICI l ; 

14 

' OPPNC* 4

;CM1AE5 4 

!Ml'^' LL 1 5.  

~ ~ROTA4TION n DEC, 

S IMIX 2 (6)~ 

ROATO - TE DEGI 
KANT UNT4 SZ& EG DATEZETEC Iric. -I%

SCE sO)NGE. 1 1 INLET ec. ?.i Edition '1'. Re4v I



6 -c .C *4 (. F- C 7 j 

S40ki kH:' 

ROTAIO (IE(, 

6"4E L 01FF 

II SPN Iee 

3 01FF 

I ~TRfH -K 

!CANEL 4 A,, 

T HL 

M 1X1(5) 

R }TTCN 11 DECi 

I ( ~(IIC? C 

'A PLW7 '417 I TO LE'4 rtlTE =ETC Inc.

SZCE IFOW-ic. I A ~ INLET  S'- _F/-Bp Editio icl 2.0 Ri-u 1 

4 CH :YERI . C-W:HOI CHANN*EL HO 7-- !1 U~ 4, j 0 O 5 .- :C :. i 

r,0TATION - D El.3 

I1CW#414EL 2 D',Fr 

* PrT.T~c~ A DEJ, 
CHF44ELF 

rlH--- 4(*i- 

* rYTRTIT? -H D' 

;*4rIL -4 

ROA C04 E0 'L 

ROTATION- .fli 

28i DA4 JHT /' F TE ZETEC Inrc. - IW 
SCE PLANT I* 1T sI f L 1 4 T8F5 Edit on 12.9 Re -) 1 

0JESW NE



APPENDIX D



1976 COLUMN 52



CH 3 VET CH 3HORIZ.1 CHNEL NO - 3I lE ROW 48 COL 5Z! 

CF*4FL I DIFF 

FREG - 40 kHz 

SPAN 1824 
* ROTATION - 0 DEG 

CHf*4EL 2 DIFF 

FREQ - 28 kHz 

SPAN - 1824 

ROTATION - 8 DFG 

C04*CL 3 
FREQ -- 400 kHz 

SPAN 1824 

ROTATION - 0 DEG 

CHNN#EL 4 ABS 

FRET ---- 188 k z 

TS HL +60 SPAN --- 1824 

1ROTATION - 0 DEG 

MIX 1 (5) <
CK4EL s 12 

SPAN ----- 124 
--- ROTATION - 20 DED 

-mIX 2 (6)1 

SPT.ON ----- 1K4 
ROTATION - 0 DEC 

40 PLANT UNIT# S/6 LEG DATE ZETEC Inc. - 19: 

SCE SONGS I 'A" INLET 18/90W-'7 Edition 12.0 Rev' 1



ClH ?VE-IT C H CANNoE~L NO- a LID 10 ROW 47 CL 521 

10*" 
IE 

- I FF 

FREQ - E* kt-z 

IROTATION - EC I 

CHNNL 2 IF 
FREQ - 4 kHz 

SPAN -1824 
ROTATION e DEXC, 

CHANN~EL 4 @M 

______________________ 
- iee kHz 

I ROTATION4 - . DEG' 

MIX 1 5) < 

SPAN I8W4 

-~RUICITIOC4 - 0~ DEG 

40~ PLANT UHITO S41c LEG DATE ZETEC Inc.

SCE SONCS I A. I LET 18 WOW'76 Editioni 12J, Rekj I



- E3ZT C+ - OR I Z DI NE NO D 18 i ROW 46 CO 521 

- C4*-.L 1 0FF 
-RE 4@e kHz 

SPA -- 1924 

ROTATION4 - 0 DEGU 

ICHANNEL 2 01FF 
FREG - 2W kHz 

S*q4 -- 184 

ROTATION - 0 DEC, 

CHANNEL S E 

TS~SA 1.0. OEL4 4 

SROTATION$ - 0 DE G 

MIX 1 (5) < '

48~~~SA PLTILT17 s-- 18241 

40 PLANT LIMIT# S/C LEGDAETCIc 

SCE cX*KiS ~ ~~I '' ILT 1/*'6E r 2 e



CH~ YERT + CH- 3 NOR1IZ I CHANNEL NOb 4D 10 ROW1 45 COL 52'! 

L=CI-VHWEL I DIFF 
FREQ 4k* kHz 

ROTATION - DE~G 

CW&4EL 2 r) IFF 
FREQ 200 kit

I SPN-124 
ROTATION4 - 3 [PEG 

CHANNL ? 

F REQ -- 4@e kH-t 

Vrm%~ 1824 

ROJTATION - 8O DE c 
CHANNuEL 4 PPS 

FREQ -- 100 0-t 

TS HL 0 S+8.8 -- 124 
ROTAlTION - 8 DECG 
MIX~ 1 5) <-

Cl4F*EL s 12 
SPAN ---- I E2 

-1ROTATION - n8 OEC 

I X 2 (~ E -) 

C1A-E' 4 
RI POTI C*' E 

48 PLANT Lt4I TO S/6 LE G DAITE =TEC Inc. 
SCE WU4&s I 'A INL.ET I 18 ''6 Edition~ 12.8 Re-v I



[7. 3- VERT +, CH 3 40RIZ +1f4EO__ D 18 ROWl 44 COJL 5ei 

Clfff4fL 1 D1FF 

FREQ - 400 k Rt 

SPAN 1824 

ROTATIONI - DECG 

CHANNIEL 2 01FF 
FREQ - 2* k~z

WAN 1024 

ROTATION4 e DEc.  

FREQ - 400 kH-t 

ROTAION - 8ULU 

_____________________FRQ - 188 k L 

~3.... l TS HL +0.0 FT0 -- 1024 
t f ROTATION DEC 

MIX 1 (5) 
CHNNL 12 

-PP 2-~4 l1 

R i- OTATIO 21 D8 'EC 

-4 ~CHANNELS 4 

S*AN' --- I124 

IIROTATION4 - 8 cEr', 

48 PLANT UHNITO S/6 LEG UATE ZETEC Inc.. - I K2; 

SCE SOHI3S I A. INLET 10/,876 Edition 12.0 Rev I



CH 34 VERT + CH. aM Nm4IdZ + CH*NNL 4D- 10 ROW' Cc CL 5,21 

IFREQ - 4be kHz 

ISPAN - 1024 

ROTATO eD- C 

Ct0l4ELS 2 IF 
FREQ - 42W kHz 

SPAN -- 1824 

ROATO 0 DEG~ 

C19*04E 4 EIBS 

TS HL +.e SAN- IK4 

ROTATION4 - 0 DELC 
MIX 1 (5) 

SPN- 1024 

-iROTATION - ?4DEG 

MIX 2 (6" 

-4 CIELS 3?4 

_____SPA 
-- I P IoK184 

40 PATLN ,G LEC DpTh- ZETEC Inc. - 19K,.  

SC SOG I '' NET 18/08/76 Edit ion~ 12.0 Ret) I



CH 3 %UT + - 34O1 WW + nW4EL HO - 3 D 18 ROW 42 COL 52 

___ r ELI 1FF 

ROTATION 0 DE C 
CHNNIEL 2 DIFF 

FREQ - 298 kHz
SPAN - 1924 

______ROTATION 0 DEL' 

-RE 400 kHz 

SPAN 1824 

ROTATION - D EG~ 
CANL4 AP.  
FRQ-- 188* k -z 

-- ,ROTATION C4DEC 

CHANN'ELS 12 

S-GROTATION - 0 DEC 

40 PLANT UNIT# O E DATE ZETEC Inc. - I* 

SCE SON~GS I 'A' INLET 10/00/7f, Edition 12.8 Rev 1



cH a VERT + H3NRI+ CHANNEL No - h 10 ROM 41 COL 521 

jCANNLi I 1FF 
FRQ- 4e@ kHz 

SPAN - 1624 

ROTATION 0 DE G w 

C)4EL 2 01FF 

FF'EG - 290 kHz 

S~4- leed 

ROTATION - DEG 

FREG - 4eO kHz

4- IROTATION - 0DE 
CHANNEL 4 AK; 

IFRE I0k~zI 

TS HL +80 .1 A 12 IROTATION4 e DE G 

CHANNELS 12 
SPVAN -- 1024 

R.- OTATION4 28 EGI 

SPN-- 1024 

40 PLANT LIMIT* S/Ul LEG DATE ZETEC Inc. - I c98-: 

SCE SOCK I A I LET 189/6Edition~ 12.8 Rev 1



LCH 3 YERT CH~ 3 NOR I z CHANNEL NO B 41D lekOs 40 COL 521 

omFREQ 4ee kHz 

Sp - 1824 

RDTRT ION4 - D EG 
CHANNEL 2 D IFF 

- EQ M LH4z 

SPA 1024 

ROTATION - DEC, I 

0"4F4EL 4S~ 
_____________________FRQ 40@ L, Hz 

4.92~pA ieT 9 __124 

ROTATION - 9 DEG 

TSHL 4B.0SPAN 1824 
-~~~ ~ ~ ROTATION4 - 28 DEG 

MIX 1 (5)6 

CHANNELS 14 

IROTATION - 20DEG~ 

48 ZETEC Irw . - 1%,: 

Edition .3 Re4- 1



CH S YERr 4 CH 3 HORIZ4.  CHANNELi NO -3 Dw I@ ROW 9 3CO L 521 

FRED - 400 k~z 
SPAN4 - 1824 

ROTATION - E 

FG -W 4k Hz 

SPAN4 -- 1294 

1154ROTATION - 9 [cj 

VOL S 1 9 - 1)4 i PW - 1 24 
ROTATION4 - (4 EG~ 

11. 4 YLTS189 CI2 FR4EDL- 120kf
TS HI +e~esIAN - 1824 

MIX 1 (5)< 

__________ __________CHANNELS 342 

SPANH e24 

ROTATION4 - e OF. 3 

4e PLANT LIMIT# S-'Ci LEG DATE ZETEC IrK. - I1S82 

SCE SONGS I 'A' INLET 189-6 Edition 12.8 Rev I



CH 3- YERT CH-a- 3 HORIZT CHANNEL DO-C 18 ROWI 38 COL 521 

CHANNEL I DIF 

ROTA~TION - 9 DEG 

CH It 4E L 2 E)IFF 
FRE - 298 k~z 

SPAN 1924 
ROTATION - 0 DEG 

CHANNsEL 3 * 
FEQ- 400 kHz 3 

SPAN- 1204 

ROTATION - 9 DE 
CHANNE 4 AD 

87 VOLTS 186] FREG 18e k~z 

TS~ HL 917~ SPAN4 - 1824 

MIX 1 (5) 2 HANEL 12 

L-4ROTAlTION4 - DEG~ 
CMIX 2 (E-) 

RC TTIC*4 - 8 EC, 

4e PLANT LIHIT# S/G LEG DAITE ZETEC Inc. - Ic:2 

SCE SC*46S I 'A I NLET 1&-'%/'76 Editima 12.8 Rev I



C 3 ET+ CH. 3 HOP IZ + CHANNEL NO 3 10 10 ROWd 37 CO)L.  

+1 CHR#OCL I D1FF 
ROTQ - 4e 8 

ISPAN - 02 

CH~N4EL. 2 DIFF 
FREG -- 2ee kHz 

-PA 1824 

ROTATION 0 DEC 

CHANN*EL 3 j 
-- E 4e@ kHz 

SPAN--1204 
ROTATION - DEC, 

__CHANN1EL 4 WK, 

______________________F Q- 188 kttz 
3.68 VOLTS 190 DH'T SPAN4 1824 

rs HL -6-0.0 
ROTATION4 0 DEG 

mix 1 (5) <

CHANNELS 12 

SPAN -- 1W4 

RO~TATION- 20 DEG 

JMIX 2 (6') <-

SPAN -- 1E'4 
ROTATION4 - DE GI 

48 PLANT LJNJT# S'G/ LEG' DATE ZETEC Inc. - 1962, 

SC.E SONGS I A. IN~LET 10-100176 Edition 12.0 Rev. 1



CH______ R ET C MR HNEL NO -- 1 D ~ IDP ROW 36 COL 521 

CHNE Ip 1824 

IROTATION - 0 DEG 
CHANLj 2 01FF 

FREQ -- 2% k~z 

SPANH 1824 

ROTATION - 0 DEC.  

D"%EL 3

FRE - 400 kHz 

El ~SPAN - 124f 

1- .~~ ROTTION0 E 

.1 ___t____J ROTATION 0 DEG, 

40 ~ ~ ~ ~ ~ ~ ~ ~ ~ I 1'4 (5)T S' E DIE ~ ECIc 
S~E SONGSI R I~LET 1e'CHNNE L,-,o 12ie 

9PN--IR



CH 3 C114E CH -i t i o 1 Row 34 coL 521 

I.IA 
H E L I 0 1 F F 

FREG 400 kHz! 

ROTATIG -N 0 DEC, 

CHANNEL 2 01FF 

FREQ - 2W5 k~z 

SPAN - 1624 

ROTATION - DE 

CH0N4EL 3 

ROTATION 0 DEG~ 

1~FRET 
I Ediio k~.z R ' i 

0SH -e 
4e P JU 4T1N 41 0 S' tRO 

TAZT I N . - DE G



1980 COLUMN 39



qwH~T. rJ 4 E'C141*EI NO I Itl 18k ROW 21e COIL -:9 

_____ I L 1 
'PPEG --- 4I L, H4 

IROT4T1IH N C, DEC, 
CHANNEL 2 DIrF 

SPAN 188 I4 t 

I S. \ROTATION DEC, 

WA --- IE~e 
ROTPTIC*J - 0 E8 

bC044EL 4 W.:: 

___________ FE9 - 8 kHz 

TSH +b. SFOIH 1&24~ 

CHPNELS ?

~- -> ~OTATION~ 1 DE C, 

m I'. "E 1 

*~ CHAW*4Lco 1 

_ _ _ _ R~jjSPAN - d 

F4 LPtfT ttHIT* $' LE§ rtPTE 7ET. In.  

K CE ~Ac.$- I I A.i INLET 0511:5/%J Editicrr 1,.C.' Rev I



-'j 1.l T e 4 FP.T 40C.~LN~ 1 lit 1( k*J 21Cu :!Ci 

FREG 4k 4kHz: 
SPAN 1I c44 

'Rf-TPT I C4 - lDC 
CHHW DIrF 

FREG 10A~ kH:

IROTATILN- @EC 

______CA*&lL3 8 iIFF 

I I_________ _____FREQ --- 4 kz 

ROTTIO 0 E DEC, 

______________________ FF EW ---- V 

CHC4NELE, 

,. .RITPTIC*4 11 CEC, 

SKO I MIX 

PCIA-I CW - ICE FEC 

P4 LANT '*41TO S;G LFCG EITE ZETEC Inc. - 96-: 
-E SOWS' i I ~ INLET @S,2~~8 Editicri 12.(4 Rev I



Ct I YER COW. 4 CV rTPNWL No- rII, i i Ro - ECt :!~ 

I r R E Q - ---- 4  

1WOTATION - e c rx 
ICIA4EL 2 DIFF 

FREG 1e@ kHz ISPAN4 18e4 
ROTATION DEC 

U4*4EL B D1FF 
FRQ -- e k44 z 

-OA I N DEG 

'11T41L 4 A ; 

STS HL It. VAN X r.5

IX#*L 1 ( '4 

___________SPAN__ --- I K' 

34 PLANT 1*4f'@ c"'(1 LE - OATE ZETEC: Inc. - I cC 

SCE SONGS I I "p. INLET @F. 25s Editicon 12.0 RE I



.H I FF_ r ET 4!) c*WIrE L " q-- I! 8ROWd 2?COL I 

FPEQ - 400 k 11 

IROTTION - i DE C, 

I C HANEL 2 DIFF 
IFREQ lee kHz_ 
SPAN Ie4 

I ROAIN- 8 E 

ICH044EL9 ? DFF 

* ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ A I ON_____-____ -~..F~Q--1' 

IS ROJTATION- EdDE G 

K-I - ( @E) 

RTTIC - 11 DFC 

IMIX (E.) <

CHANNELS 1 

'34 FtLffT L.H]T* EA'c LET F.G TE ZETE': Inc. - I :

SIZE s4rj$ I I A., INLET 05_'25_/lP Edition 12'.0 Rc-,,



C:H : 'R !H 4 VERT4 L 1 D 19 ROW 24 COL 

------- - HAMMEL 1 ig! TI.M I L F z 
MREQP-. 4W0 kM 

-SPN 1824 
ROTATION - EEG 

CHANHEL 2 DIFF 

FREQ - 100 kH2 I 
-- SPAN ---- 184 

ROTATION - ( DEG 

CHAN)EL 3 DIFF 
..-- IFREG - A k4 kH

SPAN - 1824 

ROTATION - 8 DEG 
CHAHEL 4 WE1 

- FREQ ----- 8I kH 

SPc ----- 1824 
TS HL +0;A I iROTATTION - 0 DEG 

MIX 1 (5) 
CHANNELS 3 
SPAN -.-- 1824 

ROTATION - 11 DEG 

MJX 2 (6 
CHANNELS 12 

H--1SPAN---1824 
ROTATION - 6 DE G 

.4 PLANT UNITO S-& LEG ITE ZETEC Inc. - 1988 

SCE SOHGS I I 'A" INLET 95/25/80 Edition 12.8 Rev 1



CH I VEPI -H 4 XP r O 5C 

I FREQ 4(* kH.
II ISPAN I- K(4 

ROiTATION - (I DE G 

(I**0EL~ 2 FF 

I 4 IFREG tee kiz 

I I If I RO7ATION- (4EC 

II"E 3 01FF.DC 

FREQ '44t kiz 

ROTV4TION - li E& 

1fE 4 RE"-H~RE 'SL +. __F ---- 16A k Ht 
6. 0 VOLTS 167 E*IT SH----1K 

TSiU HL +0.  
ROTA4TION (de DEG 

ImiIx (5.,e 

sfT-5 I 4 - - - I~ K 4 L 

ROA I OH I I DE u

I i2H*4ELS 

II1 ROTA4TION - EIEt, 

PLANtT IJNJTO S/cl LFC M~TE 7ETEC Inc. -I 

IE.CE SC**,E I I P. 14I FT ('5'8 Editionr 12.(4 Revj



CH 1 IVEPT f :H JA4Y C"-'!$L 40~ 1 lD1Rb ~X 

FREQ 400 kHz 

ROTATION - C4 DEC, 
ID%4I.EL2 DIFF 

FREG 10e4 kH

fROTA4TION - 0 DE .' 

loH.4IEL 3 DIFF 

IFPEQ-- 340kHzj 
ISP14A -- I44 

ROTATION4 - 4 DE, 

ICAHL4 MS 
LFREG 1%i kIZ 

TSHLPOTATIOH - DEG~ 

MIXN 1 E~ 

~4- SPNC --- II [( 

£~ ~TUNIT* ScG I E DAE ZTEC Inc 

SC4 . ILTEiin1. e



YEP7 4 4yEr ' 9n 1 lE, I$O~ e. pm~ J Z c : -9 

_________ HNEL I 

It...SPW* --- 19£4 

i7 IIRoTC4 - 4 DEG~ 
'CHRIEL 201FF 

i iFREG le@ k H: 

tI I RT-4TC 184 

*U TO - 0 DEC, 
I IF 

ZPA I I 
kOiICC - 8 DE C, 

.Fi L4 W-t 

___ ___ ___ ___ ___ ___ ___ FRE ---- ~48kH2t IIIR __1 

T~ii +.bROTATION L, ULDEU 

I ( I r~CHAW~ELC. 
-84 

I.- TAT I C*4 1 I EC.  

R-7 -TIO - E, V.<2 6'I 

34 P~iTL~I4 3 L.E [TE ZETEC Inc. - Ic

SICE -3NGS I I n~' I 4LT Pd;5/98c Ediort 1£".9 Rev



q' I rPEfNF- 1V d 1ri 0ROWd 28 CJL 

VFRtJQ 40k,4 kHL 
Ll1* SPA IE%24 K nROTATION4 - 0 riXc, 

CHANNEL 2t DIFF 

FREQ 100 kHz 

SPAN4 -- W2 

'NI TAT ION4 - 0 DE G 

r- ICM*HHEL~ DIFF 

FREQ E 4E kHZ 

RO1R!C* --- c 

I CHANNEL 4 A-~ 

I t AHNELc-. S2 

-ISPAN -- IK4 

IROTATION* - 6 LE C, 

CA PLI*HT (*41TE S4/( LECi NME ZETEC: Irnc. -19;.-: 

SZE SHZI A. 1 ILET K.,'254/( Edition. 12.0 Rev. I



riH i -.F.'r CKW4EL '4fl I p tIa lRrbd 2q iX. ?q I 

______-- cX4NEL I E IFREFQ 4E k Ht 

ROTATION - 0 DEC, 

I;- -FE I 1ei kHIt 

kOTAT1cN4 - @EIEC 

FREG M6~4@ i 

_____________SPAN -- 1024 

ROTA4TION - C8 DEC 

_______-- 4~ AK 

ITS HL +b. 0 SPAN~ 1-- 4 
RO'TAT1(*4- (4 IE'3 

-4I 1/5* 

- P~h4 ---- K 

A4 PLF*JT I4HIT* S£/G 1 EC DATE 2FETEC Inc. - I 9,

SCE S-;2WHG$' I I op. INLET 08,,25-'88 Edition 12?.0 Rc-u 1



CH)- WET CH 4 YER~a~ wl le ODW St0b EC CL 0!' 

L CI-MHNEL 
FIE 406 kHz 

wA I 1EL24 
KITrnTION - El DEG 

Cf4*"L 2 1FF 

SPAN4 -- 14 

__________ ______ OTA71OH - (I E r' 

ROTTI ON - 0D~ 

__ __ _ __ __ FEG -- * k 2 

SE HL C4d.ESPAN_ _-----_ .Ila 

Imi 

R.Pt -- - EC 

94 ~i.4TAkIT~ SA4 ~ rf ZETEC Inc. - 1K 

ECE SOINGS I I 'A' 14LET 8O'/25/' * Editicar 1.0~~ Re-



-CH VEPF1 4 1':* - O Ipw~~CI 
'CAHL I 

1FREG 4P"4 kHz 
SPAN 1&4 

CANL2 DIFF 

ROTATION4 0 e EG 

D4EL3 t01DFF 

C+V*EL 4 AE 
FF~Q -IC* 1d4z 

frI- ROTPTICIN 0' EEC, 

~IX ~f1C -5) 1DE 

II I O14fANHEL$ i.  

mCix ]? 2 - (EllE 

Ft-PtNT UNI T O s/lc' tFCi DATE -- EtEC It-sc. W.1E 

:CEE*4c~$i INLFT ~'5~~ Edition~ 12.' RevI



4~'EPTr1*4FL 140 1- D E 10 R%~ 32 cCL 391St 
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