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On April 22, 1988 at 1413 hours, a Turbine Trip occu~red as a result 
of No, 23 Steam Generator (S/G) High-High Level (67%). Follcwi~g ~he 

Turbi~e Trip, a Reactor Trip occurred due to the p~ant being 2bov2 10% 
pcwcr (permissive P-7). A review of the event reveal2d t~at just 
prior to the Turbine Trip reactor pcwer increased from ap9roxi~~~2l7 
12% to 18%. This po~er increase apparently caused lEvel in No. ?J S/G 
t:J increase (swell) rapidly peaking at approximately 57%. The 
apparent cause of this event has been attributed to Electro-Hyd1aulic 
Control (EHC) equipment problems. The EHC Rate Aillplifier Card was 
replaced and the EHC was successfully tested. Op2ra~ions Managem~nt 

has reviewed this event. Discussions with the individuals in~ol7ed 
have been completed. Operating DepartmeDt procedures will be ~evieY~6 
to ensure appropriate guidance is provided for EEC operation. 
Engineering investigations of the EHC control concerns during pla~t 
startup are continuing. A License Change Req~est (Ne. 27-09) has ~ee~ 

submit~ed to the NRC modifying the logic for a Reactor Trip subse~~snt 
to a Turbine TYip. Presently, a Turbine Trip;'Reacto:c Tr:~-P ~qill ()c::--;·: ~.c 
when reactor power is greater than or equal to 10% (P-7). The cnan~~ 
wil: require a Turbine Trip/Reacto~ Trip to occur when reai~tor powe~ 
is greater than or equal to 50% (P-9). 
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Reactor Trip During Reactor Start-Up Due To Electro-Hydraulic Central 
Equipment Problems 

Event Date: 04/22/88 

Report Date: 05/20/88 

This report was initiated by Incident Report No. 83-150. 

Mode 1 Reactor Pcwer 13% - Unit Load 140 MWe 

DESCRIPTION OF OCCURRENCE: 
- -···- ------- -·-·---· ·-··----------- ---· ~---·- - ··-·-·--- ·--·· 

On April 22, 1988 at 1418 hours, a rr-urbine Trip occu:::-red ,>,;::; -, r:~:_;,_~;_ t 

of No. 23 S~eam Generator (S/G) High-High Level 157%). FclJ.nwin·~ ~he 

Turbine Trip, a Reactor Trip occurred due: to u-~;2 plant bci:·,,:;r ao<: ;,T.o; -~ :):;; 

power (permissive P-7). 

The Unit was 5-'.tabilized in .Mode 3 (Hot Standby). At l·J?') [~·::):.i.r~; ch.:. 
same day, in accordance with the requirements of ths Code of F2de~al 
Regulations lOCFR 50.72(b) (2) Iii), the Nuclear RegJlatcry Commissiafi 
was notified of the automatic actua~ion of the Reaccor P~0t2cticn 
System f JC I . 

A review of the event revealed that jusc prior ~o 
reactor power increased from approximately 12% to 
increase apparently caused level in No. 23 S/G to 
rapidly peaking at approximately 67%. 

increase (swFll) 

The apparent cause of this ev8nt has been attributed to 
Electro-Hydraulic Control (EHC) fJJI equipment problems. 

Routine reactor startup procedure involves using the automatic con~rol 
features of the EHC ciicuitry. However, during th2 starc~p oa A9(il 
22, 1933, whan the Unit was synchronized with the grid, turl'i~e Jc00 
remained at zero instead of automatically loading to 50 xw~ . 
1-i.dditionally, the "EHC Sett2r" and "EHC Reference" indicat:Lc,ns d.L-5. .~1ct 
immediately stabilize. 

Approximately thirty (JO) seconds after synchronization, power b0qan 
to indicate and the "EHC Sett2r" and "):'.:HC Ref<:::r2nc2" indic:acicn:s 
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stabilized. With load at approximately 40 MWe, the board Nuclear 
Control Operator (NCO} set the EHC Setter to 20% (with IMP Out} and a 
ramp rate to 10%/minute. Due to the concern for the potential cf 
motorizing the generator, the board NCO chose the 10% ramp rate. The 
board NCO then pushed the ''EHC GO" button and load increased as the 
governor valves opened. With the load at approximately 140 MWe No. 
23 SIG level swelled resulting in the Turbine Trip. The other three 
(3) S/Gs did not swell noticably. 

Typically, after Unit synchronization with the grid, load is incr2asad 
from 50 MWe to approximately 150 MWe in a short time in order to 
help s~abilize S/G level control and to put sufficient load on the 
Main Generator to protect against motorizing. At the time of the 
trip, No. 23 S/G was the last S/G to have been fad (i.e., Main 
Fe,2di;·m ter) . 

Investigation of the EHC Controls did not reveal a cause for no~ 
picking up load immediately upon synchronization nor for ;:h'~ pJ:o10Lq-2d 
unstable EHC Setter and Reference indications. However, based u9on 
analysis of the EHC Co::itrols problem(s), the mosi: l:!_ksly '.:'~ff;S'2 w;~s rh'::: 
Rate Amplifier Card, which was replaced. 

ANALYSIS OF OCCURRENCE: 
·-·- ··------ -- ---· --~ .. ·-------·------·----

The ~urbine trip on Steam Generator high-high lev~l is a~ a~~:~ci;2tcry 
trip to prever:t moisture carryover from the St2a.m Gerv=rator :i.rd. ,;,)_,,-.;;;:-}:-O 

to the main turbine due to excessive moisture carryover. ~'.~~ ~U~?ose 

of the reactor trip is to reduce the primary plant ~ransient ~es~;~ti~g 
fl.-om the loss of the turbine above 10% power. A turbi;:_e t-c:j.p .:l;:,,::-..1 :: 
10% power results in a direct reactor trip and a controlled ~her~ te.m 
release of stea~ to the condenser via the steam dump. T~is st~a~ 
release removes sensible heat f~om the reactor coolant syst~m ar:J 
precludes Steam Generator safety valve operation. 

The Reactor Trip after a Turbine Trip with the Unit above 10; p:Jwer is 
anticipatory and is included as part of good engineerin<,: pract:ice z~_r-: i 
prudent design. No credit is taken in any 0£ the safety analysis foe 
this trip. For rapid transients during power operation, procectio~ ~f 
the reactor is provided by the power range detectors. For slcwe~ 
developing transients, protection of the ~eactor is provided by 
overtemperature and overpower delta temperature bistables. Since ~h1s 
trip was from less than full power (13%), the thermal and hydraulic 
transients were significantly less than those imposed by a full pc.wer 
tl.~ i 1:) .. 

This occurrence involved no undue risk to th~ health and safaty c~ t~~ 
public. Howe~er, because of the automatic accuation of the r~ac~or 
protection system, the event is reportable in accordance with the Cede 
of Federal Regulations lOCFR 50.73 (a) (2) (iv). 

The EHC Rate Amplifier Card was replaced (reference the Appar2nt 
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Cause of Occurrence Section) . 
tested. 

--- ------·- ------------···-·· ------ .. 

Subsequently, the EHC was successfully 

Operations Management has reviewed this event. 
individuals involved have been com9leted. 

Discussions with tne 

Operating Department procedures will be reviewed to ensure 
appropriate guidance is provided for EHC operation including ra~p 
rate limitations. 

Engineering investigations of the EHC control concerns during pl~nt 
startup are continuing. 

A License Change Request {No. 87-09) has been submitted to che 
Nuclear Re~·ulatcry Commission (NRC} modifying the logic for a ;~:;actor 

Trip subsequent to a Turbine Trip. Presently, a Turbine Trip/Re~~to~ 
Trip will occur when reactor power is greater than er equal to !0% 
( P-7) . The change will require a Turbine Tr:Lp/R:-:;actor Tl~ :Lp r::_: ,y ·: :1::· 
when reactor power is greater than or equal to SO~t ( P--9) . Up'~'n -,? :~ 
approval of the License Change Request, a design chang~ tb ~~dif~ ~~e 
Turbin2 Trip/Reactor Trip circuitry will be prepared. 

Salem Op(-::r a tions 

M.JP :pc 

SORC Mt:;;. 88-046 
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