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1.0 REFERENCES 

TIIR�� MILE ISLA�D �t,;CLEA.� STATION 
UNIT tJZ OPERAri:;c PROCEDURE 2104-6.4 

HYDROGEN RECO�IIH�ER OPERATl:;c PROCEDURE 

1.1 Dravi ngs Applicable to Operation 

1.1.1 Reactor Bl dg. Ventilation an� Purge, B&R Flov Diagra� 20�1. 

1.2 Op�rating Procedures Applicable to Operation. 

1.2.1 ��0�-1, Plant Operating Li�ics and Precautions. 

1.�.� :102-z ?1ant Secp�ints. 

1.3 Manufacturers Instruction M3nua1s 

1.3.1 !1.1nua! for the Ther::1.1l Hydro�e n Reccobiner Systco, 3�R File :;o. 1�3. 

1.4 Sy,te::l Descriptions 

1.4.1 Hydrogen R�co�bine:, Index No. 63. 

1.5 Curves, Tables, Etc. 

1.5.1 Table �-1, rnstrUQenc and Po�er Cable CJnn�ccions. 

1.5.2 Table 4-2, Reco:biner Instruc�nt and Control Sectinbs . 

1.5.J T�ble 4-3, ?a�c -LOCo\ Hydro&�n Recoobination Record. 

2.0 LI�ITS A�D PR!CA�!IO�S 

�ccot:�biner Console. 

2.1. 2 :>o not oper.1c� :h.: R<!cuobiner •o�ith R5 pC'essure' 10 psig. 

2.1.3 If H:: concentr3ticn is suspect.!d of appronc:hing 9•;, initiJ te !\').. :Hlucion 

b;· open i:lg AI!-Vl6!. .1nd AH-Vlo5 and AII-Vl.l9 anJ All-\'l.:.o. See seep :, .2.1. 

This ::101y be done ini:iallj. 

2.1.!. See FtguC'e 4-Z !Jr l.1yout of both rec:ombin�rs. 

2.1.5 Establi�h co�unications a3 nec:essarj bet�Pcn �ontro1 roo::1. Fuel handling 

Bui lding and Auxtliary Building. 

Prior to starting II� reco:�iner, Pnsure that RB ��s sa�pled !�C' 
, 

• . __._ , . - ;"'::) • • I 



Z-1:! 

past 12 hours and concentration is l 4:, initiat� nitrog�n dilution per st�p 

4.:!.l.b. 

2.1.7 �1\en opera ting HZ recoobin�r controls a!t�r flow froc con:aincent is ini:iated, 

do not wal� ;>ast control cabin�ts toward fuel pools as this �ay be a high 

rad i.H ion ilrea. 

2.1.8 Ensure portable radiation conitor is available at control ca�inets. 

2.1.9 :lotify Health Physics and NRC prior to co�cncernent of flew to insure 

initiation of Envirocental �onitoring ?ro�edur�s. 

2.1.10 Closely conitor Auxiliary Buildin� and Fuel Handli�g Bu1iJing area and 

proccJs conitors (efflvent). 

If HP-R-3:!�0 inc reases to • �OCO cr/hr secure !low. 

2.2 Ad�inistrative 

2.2.1 The o;>�r�t�r should be a�are of :h� �on��qu�nccs of any action ta�en �n 

� this systc� ;>r1or to ta�i�g that action. 

Z.2.:! This ;>ro��dure is applicable to �oth t�c install�d and spar� �:! recJcbiner. 

Due to H:! ;>reduction, it ::�ay be n�cessary to run both re��"!lincrs in ;>arall�l. 

3.0 PREREQUISITES tlnitial each step UFOn coop lction) 

3.1 Ver i fy Reactor Bui ldin g pressure less than 10 ;>sig. 

3.2 a�th rccccbiners have been connected �oth mechanically a�d electrical!; 

and 2393-Ql has been satisflctorily cocpletcd. 

4.0 OPERATI�C ?RO�E�tRE 

�.1 Initial Conditi�ns 

4.1.1 Start up of 12 Hydro ge n Recom�iner. 

4.1.1.1 Check shut or shut tight by actually verifying tight the :ollo�ins 

valves: 

AII-V lA ______ _ AII-V l b6 ___________ _ 

AII-V1B ________ _ All-\'167 ___________ _ _ 

AH-V4A __________ _ AH-\'13 7:------------

AII-V4B _ _ _ __ _ _ _  _ AII-VlJS ____ +l...J.3..ufl.........r..r.{)....t.5�8 -
.-

., . 
; 

-�·-· (:.l.J 



.\ 

Z-12 

All-V7 Alt-VlSS 

AH-VSl AH-V156 

,\H-V82 AH-V153 

AH-V52 AH-V154 

All-Vl49 AH-V25 

AH-Vl50 AH-VSO 

All-V151 Ali-V212 

AH-Vl52 

AH-Vl41 

AH-Vl42 __________________ ___ 

4.l.l.l.a Verify instrument settings ?�r Tabl� 4-2 

�.1.1.2 Op�n the fo llo�ing valves: 

MI-Vl20A ________________ _ 

AH-Vl20B ________________ __ AH-Vl-55 

AH-V90A AH-IJ 139 ----------------- --------------- -----
AH-V90B ________________ _ 

4.l.l.J Start 12 Hydrogen �ecombin�r by :urning HS-1 to s:art. 

t.. I.� ... Open AH-VJB and .\H-V23 froc control :-ooc. 

�. l. 2 Start up of vl llyJr�g�n Reccobiner 

4.1.2.1 

not, p�r!�rc steps 4.1.1.1 and 4.1.1.2 b�f�r� pro ceeding. 

'. 1. �.: Start dl Hydrogen R�cornbiner by turning IIS-1 to start. 

:. . I. 2. 3 Open AH-VJA and Ali-V2A from �ontrol roc�. 

t.. Z.l.a The recornbiner should �aintain IJOO Jegrees as read on thercocouple 

TC-4 Jurin� normal operation. Hydrogen co ncentration in the reconbi�er 

% 112 • 

Rra;:Eon chamber temp (TC-4) 
Heater o utlet temp (TC-J) 130 0�9 

125 

.. ·
. 

"':.) ... . 

-· ._., n._ . .. ;,. ... ..-...cr � 



4.2.l.b If hydr�gen concentration increases ab�v� 4�, dilute the r�coobiner 

4.::!.� 

4.�.3 

4. 3 

4. 3. 1 

4.3.:! 

4.3.3 

, 

inlet wi:h �irro2en gas at the fol lowing flowrates: 
Nitrogen flow 

� H2 (SC�) 

5 lZ 

6 :!0 

7 26 

8 30 

� S::! (lo�ratc oy �e 1i�it�d to valves 1�ss than JO SCFX dep�ncing 

on line pressure drops. (See figure 4-1 :or in:�r=eJi.Hc H.2 ... ah·•!s). 

Periodic observations should be cade ot the :��peratu�es and flow 

rate indicated in the cont:o1 band. A sub0�s:�� �perators record 

Shutdown ?:ocedure. 

Reset Tlc- to 500 deg:ecs F (�6C d�gre�s C). 

��en the tecperature indicat�J on TlC4 is bc1�w 600 degrc�s F 

(316 degrees C) proceed to next step. 

Turn HSl :o 0FF 

C1.,'1e AH-\'38 and AH-'128 to isola:e :-4-c ::::b�n.:r •12 and close AI!-VJA 

130 u60 
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TABLE 4-1 

INSHU�lt::IT AriD PO'.�ER C:.BLE CO:l�oC:CiiC::s 

Recombin�r ?ower 

HeJ� Excnar.ger C�bie 

Enclosed Blower Cdble 

Heater Cable 

�ec:�Ji�er Instru�entation 

Differential Pressure Trans��:�er 

7.0 

Plug 

::umber 

?too 

?107 

Pl03 

:>JCl 

?i02 

'IC��o . .. 
Rcvi icn 2 

07/07/ie 

Receptacl� 
::u::i�er 

Ji06 

J107 

J103 

JiQl 

.· 

t 3 o lu 6 3 



:.�t.:· .. TABLE �-2 

- . 
Rev1sion 2 

07!07173 

� 
------------------------------------------------ -;

.
-o -

r -
-c�l�--------

O::e.-Jt:on 

/ ·..;i�n 
Device 

Temperature Control °F(°C) 
TSHl 
TSX2 
TS3 
TSH3 
TSH4 
TSL-l 
T:CJ 
TISX5 

TlSX6 

Circuit :reakers 
C31 

C32 

CS3 
C!l4 

r cas 
l 

Star: S:n tch 
H$1 

Ti'"ers 
Tl 

Functi on �vdroce· 

Heater Inlet - �ali 
Heater Outle: - �all 
Heater Outlet - G�� 
Heater Outlet - Gas 
Reaction Cha��er - Gas 
Reacti on Cha�be� - �J; 
Reaction Cha-::er - G�s 
Reaction Cha��er -
Outlet - :.lall 
Heater: Exchanger Ou:! e: : 
- Wall 

Enclosed 9!o\,er :':lt:l" -
480 v 
Heat Exchan;er ?a;. 
Motor - -lSOV 
Heaters - 4ao·: 
Instrument Cor��ci 
Po�1er - 120'1 
Primary Power - :sov 
Unit Po�er Suo1 :; 

Low Temperatur: S:ar: 

175 (; 9) 1400 ;;5o) 
13CO ( 7C.!) 
15:)0 (515, 1 , ,.., � ... v ·• 760) 
500 (?5C) 
130� -;J) 
l.!.jl,) .:o) 
i:50 (:5) 

Close� 

Clcs.:-:1 

Cl�SE-1 
C:os�.:! 

Close: 
:�o�e: 

2 

-
-

-

-
-
-

-

-

-
-

-
-

-
-

-
-

-

Cutoff (h) 
--

-... o(. 

:·'otor St.lr�er 
ISl 
!S2 

'lllvP.s• 
'/1 
'I? ... 

Heater Po�er Ce'!y (s) 

Enclosed Blower Y::or 
Heat Exchanse� ?!n 

Flow Trans�i�t�r. 
L.P. Port 
Flow Trans�it:e.-. 
H.P. Port 

--
--

Ocen -

-

.:::9.I.E.:_ .\ssu,.e a l l  Co!}t_ainment ls�l.��ior. ·.ahes .!�·� u;Jer. ;::"ior to 

ActuJting HS-1. 

�.0 



Date and tire of LOCA 

Date and ti::.e of ooser•JJtion 

TABLE 4-3 

ttC;-6.4 
Revision 2 
07.t'J7/7a 

Estimdted �y�ro;�n concentration fro� �revt�.s observa:·c� vo� 

Annunci�:or panel all green? 

Control or Indicator 

TSHI 

TSX2 

TS3 

TS�3 

TSL.l 

T!C4 

T!S.<S 

C31 :hr: Jh C35 

HSI 
., '· 

1�1 

1�1 

Fll 

175 ( 79} 
, . ,..._ .-IJ.; {7�0] 

' 7-.. • •  I • . • J 
" "  

(� 
"71o0 

1'1� ::-:-e- �', 
"tf..O 

500 �..;..;. \ � � 
l3CO {lC.l) 

!:.: ( c5) 

Clo!:e.:' 

St�r: 

�uto 

Au;:o 

Calculated ap�ro�iration of hydrc;�n con:ent cf 
Te�;,(TIC·!) - Te.-::�(TS3) 

= 
!.!!2 

,. IZS l.SO 065 

O�server 
___ __;__ 

9.0 
4 ... 

. L 
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