Addendum-IV
This addendum shall be treated as part of Tender.

2.1.   CHLORINATION ACCESSORIES

2.1.1.  Chlorine Leak Detectors

a) 
Not less than three chlorine gas leak detectors shall be provided each, with a single detector cell. At least two sensors shall be located in the chlorine tonner storage room and at least one sensor in the chlorination room. The Chlorine absorption system mounted on the tonner shall be provided

b) 
The chlorine leak detectors in the tonner room shall be mounted at each end of the tonner room.

c) 
The chlorine leak detectors shall have two adjustable alarm levels sensitive to chlorine concentrations above 1mg/m3.The range of adjustment of alarm levels shall facilitate selection of the following alarms:

(i) low level 2mg/m3

(ii) High level 4mg/m3

d) 
The low level alarm shall:

(i) initiate a local audible and visual alarm;

(ii) Start the ventilation fans in the tonner and chlorination rooms;

(iii) Raise an alarm at the local control panel and the central MMI

e) 
The low level alarm shall:

(i) initiate local audible and visual alarm;

(ii)Initiate audible and visual alarms outside the buildings (the alarms shall be sufficiently loud to be heard in all buildings at WTP);

(iii) Raise an alarm at the local control panel and at the central MMI;

(iv) shut down the chlorination systems;

(v)  Stop the tonner room and chlorination room exhaust fans.

(f) 
The chlorine detectors shall have self-checking circuitry and detector failure alarms shall be provided at the local control panel and central MMI.

(g)     Detector failure alarms shall not be combined with the leak alarms.

(h) 
Statutory warning notices relating to the storage and handling of chlorine shall be provided. The signs shall be pictorial and provided in Marathi and English.

2.1.2.  Ventilation System

a) 
Each area where chlorine is stored or used as gas or liquid shall be provided with a forced ventilation system.

b) 
Air intakes shall be sized to allow uniform ventilation and positioned to prevent possible recirculation.

c) 
Exhaust air shall be ducted from low level and discharged at high rates.

d) 
An air change rate of four per hour under normal condition and a minimum of twenty changes of air per hour under shall be used in the event that a chlorine leak is detected. 

e) 
Exhaust fans shall be heavy duty industrial pattern manufactured from chlorine resistantmaterials.

f) 
Ductwork shall be manufactured from U- PVC extruded sheets or circular sections.

g) 
Duct shall be designed in accordance with relevant Indian standard specifications.

h) 
Fan controls shall be linked to the leak detection system.

i) 
Hardwired fan controls shall be provided shall be manually controlled. An override shall be provided to operate the fans in the event of a chlorine leak alarm.

j) 
Fan controls shall be grouped in an enclosure outside the ventilated area and shall include the following:

i. Fan off/ on

ii. Fan running/ failed indication lights;

iii. Low and high gas leakage indication alarm light. 

2.1.3.  Chlorine Residual Monitors

(a) 
Chlorine residual monitors shall be provided at the plant outlet.

(b) 
The monitor installation shall be located in a covered location easily accessible for viewing and maintenance and shall be provided complete with sample pumps as necessary to ensure continuity of the sample.

(c) 
The sampling pipe work complete with isolation valves etc. shall be designed to ensure the sample reaches the monitor in a time not greater than 1 minute. The monitor drainage pipe work shall permit the visual checking of the presence of flow and shall discharge to the foul drain. Sample sewage not passed through the monitor shall be returned to the process.

(d) The residual signals shall be displayed at the local control panel.

(e) High and low chlorine residual levels shall raise alarms at local control panel. 

2.1.4.  Chlorine Pipe Work

The standard required for the pipes and the fittings shall be as under:

· Pipe work for chlorine gas near the chlorinators shall be of flexible copper pipe.

· Valve shall be of globe type with forged steel body.

· Gland packing shall be of Teflon.

· Pressure gauges of silver diaphragm type.

2.1.5.  Booster Pump

The Contractor shall supply one centrifugal booster pump for each chlorinator. Water supply will be from the backwash water tank which is to be constructed by contractor at his cost on chlorine house. The pump sets shall be complete with the following units: 

· Strainer

· Sluice valve on suction side

· Sluice valve on delivery side

· Reflux valve on delivery side

· Lot GI piping up to the injector

· Pressure gauge on the header

For the post chlorinators the pumps will be so connected that any pump can work with any chlorinator.

2.1.6.  Safety Equipment

The Contractor shall provide the following safety equipment as a minimum:

· 2 canister type respirators with full-face coverage mask suitable for chlorine gaseous atmosphere.

· 1 eye wash arrangement/shower and wash basin.

· 25 canisters for respirators

· 2 external wall mounted glass-fronted cabinets for the breathing apparatus and for the respirators

· 2 self-contained compressed air-breathing apparatus complete with warning whistle and 2 spare air cylinders.

· Emergency kit for attending chlorine gas leakages (three types)

2.1.7.  Chlorine leak absorption system

The system considered as a protection system against any accidental chlorine leak at toners in the chlorination building.

The unit will be started automatically as soon as a chlorine concentration of 4.00 PPM is monitored by the respective chlorine gas sensor near toners.

Leak absorption system comprises of the following: -

1. Caustic solution storage cum recirculation tank

2. Caustic solution recirculation pump

3. Blower

4. Suction and discharge duct

5. Half hoods

The duty and stand by connected chlorine toners are covered with half hoods. One gas sensor is located near the half hoods.

The caustic solution tank is filled with 15% caustic solution and it is periodically recirculated by caustic solution pump. (One hour per shift)

In the event of gas sensor detecting the chlorine presence in air (due to leakage from toners) the audible hooter will sound and alert the operator.

The blower will suck the leak gas through duct and discharge it into caustic tank through diffusers and neutralize the gas within the tank.

After neutralization of leaked chlorine the tank is drained totally and filled with the fresh caustic solution.

The system to be run manually every week (i.e. start up of blower and pump) to ensure the equipments remains in working conditions.

