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During normal reactor operation, three loops transfer the heat generated by the reactor core to the Pacific Ocean, producing electricity along the way. The primary loop, shown in red in the center of the graphic, consists of the reactor vessel, the four steam generators, the reactor coolant pumps, and connecting piping. Water heated flowing through the reactor core flows to the steam generators. As this water flows inside thousands of metal tubes inside the steam generators, heat conducts through the metal walls to boil water in the secondary loop. The cooled water leaves the steam generators and gets pumped back to the reactor vessel. 

The secondary loop consists of the four steam generators, the main turbine/generator, the condenser, and the feedwater pumps. Steam produced in the steam generators flows into the turbine to spin the generator and make electricity. Steam exhausts from the turbine into the condenser. Thousands of metal tubes pass ocean water through the condenser to cool the steam down and convert it back into water. The feedwater pumps draw water from the condenser and recycles it to the steam generators. 
The tertiary loop features pumps (not shown in the graphic) that draw water from the Pacific Ocean and send it through metal tubes within the condenser. The water, warmed up to 30°F flowing through the condenser, is discharged back into the ocean.
The feedwater system is not designed to withstand an earthquake or to operate if the plant’s connection to the offsite power grid is lost. The Auxiliary Feedwater (AFW) system is its emergency backup. Three AFW pumps can transfer water from either of two large storage tanks to the steam generators so heat from the reactor can continue to be removed. 
The AFW system also performs this vital role in case of an accident. Should a primary loop pipe break and drain reactor coolant water into the containment building, the emergency systems shown on the left side of the graphic will automatically start and provide makeup water to the reactor vessel. The AFW system supplements this makeup cooling water function by continuing to remove heat from the primary loop via the steam generators.
The AFW system serves a safety function during many transient and accident scenarios. About the only emergency conditions in which the AFW system has little to no role to play involve medium or large sized loss of coolant accidents. If a medium or large pipe in the primary loop were to break, water would flow from its broken ends at such a high rate that while the emergency systems on the left can provide adequate makeup flow to the vessel to keep the reactor core covered and cooled, they may be unable to keep the entire primary loop filled with water. If primary loop water does not flow through the steam generators, the AFW system cannot remove its heat. 
In medium and large sized loss of coolant accidents, the emergency systems will provide makeup water to the reactor vessel. The containment spray system, with nozzles mounted to the roof of the containment building car-wash style, will spray water into the containment to cool the primary loop water now pooling on the containment floor. 
Because it plays a vital role in all but a few potential emergencies, the AFW system is one of the most important safety systems in the plant. The operating license issued by the NRC for Diablo Canyon allows the reactor to continue operating for up to 72 hours if one of its three AFW pumps is unavailable. If two of the three AFW pumps are unavailable, the reactor can continue operating for up to 6 hours. If all three AFW pumps are unavailable, the reactor must be shut down immediately.                      										Dave Lochbaum, August 2020 
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