
NaI detector installation 
 
Define the scope of work 

Assemble and install the NaI detector into its support frame. Then to install the 
support frame into the left spectrometer detector stack 

 
• Summary of job 
Install a new detector package into the left spectrometer detector stack 
 
• Affected systems 
Detector stack 
 
• List of PPE 
Hard hats  
Safety shoes 
Gloves 
Fall protection 
Safety glasses 
 
• Identify danger zones 
Area around the detector as it is loaded into the frame, raised to the stack and rolled 
into position 
 
• Number of people needed 
3 for loading 
4 for the lift 
3 for rolling into stack 
4 for lifting into position 
 
• List of materials 
Standard hand tools and rigging gear 
 
• Procedure 

Setup 
 Shielding blocks will be laid out and their location adjusted to the frame. The 
blocks must be laid out to provide clearance for the frame to be lifted to a 45 degree angle 
for installation into the detector stack. 

While the frame is on the shielding blocks the approximate location of the NaI 
boxes will be laid out on the floor. After this is done the moveable portion of the frame 
will be locked into the down position with the stop bolts. 
 
 
 
 
 
 



Detector boxes 
 Three NaI boxes will be used for the detector assembly. Each NaI Crystal box 
will be positioned on a 2000 lb. capacity aluminum frame cart with a ½” plate and stiff 
foam base support. Position each box on the cart so the mating surfaces over hang the 
cart edges. Align the three boxes into the correct orientation and loosely bolt them 
together. The boxes and plates will be bolted together and pinned in such a way that no 
impact will be applied to the assembly.  Next, carefully pin the boxes together by 
pressing the pins into the alignment holes. Then, bolt assembly together. Mount the End 
plates to the NaI box assembly using the same method. The crane trolley will be aligned 
to the assembly so it will not have to be rotated during the lifting process. Care must be 
taken to ensure that a N2 purge in maintained on the detectors at all times during 
assembly. 
 
Frame to boxes 
 The pre-assembled and tested frame will be lowered onto the pre-positioned 
shielding blocks directly over the NaI boxes. The retractable legs should be in the 
lowered position with jacks and dunage available to align the bolt holes to the 
corresponding bolt holes on the NAI box plates. Bolt the boxes to the frame and lift the 
frame/boxes assembly straight up until the assembly clears the floor when the boxes are 
in the down position. Use dunage under the frame to create clearance to the floor. Lower 
the entire Detector assembly onto the blocks for installation staging.  
 
Positioning system operational checkout 
 Connect the jacks to the pump and lift the detector to the op position with the 
following procedure. 
 
Raising 
Install thread caps on the end of rams 
Install and open valves 1 through 4 on the distribution manifold 
Position 1 person to monitor each ram to insure that the end of the ram is seated in the 
capture recess. 
Using the jog option of the electric hydraulic pump with the control valve in the B 
position extend the rams until they are seated. 
Extend the rams to their full length and install the #1 safety chocks. 
While ensuring the position of the chocks slowly relieve the pressure of the rams and 
retract them to the full retracted position and remove the thread caps. 
 
Install the extension cap and the 3 inch extension on each of the rams. 
Position 1 person to monitor each ram to insure that the end of the ram is seated in the 
capture recess. 
Using the jog option of the electric hydraulic pump with the control valve in the B 
position extend the rams until they are seated. 
Extend the rams to their full length and install the #2 safety chocks. 
While ensuring the position of the chocks slowly relieve the pressure of the rams and 
retract them to the full retracted position and remove the extension cap and the 3 inch 
extensions. 



 
Install the extension cap and the 6 inch extension on each of the rams. 
Position 1 person to monitor each ram to insure that the end of the ram is seated in the 
capture recess. 
Using the jog option of the electric hydraulic pump with the control valve in the B 
position extend the rams until they are seated. 
Extend the rams to their full length and install the #3 safety chocks. 
While ensuring the position of the chocks slowly relieve the pressure of the rams and 
retract them to the full retracted position and remove the extension cap and the 6 inch 
extensions. 
 
Install the extension cap and the 3 and 6 inch extension on each of the rams. 
Position 1 person to monitor each ram to insure that the end of the ram is seated in the 
capture recess. 
Using the jog option of the electric hydraulic pump with the control valve in the B 
position extend the rams until they are seated. 
Extend the rams to their full length and install the #4 safety chocks. 
While ensuring the position of the chocks slowly relieve the pressure of the rams and 
retract them to the full retracted position and remove the extension cap and the 3 and 6 
inch extensions. 
 
Install the extension cap and the 12 inch extension on each of the rams. 
Position 1 person to monitor each ram to insure that the end of the ram is seated in the 
capture recess. 
Using the jog option of the electric hydraulic pump with the control valve in the B 
position extend the rams until they are seated. 
Extend the rams to their full length and install the #5 safety chocks. 
While ensuring the position of the chocks slowly relieve the pressure of the rams and 
retract them to the full retracted position and remove the extension cap and the 12 inch 
extensions. 
 
Install the extension cap and the 16 inch extension on each of the rams. 
Position 1 person to monitor each ram to insure that the end of the ram is seated in the 
capture recess. 
Using the jog option of the electric hydraulic pump with the control valve in the B 
position extend the rams until they are seated. 
Extend the rams to their full length and install the #6 safety chocks. 
While ensuring the position of the chocks, install the bolts that secure the bottom of the 
legs to the frame. Slowly relieve the pressure of the rams and disconnect the manifold 
from the hoses. Stow the hoses on the side of the frame 
 
Lowering 
Lowering of the NaI boxes will be accomplished by reattaching the hydraulic pump and: 
Raising the rams to take the weight of the boxes  
Removing the bolts securing the bottom of the legs to the frame. 
Removing the safety chocks. 



Lowering the boxes to the level of the next shorter safety chocks. 
Changing the ram extension to the next smaller one, and repeating the last 5 steps until 
the boxes are fully lowered and can be bolted into the down position for transport. 
 
Rail setup 

Top rail 
 The top rail will be a standard wide rail C clamped the stacks diagonal I beam. A 
diagonal support will extend down to a short rail in the number 3 position. 
 
 Bottom rail 
 The bottom rail consists of a 3 x12 u channel that will rest on existing rail # 8 and 
be clamped to the diagonal I beam in 4 places for additional security. 
The removable extension rail is bolted to the support rail and the cantilevered end is 
supported by a box beam that transfers the load to the main support beams of the balcony 
 
Rigging and lifting NaI assembly 
 Weight for the NaI assembly is at 7500 lbs. 

Rigging consists of a 10 ft yellow sling from the to swivel eyes to the hook and 2 
10 ft yellow slings to  3 ton chain falls connected to the hook with 2 2 ft slings. 
(The 2 ft slings are the 4 ft lead glass slings doubled.) This gives you the ability to 
release the inboard sling after the weight is in the rail and allows you to move the 
detector further onto the rail while it is still on the crane. 
A vertical laser will be used to insure perpendicularity if the hook to the crane 
center.  
An inclinometer will be used to ensure a ~43 deg angle on the NaI frame. 
Cones with lights will be positions at the entrances as well as in an arc around the 
lift area. 
In addition a crowd control person will be used to insure that the area will be kept 
clear. 

 Lift the NaI detector off the blocks and rig it to a 43 deg. Angle and move it to the 
left detector stack. 
With someone in the manlift positioned at the top rail and someone positioned at the 
bottom rail, lower the detector onto the rails. Use the chainfall to achieve the correct 
angle. Special attention needs to be taken to insure that the upper bearing is aligned with 
the rail and that there is clearance to the already installed detectors. Move the detector as 
far in as possible before transferring the entire load to the rails. Install a stop on the lower 
rail outboard of the detector. Once the detector is fully on the rails, roll it to the center 
and position the stops on the lower rail and remove the rail extension. 
 
Positioning NaI assembly 
 With the detector centered between the carbon doors, raise the boxes containing 
the crystals using the hydraulic jacks and the Positioning system operational checkout 
procedure. 
 
Connect cables and perform operation al checkout of detector 
 



• Post job briefing and cleanup 
 
Examine the task for hazards 
 Crane lifts   
 Manlift use   
 Hydraulics   
 Use of ladders   
  
 
 
Risk codes for hazards 
 Crane lifts  3 
 Manlift use  2 
 Hydraulics  1 
 Use of ladders  2 

 
 
Mitigate hazards 

Crane lifts Up to date training, equipment in good working order and proper 
use. 
Man lift Up to date training, equipment in good working order and proper 
use. 

 Hydraulics Equipment in good working order and proper use. 
 Use of ladders   Proper training and use of ladders. 
 
 
 
 
Risk codes after mitigation 
 Crane lifts  1 
 Manlift use  1 
 Hydraulics  1 
 Use of ladders  1 
 
 
 


