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2 License

As of 6th of October 2017 the following persons or entities have made this Specification available under the OCPHL-P which is available at here : Juha Klemola, Nokia
You can review the signed copies of the Contributor License for this Specification at on the OCP website which may also include additional parties to those listed above. 

Your use of this Specification may be subject to other third party rights. THIS SPECIFICATION IS PROVIDED "AS IS." The contributors expressly disclaim any warranties (express, implied, or otherwise), including implied warranties of merchantability, non-infringement, fitness for a particular purpose, or title, related to the Specification. The entire risk as to implementing or otherwise using the Specification is assumed by the Specification implementer and user. IN NO EVENT WILL ANY PARTY BE LIABLE TO ANY OTHER PARTY FOR LOST PROFITS OR ANY FORM OF INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY CHARACTER FROM ANY CAUSES OF ACTION OF ANY KIND WITH RESPECT TO THIS SPECIFICATION OR ITS GOVERNING AGREEMENT, WHETHER BASED ON BREACH OF CONTRACT, TORT (INCLUDING NEGLIGENCE), OR OTHERWISE, AND WHETHER OR NOT THE OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

3 Overview

This specification defines Optional Seismic kit for Open Rack V2 to fulfill the Zone 4 criteria defined by Telcordia GR-63-CORE

During the earthquake, equipment is subjected to motions that can over stress equipment framework, circuit boards and connectors. The amount of motion and resulting stress depends on the structural characteristics of the building and framework in which the equipment is contained, and severity of the earthquake.  The earth is divided to earthquake risk zones, where Zone 4 corresponds to the highest risk areas, Zone 3 the next highest, and so on. Equipment to be used in earthquake risk Zones 1 through 4 shall be tested to determine the equipment’s ability to withstand earthquakes.
4 Seismic kit specification
Seismic kit is designed as bolt-on option for Open rack V2. It consists set of steel beams to reinforce the Open Rack V2 frame and floor mounting brackets to secure the rack to datacenter floor structures. Vertical beams are attached to Open rack front and rear surface M10 bolt holes using 6 pcs of M10 bolts per vertical beam. Bottom horizontal reinforcement bar is mounted to rack bottom plate using 3 pcs of M12 bolts. The seismic kit is designed for 42OU open rack but can be easily adjusted to different Open rack height’s. The kit is specified in details ORV2_seismic_kit_10.step specification.
Baseline assumptions: maximum IT-load per rack 850kgs. IT-load includes weight of servers, storage units, networking, powerfeed equipment’s and associated support shelfs and cabling. Load is assumed evenly distributed within the rack.
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Figure 1. The Open Rack V2 seismic kit
4.1 Features

Seismic kit provides full tool-less serviceability in front and rear of the OCP rack. Material usage is optimized for the purpose. Diagonal beams can be removed by opening quick release clevis pins for maintenance actions. 
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Figure 2. Diagonal beam quick release pin attacment
The Optional Seismic kit includes following items:
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1. Rack vertical strengthening beam (Left) x2
2. Rack vertical strengthening beam (Right) x2
3. Diagonal beam x8
4. Rack horizontal strengthening beam (Bottom) x2
5. Floor mounting bracket x2

6. Bolt M10 x40 + spring washers
7. Bolt M12 x12 + spring washers
8. Clevis pin x 16

4.2 Kit Installation to Open Rack 
Strengthening vertical beams are mounted to rack frame using 6+6M10 bolts. The horizontal beam is mounted to the rack using 3xM12 bolt. The floor mounting bracket is installed to the beams using 3+2+3 M10 bolts. The Open Rack V2 fulfills the NEBS GR-63-CORE Zone-4 criteria as single standalone rack with seismic kit installed.
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Figure 3, Floor mounting bracket & beam installation

External floor mounting bracket provides fast installation on datacenter. The floor anchoring bracket is designed to support rack installations to concrete slab or steel beams:

· Raised floor installation on steel beams: Using 8pcs DIN933 M12x40 grade 8.8 bolts Alternatively installation can be done using 8pcs ½” grade 5 bolts (1/2-13)

· Concrete slab installation: Using 8pcs Hilti ½” KB-TZ expansion anchors or equivalent (approved for seismic installations) 

The seismic kit is designed for 42OU Open Rack v2 with following M10 thread pattern (see the ORV2_seismic_kit_10.step for more details). Kit can be easily adjusted to different Open rack height’s.
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Figure 4. M10 dimensioning to rack frame
4.3 NEBS GR-63-CORE compliancy
The seismic kit is verified in NEBS Independent Testing Laboratory (ITL) to fulfill NEBS GR-63-CORE issue 4. The Open Rack v2 with seismic kit is proven to comply with highest Zone-4 criteria with Nokia 42OU Open Rack. Total rack load was 2020 lbs (916kg) during test with Nokia server configuration. Different loads and rack models shall be verified in NEBS ITL separately with seismic kit to guarantee compliancy to GR-63-CORE issue 4.
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Figure 4, The seismic kit NEBS Zone-4 testing with Nokia open rack
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